
Refugee, Migrant 
and Ethnic 
Minority Health

Aristomenis Exadaktylos, David Shiva Srivastava, 
Osnat Keidar and Emmanouil Pikoulis

www.mdpi.com/journal/ijerph

Edited by

Printed Edition of the Special Issue Published in  
International Journal of Environmental Research and Public Health



Refugee, Migrant and Ethnic 
Minority Health





Refugee, Migrant and Ethnic 
Minority Health

Special Issue Editors

Aristomenis Exadaktylos

David Shiva Srivastava

Osnat Keidar

Emmanouil Pikoulis

MDPI • Basel • Beijing • Wuhan • Barcelona • Belgrade



David Shiva Srivastava 

Universitat Bern 

Switzerland

Emmanouil Pikoulis

University of Athens 

Greece

Special Issue Editors 
Aristomenis Exadaktylos 
Universitat Bern 
Switzerland

Osnat Keidar 
Universitat Bern 
Switzerland

Editorial Office

MDPI

St. Alban-Anlage 66 4052 
Basel, Switzerland

This is a reprint of articles from the Special Issue published online in the open access journal

International Journal of Environmental Research and Public Health (ISSN 1660-4601) from 2018 to 2019

(available at: https://www.mdpi.com/journal/ijerph/special issues/refugee migrant health)

For citation purposes, cite each article independently as indicated on the article page online and as

indicated below:

LastName, A.A.; LastName, B.B.; LastName, C.C. Article Title. Journal Name Year, Article Number,

Page Range.

ISBN 978-3-03921-644-4 (Pbk)
ISBN 978-3-03921-645-1 (PDF)

Cover image courtesy of Master Course ”Global Health—Disaster Medicine” and the National and

Kapodistrian University of Athens (NKUA).

c© 2019 by the authors. Articles in this book are Open Access and distributed under the Creative

Commons Attribution (CC BY) license, which allows users to download, copy and build upon

published articles, as long as the author and publisher are properly credited, which ensures maximum

dissemination and a wider impact of our publications.

The book as a whole is distributed by MDPI under the terms and conditions of the Creative Commons

license CC BY-NC-ND.



Contents

About the Special Issue Editors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xi

Osnat Keidar, David S. Srivastava, Emmanouil Pikoulis and Aristomenis K. Exadaktylos

Health of Refugees and Migrants—Where Do We Stand and What Directions Should We Take?
Reprinted from: Int. J. Environ. Res. Public Health 2019, 16, 1319, doi:10.3390/ijerph16081319 . . . 1

Ana Cristina Lindsay, Qun Le and Mary L. Greaney

Infant Feeding Beliefs, Attitudes, Knowledge and Practices of Chinese Immigrant Mothers:
An Integrative Review of the Literature
Reprinted from: Int. J. Environ. Res. Public Health 2018, 15, 21, doi:10.3390/ijerph15010021 . . . . 9

Jan Ilhan Kizilhan

Trauma and Pain in Family-Orientated Societies
Reprinted from: Int. J. Environ. Res. Public Health 2018, 15, 44, doi:10.3390/ijerph15010044 . . . . 24

Zelalem B. Mengesha, Janette Perz, Tinashe Dune and Jane Ussher

Preparedness of Health Care Professionals for Delivering Sexual and Reproductive Health 
Care to Refugee and Migrant Women: A Mixed Methods Study
Reprinted from: Int. J. Environ. Res. Public Health 2018, 15, 174, doi:10.3390/ijerph15010174 . . . 31
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1. Introduction

International migration, particularly to Europe, has increased in the last few decades, making
research on aspects of this phenomenon, including numbers, challenges, and successes, particularly
vital. Accordingly, we are pleased to introduce a Special Issue of International Journal of Environmental
Research and Public Health on the health of refugees, migrants, and ethnic minorities.

Discussions of a topic must begin with foundational definitions:
A “migrant” is any individual who moves across international borders away from
his or her country of origin, regardless of legal status or cause [1].
A “refugee” is any person who, resulting from a well-founded fear of persecution for reasons of race,

religion, nationality, membership of a particular social group or political opinion, is outside the country
of his/her nationality and is either unable or too scared to avail himself/herself of the protection of that
country [2].

An “asylum seeker” (AS) is someone who has applied for protection as a refugee and is awaiting
the determination of his or her status [3]. The above definitions may vary according to country and local
law; however, there remain fundamental distinctions between a migrant and a refugee. In comparison
with migrants, refugees have not chosen to leave their country but have fled in response to a crisis.
They are more likely to leave family behind, travel without proper documents, have little choice on
their country of arrival, and will probably never return home [4]. These unique characteristic impact
how migrants and refugees should be considered in terms of both needs and health outcomes.

Sustainable Development Goals (STGs) aim to decrease disparities within populations by 2030.
For example, SDG 10 incorporates Target 10.7: “Facilitate orderly, safe, regular and responsible migration
and mobility of people, including through the implementation of planned and well-managed migration
policies”; this is intended to guide state members in taking measurable steps to attain these goals [5].

Having provided necessary definitions, some relevant data on migrants, refugees, and asylum
seekers includes the following: As of 2017, the estimated number of international migrants has reached
258 million, in comparison with 220 million in 2010 and 173 million in 2000 [6]. As of 2017, Europe and
Asia together host 62% of total international migrants [6].

At the end of 2016, the total number of refugees and AS in the world was estimated at 25.9 million,
which corresponds to 10.1% of all international migrants. Turkey recorded the largest refugee
population and hosts approximately 3.1 million refugees and AS, with the most significant increase in
the world since 2000 [6].

During 2015 and 2016, more than 2.5 million people applied for asylum in the European Union
(EU). To put such numbers in context, more than 2030 people are thought to have lost their lives in the
Mediterranean during the first six months of 2017. In 2015 and 2016, more than 2.3 million illegal crossings

IJERPH 2019, 16, 1319; doi:10.3390/ijerph16081319 www.mdpi.com/journal/ijerph1
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were detected by Frontex, the EU border surveillance agency. Within Europe, Germany hosts the greatest
number of refugees: approximately 1.2 million, including 222,560 in-process AS requests [7].

The Dublin Regulation establishes the responsibility of a member state to examine the asylum
application; the Regulation’s objective is to ensure rapid access to asylum procedures and to guarantee
that the merits of the application are examined by a single, clearly determined member state. Criteria for
establishing responsibility run, in hierarchical order, from family considerations, to recent possession
of a visa or residence permit in a member state, to whether the applicant has entered the EU regularly
or irregularly [8].

These figures may spark humanitarian, security, and ethical concerns and may oblige European
countries to support the absorption of these refugees. Making the outmost effort to support their new life is
not only a humanitarian issue but also an essential obligation of the European countries for both economic
and practical reasons. Most of these refugees will, in some years, become migrants and later residents.
An effective supportive process will enable them to become an integral and contributing work force in their
host countries. However, if this process fails, these new residents may pose a significant economic and
security burden on society, as can already be observed in some countries. Unemployment, health disparities,
mental problems, and addictions are only some of the outcomes of the failure to create a supportive and
effective process for AS, migrants, and refugees. Recent studies indicate that countries with a higher
integration score for migrants present better socio-economic and health outcomes for these communities.
Therefore, research on these phenomena is essential, including the presentation of needs and assets of these
diverse populations as well as suggestions for possible policies, interventions, and subsequent evaluation
of these programs.

This Special Issue highlights this necessary and relevant area of research. The Special Issue is not
intended solely for academic purposes. Policy makers may use the suggested policies and interventions
to improve existing programs.

2. Review of Articles in the Special Issue

There are 37 articles in the current special issue, including studies on diverse topics relating to the
health of refugees, migrants, and ethnic minorities.

Most articles (28 of them) present studies focusing on European host countries, including Germany,
Greece, Italy, Switzerland, Spain, Portugal, and Sweden. The focus on Europe is justified if we take
into consideration the increase in numbers of refugees and migrants who have come to Europe in
recent years. However, there are also articles which present studies from countries in other continents.

Topics discussed in the Issue’s articles are summarized in Table 1, and include healthcare (HC)
utilization, infectious diseases, mother and child health, mental health, and chronic diseases.

Table 1. Summary of special issue manuscripts, arranged according to principle topics.

Topic Main Findings Number of Articles

Infectious diseases

• Early detection of infections is important to prevent morbidity and mortality.
• The most important issues include the effectiveness and cost effectiveness of

screening for HIV, hepatitis B and C, schistosomiasis and strongyloidiasis [9–13],
• Older people are at greater risk of developing active tuberculosis, so that new and

better policies and strategies are needed for the detection and treatment of
tuberculosis in older people [14]

• In migrant centers, the staff numbers and their various skills, together with
physical infrastructure (including poor hygiene, lack of electricity and heating)
are crucial in preventing and mitigating outbreaks [13].

• A review on interventions to increase vaccine intake found that they had little
impact on vaccine uptake [15].

• Factors associated with accessibility and acceptability of interventions to prevent
infectious disease included knowledge of the disease and the related stigma,
as well as migrants’ interaction with HC providers [16].

• HC providers must possess culture-sensitive communication skills when
planning interventions [16]. They must focus on social mobilization and
community outreach when planning vaccination programs and educational
campaigns [15].

11 [9–19]

2
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Table 1. Cont.

Topic Main Findings Number of Articles

Mental health

• Migrants face traumatic events that impact their mental health, with various risk
factors, including association between early trauma and depression symptoms
and feelings of personal failure [20].

• In comparison to controls, North Korean refugees with suicide ideation had lower
levels of family cohesion, lower self-esteem, lower resilience and higher
post-traumatic stress disorder [21].

• AS with rejected applications showed high levels of psychiatric emergencies and
higher stress levels [22].

• In women with HIV infection, mental health was impaired by multiple factors,
including stigma, racial discrimination and resettlement adversities [23].

6 [20–25]

Healthcare utilization

• Primary care is most often accessed in the first period directly after arrival [26].
• In comparison with the local population, migrants (mainly from North Africa)

use ER more often and for less urgent complaints and are more often discharged
as outpatients; young males more often consulted psychiatrists [27].

• Migrants are more often involved in hospital-related aggression [28].
• The health insurance card increased the use of outpatient care [29].
• It is important to develop guidelines, policy and resources to support the health

system; NGOs’ support is essential for successful integration [30].

10 [26–35]

Mother and child health

• An increased need for reproductive health services. Barriers faced by women to
access services include language, stigma, direct and indirect cost, lack of cultural
competency within health services, distance and difficulty in navigating health
services [36,37].

• Healthcare providers emphasize the unique needs of migrant and refugee women
in sexual and reproductive health, and the lack of proper training to address them
[38].

• Sexual violence is highly frequent in migrants and refugees in Europe [39].
• Displaced or migrant girls and young women in Africa possessed limited

knowledge of contraceptive methods, STIs and HIV/AIDS. This poses a risk to
gender and sex-based violence and abuse [40].

• Need to train healthcare providers’, in order to increase culturally-tailored health
services [36,38].

7 [36–42]

Lifestyle and chronic
diseases

• Being a migrant woman was a risk factor for obesity, while migrant men of low
educational level in the Spanish population were relatively protected [43]

• Older and educated women consumed more vegetables and fruits than men [44]
• Intrinsic religiosity is a protective factor for smoking and alcohol consumption in

Polish migrants in Germany [45]

3 [43–45]

2.1. Infectious Diseases

Infectious diseases are a frequent topic in this Special Issue, which features six systematic reviews
and one commentary, all written as part of ECDC publications. These reviews discuss the effectiveness
and cost effectiveness of screening for HIV, hepatitis B and C, schistosomiasis, and strongyloidiasis.
The articles also discuss the effectiveness of interventions (including vaccinations) and their cost
effectiveness in migrants in the EU/EEA (Table 1) [9–12,15,16]. These have led to a recent publication of
the European Center for Disease Prevention and Control (ECDC) entitled “Public health guidance on
screening and vaccination for infectious diseases in newly arrived migrants within the EU/European
Economic Area (EEA)” [46].

2.2. Mental Health

Mental health is also an important topic and is a major concern within migrant and refugee
populations (Table 1). Prevention and treatment are essential. High rates of mental health issues are
likely impacted by the trauma experienced during crises, travel time to the host country and the many
different challenges related to migrant experiences, including separation from family, difficulties in
proper use of the health services as a result of cultural differences, lack of knowledge of the new health
system, and language barriers [20–25].
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2.3. Health Care Utilization

This issue also documents how migrants and refugees access health services and some of their
health care outcomes [26–35]. Studies in this special issue emphasize the need for well-structured
policies and guidelines in the EU to ensure the proper integration of AS and refugees within health
systems. Studies indicate that there are differences in health service consumption among migrant
communities in comparison with the host population of a country, with more frequent outpatient
discharges, walk-in visits, visits for less urgent reasons, and an increased need for access to psychiatric
consultation among migrant populations (Table 1).

2.4. Mother and Child Health

Within the refugee and migrant population, children and women are particularly vulnerable.
The increase in health service consumption for women poses great challenges and is significantly
impacted by differences in culture diversity. This topic requires professional and targeted adaptation
of health services if such services are to properly face this challenge and overcome barriers to both
appropriate use and better service. Women and girls, as well as health care providers, must be
instructed on these issues (Table 1) [36–42].

2.5. Lifestyle and Chronic Diseases

Chronic diseases and lifestyles are briefly presented in this issue in three articles. As seen in
Table 1, migrant status does not necessarily pose a risk factor. Other sociodemographic factors, such as
gender, age, education, and religious adherence were found to be associated with obesity and overall
quality of diet, such as consumption of vegetables and fruit as well as alcohol consumption [43–45].

3. Discussion

The numerous articles in this Special Issue illustrate the increased interest and new data on
the unique needs of migrant and refugee populations. Migrant and refugee status poses increased
risk and health challenges; host countries are encouraged to integrate policies and interventions to
accommodate these gaps.

The Ottawa charter and the social determinants of health are linked to migration. Within the
total migrant population, refugees and asylum seekers are at greater risk of poor health outcomes.
Most refugees come from low income countries, with a high burden of both disease and civil unrest.
They suffer from unfortunate conditions during their transit and, occasionally, following their arrival
in the host country. Other challenges include legal status, sometimes lack of culturally competent
health and social services, lack of social support and isolation, and difficult working and living
conditions [47–49].

Other factors that impact migrant and refugee health include social and cultural barriers to
integration, stress, exclusion and discrimination, poor socioeconomic status, loss of supportive
networks, and changes in lifestyle and diet. This has encouraged the WHO and other organizations to
include migration as a social determinant of health and to promote inter-sectorial HP initiatives to
address these determinants [47,50,51].

A holistic approach is required for interventions that aim to improve migrant health. Such an
approach must be inclusive and take into consideration the beliefs, values, capacities, needs, and social
context of all migrants and refugees. It also must support integration by using participatory
approaches [47,52,53] and be adopted by decision makers [54,55]. Areas for interventions should
include the five action areas of the Ottawa charter [56]:

• Ensuring that there are policies within all sectors of government which aim to promote the health
of refugees and migrants;

• Improvements in social services, and the quality of physical and social environments, prioritizing
community-centered approaches that build local capacities;
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• Investment in language support and health literacy initiatives to develop personal skills;
• Promotion of approaches to health care that are sensitive to culture and diversity;
• Development of a culturally competent health workforce [47,57].

However, additional research is required, as discussed in both the articles of the Special Issue
and elsewhere [55,58]. More studies are needed that use both qualitative and quantitative methods
to enhance our understanding of the current situation and the various factors which impact migrant
and refugee health. Many studies focus on specific countries or populations, which implies that their
conclusions may not be applicable to global migrant communities. As evaluation of HP interventions
has been inadequate, both process and impact evaluation should be incorporated in all programs.
This is to assess the effectiveness of such initiatives, and to support the improvement and focus for
sub-groups from various backgrounds, languages, and cultures.

It is our ethical responsibility, as both providers and policy makers, to integrate these approaches
and focuses in our daily work to help to support the health gaps and to promote equity.

4. Conclusions

Migrant and refugee health poses a significant challenge. Further development of guidelines
and policies at both local and international levels is needed. Priorities must be set by encouraging
and funding in-depth research that aims to evaluate the impact of existing policies and interventions.
Such research will help us formulate recommendations for the development of strategies and approaches
that improve and strengthen the integration of migrants and refugees into the host countries.
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Abstract: Chinese are a fast-growing immigrant population group in several parts of the world
(e.g., Australia, Canada, Europe, Southeast Asia, United States). Research evidence suggests that
compared to non-Hispanic whites, individuals of Asian-origin including Chinese are at higher
risk of developing cardiovascular disease and type 2 diabetes at a lower body mass index (BMI).
These risks may be possibly due to genetic differences in body composition and metabolic responses.
Despite the increasing numbers of Chinese children growing up in immigrant families and the
increasing prevalence of obesity among Chinese, little research has been focused on children of
Chinese immigrant families. This integrative review synthesizes the evidence on infant feeding beliefs,
attitudes, knowledge and practices of Chinese immigrant mothers; highlights limitations of
available research; and offers suggestions for future research. Using the Preferred Reporting
Items for Systematic Review and Meta-Analyses (PRISMA) guidelines, we searched four electronic
academic/research databases (CINAHL, Medline, PsycINFO, and PubMed) to identify peer-reviewed,
full-text papers published in English between January 2000 and September 2017. Only studies with
mothers 18+ years old of normally developing infants were included. Of the 797 citations identified,
15 full-text papers were retrieved and 11 studies (8 cross-sectional studies, 3 qualitative studies) met
the inclusion criteria and were included in this review. Reviewed studies revealed high initiation
rates of breastfeeding, but sharp declines in breastfeeding rates by six months of age. In addition,
reviewed studies revealed that the concomitantly use of breast milk and formula, and the early
introduction of solid foods were common. Finally, reviewed studies identified several familial and
socio-cultural influences on infant feeding beliefs and practices that may increase risk of overweight
and obesity during infancy and early childhood among Chinese children of immigrant families.
Nonetheless, as only 11 studies were identified and because the majority of studies (n = 8) were
conducted in Australia, additional research including longitudinal studies, and studies conducted in
countries with large Chinese immigrant population are needed to further identify and understand
influences on Chinese immigrant mothers’ beliefs, attitudes, and practices related to infant feeding
that may increase risk of child overweight and obesity. This information is needed to develop
interventions tailored to the beliefs and needs of this fast-growing immigrant group and aimed at
promoting healthy infant feeding practices to prevent childhood overweight and obesity.
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1. Introduction

Childhood overweight and obesity are significant global public health problems [1,2] and prior
research documents increased risk of overweight and obesity among racial/ethnic minority children of
immigrant families [3,4]. More specifically, evidence suggests that children from racial/ethnic minority,
immigrant families with low incomes are at elevated risk of obesity in the first two years of life [5–11].
Lower socio-economic status, limited education language barriers, cultural beliefs, and inadequate
access to health care have been found to be associated with increased risk of overweight and obesity
among children of immigrant parents [6–12].

Chinese are a fast-growing immigrant population group in several parts of the world
(e.g., Australia, Canada, Europe, Southeast Asia, United States (U.S.)). Research evidence suggests
that compared to non-Hispanic whites individuals of Asian-origin including Chinese develop
cardiovascular disease and type 2 diabetes at a lower body mass index (BMI). This difference may be
due to genetic differences in body composition and metabolic responses [13,14]. Despite the increasing
numbers of Chinese children of immigrant families, and the overall increasing prevalence of obesity
among Chinese immigrants, until recently children of Chinese immigrants have received little attention
in the childhood obesity research literature [15–18].

Infancy is a crucial developmental period that has long-term impact on children’s health
status [19–21]. Identifying modifiable risk factors amenable to interventions during this early
life stage is critical for preventing childhood obesity and its associated co-morbidities [21–23].
Parents, especially mothers, make or directly influence the early feeding decisions and practices
that impact their children’s healthy eating habits, food preferences, ability to self-regulate
food intake, and ultimately risk of overweight and obesity in early childhood and later life [24–30].
Evidence suggests that non-exclusive and limited breastfeeding (less than four months) and the
early introduction of foods (e.g., serving juices, adding cereal to the bottle) are associated with rapid
growth in the first six months of life and increased risk of obesity in infancy and early childhood,
which may carry into later life stages [27,28,31–38]. Nonetheless, the worldwide prevalence of exclusive
breastfeeding (EBF) is low and early introduction of complementary feeding is high [22].

Several national and international organizations recommend EBF infants until six months of age,
then continuing breastfeeding until at least one year of age with nutritious solid foods being introduced
at about six months [24,38]. Parents’ decision to breastfeed is one of the first feeding decisions they
make and this decision may have a lasting impact on their children’s weight and health status [39].
Results of research examining the effects of breastfeeding on risk of child obesity are not consistent,
with some research indicating that breastfeeding protects against overweight and obesity during
childhood [33,39]. Results of some studies, however, indicate that breastfeeding has minimal [40] or
no impact [41] on children’s weight status.

Complementary feeding, the process of gradual introduction of foods and beverages to
breastfed or formula-fed infants, is an important feeding transition that has been linked to
eating habits, food preferences and risk of excessive weight gain and obesity in children [28,30,33,34].
Research evidence suggests that introduction of complementary foods before four months of age
(risk may be even stronger among formula-fed infants) is a risk factor for obesity [42,43].

It is important to identify factors associated with infant feeding beliefs, attitudes and practices
that may inhibit children developing healthy eating habits and weight so interventions to prevent and
reduce child obesity can be developed. Interventions that offer parents guidance on healthy infant
feeding practices may be an important strategy to promote children’s healthy weight status [23–26].
Given that Chinese are at increased risk of cardiovascular disease and type 2 diabetes at a lower
BMI [13–18], and the growing evidence linking early feeding practices to the risk of childhood
obesity [44,45], the purpose of this integrative literature review were to: (1) identify and summarize
findings from existing studies examining infant feeding beliefs, attitudes, knowledge and practices of
Chinese-born immigrant mothers; (2) highlight the limitations of reviewed studies; and (3) generate
suggestions for future research.
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2. Materials and Methods

The methods employed during this review were informed by those developed by Whittemore
and Knafl [46] and allowed for the inclusion of qualitative, quantitative, and mixed methods studies.
The review included three key steps: (1) a systematic literature search; (2) data evaluation involving a
thematic analysis process—data reduction, data display, drawing and verifying conclusions; and (3)
presentation of conclusions. In addition, we used the reporting guidelines of the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA) statement [47] to guide the inclusion and
exclusion of research papers. The PRISMA statement comprises guidelines that include a four-phase
flow diagram to systematically guide the inclusion and exclusion of research papers. In addition, the
guidelines provide a 27-item checklist that describes the requirements per review section (e.g., title,
abstract, introduction, methods, results, discussions, funding) to ensure that systematic reviews are
properly conducted and reported [47].

2.1. Search Strategy

We searched four electronic databases—PubMed, Medline, PsycINFO, and Cumulative Index to
Nursing and Allied Health Literature (CINAHL). The search, conducted between December 2016 and
September 2017, was limited to full-text, peer-reviewed articles published in English between January
2000 and September 2017. Search terms included: (1) infan* OR newborns OR child*; (2) ‘breastfeeding’
OR ‘breast milk feeding’ OR ‘breast milk’ OR ‘human milk’ OR ‘nursing’ OR ‘lactation’; (3) ‘formula
feeding’ OR formula; (4) ‘complementary feeding’ OR ‘complementary food’ OR ‘supplementary food’;
(5) weaning; (6) ‘infant feeding’; (7) ‘feeding practices’ OR ‘feeding behavior’ OR ‘feeding strategy’;
(8) parent* OR caregiver OR mother; (9) immigrant; and (10) Chinese OR China.

Two authors (ACL, QL) independently examined the titles and abstracts of all identified
citations and studies were excluded when both authors determined that the study did not meet
the inclusion criteria. Next, these same two authors independently reviewed the full article of studies
that were not excluded based on titles or abstracts. Furthermore, to identify additional potentially
eligible studies, these two authors searched the reference lists of existing full articles that satisfied
the inclusion criteria. The two authors agreed upon a final set of articles and examined the articles to
extract the relevant information pertaining to the objectives of this review. The search strategy using
the PRISMA flow diagram is illustrated in Figure S1.

2.2. Study Selection

This review was limited to studies that included normally developing children (i.e., not
born preterm, not diagnosed with physical or mental complications, etc.) of Chinese immigrants.
Qualitative and quantitative studies were eligible for inclusion if they met the following criteria:
(1) peer-reviewed, full-text articles published in English between January 2000 and June 2017; (2) sample
included Chinese immigrant parents (18+ years old); and (3) in the case of multi-ethnic samples, at least
25% of the total sample was Chinese-born immigrant mothers.

2.3. Data extraction and Data Synthesis

The 11 identified eligible studies were analyzed and synthesized using the Matrix Method [48].
Two authors (ACL, QL) independently read all articles and completed a data extraction form created
to gather the following: (1) authors; (2) study setting; (3) study aim(s); (4) study population; (5) study
design; (6) measure(s) of infant feeding practices; and (7) study findings. The two sets of completed data
extraction forms were compared, and discrepancies were resolved with feedback from a third author.
Due to the inclusion of studies using qualitative and quantitative designs conducting a meta-analysis
of the data was not appropriate, and results of this review are presented as a narrative summary.
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2.4. Quality Assessment of Included Studies

Included studies were evaluated using two quality frameworks. Using the Strengthening in
the Reporting of Observational Studies in Epidemiology (STROBE) guidelines [49], two authors
assessed observational studies (n = 8) for possible bias and methodological areas that may have been
inadequately addressed using a quality checklist created for this review. The checklist consisted of
nine questions (see Table S1) designed to be answered with either “yes”, or “no.” Each “yes” response
was assigned 1 point, and a score of 0 was given to “no” response). Total scores (range of scores 0–9)
were then used to assign a rating of the study as strong (score > 7), moderate (score between 7 and 5),
or weak (score < 5). Qualitative studies were assessed using the Critical Appraisal Skills Program
(CASP) [50], a nine-question appraisal tool (see Table S2). Two researchers (ACL, QL) independently
assessed the studies included in this review using these checklists and discussed and resolved any
differences in scoring.

3. Results

3.1. Search

The search strategy generated 797 unique articles (see Figure S1). After exclusion, 11 research
articles were deemed eligible and included in this integrative review [51–61].

3.2. Summary of Included Studies

Of the 11 included studies, all focused on breastfeeding and/or formula feeding beliefs, attitudes,
knowledge and practices (initiation and duration) [51–61], while five also examined complementary
feeding beliefs and practices [54,56,57,60,61]. The 11 studies took place in four countries—eight
in Australia, one in Canada, one Ireland, and one in the United States. Of the 11 reviewed studies,
eight employed quantitative methods, and all were cross-sectional [51–55,57–59]. Sample sizes ranged
from 15 to 506. Three quantitative studies (3/8) [51,52,57] used questionnaires specifically developed
for the study, either alone or in combination with medical records [52], while three (3/8) [53–55] used
the Perth Infant Feeding Study (PIFS) questionnaire [62], and two (2/8) [58,59] used the Iowa Infant
Feeding Attitudes Survey (IIFAS) [63] translated and adapted for Chinese.

Three studies employed qualitative methods [56,60,61], and all three used semi-structured
in-depth interviews. Further details of included studies are presented in Table S3, while Table S4
provides the synthesized information on methodology and main findings of included studies.

3.2.1. Initiation and Duration of Breastfeeding

Seven studies, all conducted in Australia, examined initiation and duration of
breastfeeding [51–55,58,59]. These studies found high breastfeeding initiation rates (53.2%–94.1%)
among Chinese immigrant mothers, but lower rates of breastfeeding duration in comparison to
initiation rates. For example, one study conducted in Australia [51] showed that only 34% of mothers
were breastfeeding when baby was three months of age. Similarly, two other studies conducted in
Australia [54,55,58] showed sharp decline in breastfeeding (any breastfeeding) rates at six months of
age—6% [55] and 55.6% [54]. Similarly, another study conducted in Australia showed that only 33.8%
of Chinese immigrant mothers reported “fully breastfeeding” at six months of age [58].

Several studies indicated that most mothers do not EBF for the first six months of life, and use
formula concomitantly with breast milk [52–55,58,59]. One cross-sectional study [55] conducted
in Australia found that 88.5% of women initiated breastfeeding; however, only 55.6% reported
breastfeeding six-month postpartum. The majority of studies reported that the mean duration of
exclusive breastfeeding was below the recommended about six months, with mean duration ranging
from two to five months postpartum. Moreover, one study [54] found that duration of breastfeeding
was associated with the age at which the infant was introduced to formula or cow’s milk, with a later
the introduction being associated with a longer the duration of breastfeeding.
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Two cross-sectional studies using data from the same sample [53,54] showed that the most often
cited reason for bottle-feeding was a perceived lack of breast milk. Another common reason for
stopping breastfeeding reported was mother going back to work [53,54].

3.2.2. Beliefs, Attitudes, and Knowledge about Breastfeeding

All 11 reviewed studies [51–61] examined mothers’ beliefs related to infant feeding. These studies
found that most believed that “breastfeeding was natural” and “provided the best nutrition for infants’
health and growth”. Positive beliefs were found to be associated with breastfeeding initiation in some
studies [51,54,57].

Moreover, four studies (4/11) found that mothers’ decision to breastfeed was partially influenced
by her perceptions and personal assessment of infant’s health and growth [56,57,60,61]. For example,
one qualitative study conducted in Canada [56] revealed that mother’s perceptions of their babies
weight and size were used to assess whether her baby “was being fed high quality milk” and
“enough milk”. Similarly, a qualitative study conducted in Australia [61] revealed that mothers’
who perceived their infants growth to be unsatisfactory (below 50%) were not confident that their milk
supply was sufficient and that their infant was getting enough nutrition from breast milk alone.

In addition, despite studies indicating that women believed that breastfeeding is the best
feeding mode, some studies reported that mothers often expressed doubts about being able to produce
“enough breast milk” and perceived that breast milk alone would not satiate their baby, especially when
infant’s growth “tracked down” [56,60,61]. A common belief among mothers was that a “fat baby is a
healthy baby” [56,61]. This belief was associated with the decision to formula feed exclusively or in
combination (mixed feeding) with breastfeeding [56,60,61].

Nine studies [51–57,60,61] assessed mothers’ attitudes towards breastfeeding, and overall
these studies revealed that most mothers held favorable attitudes towards breastfeeding, and that
most chose to breastfeed due to a sense of fulfillment, joy, love, and attachment to their baby.
Nonetheless, several studies also reported common negative attitudes towards breastfeeding including
breastfeeding being an embarrassing practice in pubic, adverse to mother’s figure, father feels
left out, bottle feeding reduces risk of neonatal infection, breastfeeding babies become “too attached”
to the mother [51,53–55,57,60,61]. In addition, four studies (4/9) found that mothers who held
negative attitudes towards breastfeeding were less likely to breastfeed, and breastfed for shorter
duration [54,57,60,61]. Moreover, some studies showed that mothers practiced mixed feeding
(breast and formula feeding), and introduced formula in the first three months of infants’ life as they
thought this would “familiarize their baby with formula” and prevent problems when breastfeeding
was reduced or stopped [54,60,61].

Four studies assessed mothers’ knowledge of breastfeeding [51,53,55,57]. Overall, these studies
revealed that Chinese immigrant mothers were aware of the health benefits of breast milk and
advantages of breastfeeding their infants, although several misconceptions about breastfeeding
existed [51,53,55,57]. A cross-sectional study conducted in Australia [53] found that more than half of
the mothers (68.4%) believed in the importance of breast milk as the first feed for all infants and that
infant formula should not be used as an initial food. Furthermore, a couple of studies (2/4) reported
that mothers recognized colostrum as being nutritionally important and that the benefits of breast milk
last after weaning [53,55]. Another cross-sectional study of Chinese mothers living in Australia found
that although mothers were knowledgeable about the health benefits of breastfeeding, they also held
several misconceptions such as bottle-feeding causes less neonatal infection, breastfed babies become
“too attached” to the mother, and breastfeeding affects the healing of the episiotomy wound [51].
Similarly, a cross-sectional study conducted in Ireland [57] revealed that most Chinese immigrant
mothers (approximately 82%) believed that breast milk is the ideal food for infants, over 70%
were conscious of the unique health benefits of breast milk and more than 60% recognized that
breastfeeding offered some disease protective effects. Nevertheless, some studies found that mothers
held several misconceptions mothers held such as the benefits of breast milk last only until the baby
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is weaned, mothers should not breastfeed if have a cold, and infant formula should be fed to all
newborns [51,56,57,61].

3.2.3. Complementary Feeding (Introduction of Solids)

Five of the 11 included studies reported information on complementary feeding practices
(i.e., introduction of solid foods) [54,56,57,60,61]. Finding of these studies conducted in three
countries—Australia [54,61], Canada [56], Ireland [57], and the US [60] found that mothers introduced
solid foods earlier than recommended. In addition, a cross-sectional study conducted in Australia [54]
showed that Chinese immigrant mothers introduced solid foods earlier than Australian-born mothers.
Two qualitative studies [60,61] showed that many of the infants’ solid foods introduced were traditional
Chinese foods and that most were introduced before six months, most often at around three months
of age. Mothers who introduced traditional Chinese solid foods to infants early did this as they
perceived that that the benefits of this included strengthening bone development, children learning
how to swallow foods other than milk, prolonged satiety, steady or accelerated growth, and improved
digestive system based on the appearance of infants’ feces [60,61].

3.2.4. Influence of Socio-Demographics, Economic and Cultural Factors on Infant Feeding

Nine of the 11 included studies examined the influence of socio-demographics, economic and
acculturation factors on infant feeding beliefs and practices [51–57,60,61]. Two (2/9) cross-sectional
studies conducted in Australia [53,54] found that higher family income was associated with mothers’
less preference for breastfeeding. Furthermore, two studies conducted in Australia [53,54] determined
that mother’s level of education was positively associated with the initiation and increased duration of
breastfeeding. Several studies documented that mothers from lower socio-economic and educational
backgrounds more often reported misconceptions about breastfeeding and formula feeding than
women with greater education and higher income [51,53,54,57]. Moreover, better employment
opportunity for mothers in the country of immigration was found to be associated with shorter
breastfeeding duration [54,57].

Cultural influences on infant feeding beliefs and practices were reported in several
studies [51,56,57,60,61]. Four studies found that Chinese immigrant mothers’ breastfeeding practices
(initiation and duration) are tied to traditional cultural health beliefs such as the yin-yang theory
(hot-cold theory) and zuo yuezi (“doing the month” or “sitting in for the first month”) [56,57,60,61].
In addition to the belief about the consumption of “hot” or “warm” (e.g., protein rich) and “cold”
(e.g., fruits and vegetables) foods during zuo yuezi, some studies also showed that mothers’ consumed
specific protein-rich foods (e.g., fish, chicken, pork, duck, rabbit) to address breastfeeding issues such
as low milk supply [56,57,60,61]. Moreover, one qualitative study [56] conducted in Canada found that
mothers’ perception about breast milk was determined by their beliefs of physical health and restoring
balance of the body.

Mothers’ level of acculturation to Western culture was found in both quantitative [52,54,57]
and qualitative studies [56,60] to influence infant feeding practices. For example, some studies
(5/11) found that mothers who had lived in the country of immigration longer were more likely
to adopt infant feeding practices of that country, which in turn resulted in more positive infant
feeding practices, including immediate initiation and longer duration of breastfeeding [52,54,60],
and delayed introduction of solids foods [54,57].

3.2.5. Family Support and Influence of Husbands and Grandparents on Infant Feeding Method

All 11 studies reported on the influence of family support on mothers’ infant feeding beliefs
and practices, with studies documenting the critical influence of husbands and grandparents on
mothers’ infant feeding beliefs and practices [51–61]. Three quantitative studies found that husband’s
preference for breastfeeding was associated with breastfeeding initiation [53–55]. In addition,
three other studies, two qualitative [60,61] and one quantitative [57] reported that grandparents
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in China often visit the mother’s new country and stay for several months to take care of the mother
and the newborn. Two qualitative studies [60,61] showed that grandparents had a major influence on
infant feeding decisions and practices, reporting that mothers often negotiated infant feeding choices,
seeking agreement and support from extended family to align recommendations received from health
professionals and extended family, in particular grandparents [60,61].

3.2.6. Support from Healthcare Professionals

Four studies conducted in Australia reported on the influence of healthcare professionals on
mothers’ infant feeding practices [53–55,61]. Three studies [53–55] using survey data from the same
sample reported that Chinese women delivering in Australia received more breastfeeding support
and assistance from health professionals and that these mothers were more likely to have breastfeed
immediately after birth compared with women delivering in China. In addition, doctors’ support
of breastfeeding had a positive influence on the initiation and duration of breastfeeding [53–55].
A qualitative study [61] revealed that mothers valued and respected the advice of health professionals
such as doctors, nurses and midwives and relied on their advice to better understand the best infant
feeding practices for healthy growth.

4. Discussion

Childhood obesity is a growing global public health epidemic [1,2]. The incidence of childhood
obesity has increased in most high-income countries in the past decades, and more recently, the same
trend is being observed in middle- and low-income countries [1,2]. Recent research documents
increases in the prevalence of obesity in China [64–66] and among Chinese immigrants living
outside China [67–72]. Despite some observed decreases in childhood obesity in high-income
countries, racial/ethnic minority immigrant groups in these countries remain at increased
risk [1,2,5–12]. Changing social and physical environments coupled with socioeconomic, language and
cultural barriers, as well as limited access to, or inadequate utilization of healthcare represent additional
risk factors for immigrant populations in a new country [27,73–82].

Maternal infant feeding practices are influential on infant’ and child’s growth, and could possibly
explain obesity rates across generations [30,33,39,83]. A small, but increasing body of research
conducted primarily in Western countries, has examined infant feeding practices of ethnic minority
immigrant mothers [84–87], but limited attention has been paid to Chinese immigrant mothers, a large
and growing group in several countries. Therefore, the purpose of this integrative review was to
identify and synthesize information from studies examining infant feeding practices conducted among
Chinese immigrant mothers in order to describe and highlight factors influencing infant feeding
practices of this immigrant group that may be used to inform the design of interventions.

Overall, findings of studies included in this integrative review showed high initiation rates
of breastfeeding, but sharp decline in rates of breastfeeding by six months of age [51–55,58,59].
The limited duration of EBF is concerning, as a longer duration is associated with positive health
outcomes for infant and mother [19,27,30,33,34,38,40].

Findings of studies included in this review showed that overall Chinese immigrant mothers
hold positive beliefs about breastfeeding [51,53–56,58–61]. Nonetheless, reviewed studies also
documented negative beliefs and misconceptions such as bottle feeding causes less neonatal infections,
breastfed babies become “too attached” to the mother, etc. [51–53,55,56,58,60] that may influence
mothers’ decision to supplement infant feeding with formula. Furthermore, several studies found that
most Chinese immigrant mothers do not EBF, and that the concomitantly use of formula feeding is
common [53,55,58,60,61]. These findings are in agreement with findings from studies conducted in
China [88–91]. Interventions designed to promote healthy infant feeding practices among Chinese
immigrant mothers and families should take this information into account. Moreover, obesity
prevention and control efforts among Chinese children of immigrant families should target early
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feeding practices including practices during infancy, as these practices may be closely related to the
early origins of obesity risk in this population group.

Cultural, socioeconomic, and psychological factors shape mothers’ perceptions of and practices
related to infant feeding [27,30,33]. Cultural dietary and feeding beliefs are particularly important
for immigrant populations, which often hold on to these cultural beliefs across generations to
keep a close relationship with their country and cultural origins [88–91]. In agreement with prior
research conducted in a range of cultural settings [92,93], findings from studies included in this
review documented the influence of culture beliefs on mothers’ infant feeding practices [51,53–61].
Evidence shows that many traditional medical practitioners in China encourage exclusive breastfeeding
during the practice of zuo yuezi for the benefit of both mother and infant [88–91]. These findings
suggest the importance of understanding and incorporating cultural beliefs common in the Chinese
culture when developing interventions to promote healthy infant feeding practices targeting Chinese
immigrant mothers and families. Moreover, findings from a few reviewed studies suggest the influence
of acculturation levels on Chinese immigrant mothers’ infant feeding beliefs and practices [54,56,58–61],
and indicate the importance of taking into account acculturation levels. Interventions developed to
promote healthy infant feeding practices targeting Chinese immigrant mothers should be designed
taking social and cultural changes faced by families and mothers, as well as acculturation levels within
Chinese immigrant families.

Like previous studies with other ethnic groups, findings from studies included in this review
indicate that mothers’ infant feeding beliefs and practices are influenced by the broader family
context [93–96]. Findings from studies reviewed showed that husbands and grandparents are
important influences on Chinese immigrant mothers’ infant feeding beliefs and practices, which is
in agreement with previous research conducted in China suggesting that family roles in Chinese
culture influence mother’s choice to breastfeed [97–100]. Studies conducted in China indicate that
in Chinese culture, the baby’s father and paternal grandmother have significant influence on the
choice of infant feeding method [88–90,98,99]. In the case of Chinese immigrant mothers, the husband
might be particular influential on the decision to breastfeed [91]. These findings are important and
suggest that effective interventions targeting Chinese immigrant mothers must address the promotion
of healthy infant feeding practices within the context of the family, and take into account the influence
of family members, especially husbands and grandparents, who should also be considered targets for
health promotion interventions.

Although findings from studies included in this review documented the influence of
socio-demographic and economic factors on Chinese immigrant mothers’ infant feeding
practices [51–56,58–61], the mothers participating in the majority of the studies (8/11) were from
relatively affluent backgrounds. Overall, the majority of Chinese immigrant mothers participating
in the majority of the reviewed studies conducted in Australia (7/11) [51–55,58,59,61] and Ireland
(1/11) [57] were highly educated (50%–80% participants had completed college), and most were
relatively affluent (middle income or higher). Mothers’ ages ranged from 22 to 59 years old,
the majority had resided in the country of immigration for more than five years, and most
were housewives. Nonetheless, in agreement with research conducted among other ethnic minority
groups [27,33,42,74,79,82,87,98], findings from reviewed studies suggest the importance of taking into
account socio-demographic and economic factors when designing interventions for Chinese immigrant
children and families.

Mirroring findings from research conducted with other ethnic groups [43,83–87,94], findings from
studies included in this review showed that early introduction of solids is a common
practice [54,56,57,60,61], and that cultural beliefs might influence this practice [57,60,61]. Furthermore, a
few of reviewed studies showed that some mothers were not knowledgeable about the long-term
benefits of breastfeeding, which may result in the early introduction of solids [54,56,57].
Conflicting evidence exists for the association between timing of introduction of solid foods and
risk of subsequent obesity [34,42,94,101–103]. Some studies suggest that early introduction of solid
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foods is associated with subsequent obesity in childhood, and that the association vary by whether an
infant is breastfed or formula-fed [34,42,101,102]. While some studies have found that breastfeeding
and delaying complementary foods yield lower likelihood of obesity and greater probability of healthy
weight status [19,34,38,42], other studies have not found a significant association between early
introduction of solids and risk of obesity in childhood [43].

Our evaluation of the methodologies of studies included in this integrative review suggests
some possible limitations, which warrant caution in the interpretation of study findings.
All included quantitative studies (8/8) examining infant feeding practices were cross-sectional.
Additional longitudinal studies are needed to better understand infant feeding practices, and the
relationship between these practices and risk of overweight and/or obesity in children in Chinese
immigrant families. All included quantitative studies employed self-reported or administered
questionnaires for the assessment of infant feeding practices, which may result in misclassification.
A methodological strength was the use of well-known, validated questionnaires to assess infant
feeding knowledge, attitudes and practices including the PIFS [62] and the IIFAS [63] in six of the
reviewed studies [53–55,57–59].

Only three qualitative studies were identified and included in this review [56,60,61], and these
studies were conducted in three countries including Australia [61], Canada [56], and the
U.S. [60]. Given the dearth of information on Chinese immigrant mothers’ infant feeding practices,
additional qualitative studies are needed to further explore factors identified by available qualitative
and quantitative studies conducted among this population group.

Finally, the majority (8/11) studies examining infant feeding practices were conducted among
Chinese immigrants in Australia [51–55,58–61], with only three studies conducted in three other
countries (i.e., Canada, Ireland, and the U.S.) [56,57,60]. Although several countries with large Chinese
immigrant populations (e.g., Australia, Canada, Ireland, and U.S.) were represented in studies included
in this review, other countries with large Chinese immigrant populations (e.g., Thailand, Singapore,
Malaysia, Indonesia, Europe) were not. It is probable that Chinese immigrants in countries not included
in this review are influenced by similar factors that Chinese immigrants in countries represented in
this review, even though some social contextual factors may differ. Furthermore, the paucity of studies
examining infant feeding practices of immigrant Chinese mothers in countries with large Chinese
immigrant populations such as Canada and the U.S. is a concern given the evidence from research
linking infant feeding to increased risk of child obesity during early childhood [19,34–40], and evidence
that children of racial/ethnic minority families living in high-income countries are at increased risk of
obesity [5–12]. Finally, it is possible that we did not identify all relevant articles due to studies being
published in other formats, such as country reports, alternative databases, or in other languages not
included in this review. The use of systematic criteria (i.e., PRISMA) [47] to identify and select studies
and modified quality assessment tools for the critical appraisal of papers are strengths of this study
(i.e., STROBE and CASP) [49,50].

In summary, additional studies are needed to further explore and understand multiple influences
on Chinese immigrant mothers’ infant feeding decisions and practices and to quantify the effects
of these practices on child’s weight status in infancy and early childhood. Future research should
also include both qualitative and quantitative research methods and longitudinal study designs and
further explore the role of psychosocial and cultural factors in influencing infant feeding practices
of Chinese immigrant parents. In addition, studies employing multiple methods for assessing infant
feeding practices including direct observations are needed to further examine infant feeding practices
associated with increased risk of overweight and obesity in children of Chinese immigrant families.
This information will be important to identify factors among this ethnic group amenable to intervention.

5. Conclusions

Information about factors associated with parental feeding practices is needed to promote
healthy infant feeding practices aimed at the prevention of child overweight and obesity [103].
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Several modifiable infant feeding beliefs and practices were identified in the present integrative review.
Findings from the synthesis of studies included in this integrative review suggest direction for
further research, as well as potential targets for interventions aimed at promoting healthy infant
feeding practices and preventing and decreasing disparities in early childhood obesity among Chinese
children of immigrant families. Given the growing evidence suggesting the link between infant feeding
practices and increased risk of overweight and obesity in children, additional research examining
these associations in Chinese immigrant children in various geographical location (i.e., Asia, Australia,
Europe and North America) is needed due to the paucity of research identified and the increasing
prevalence of overweight and obesity rates in Chinese children of immigrant families in several
countries across the globe. This information is needed to develop culturally relevant interventions that
can change influences in these modifiable risky practices and that are likely to help prevent and reduce
risk of child obesity in Chinese children of immigrant families.
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Abstract: People from family-oriented societies in particular, in addition to having a post-traumatic
stress disorder (PTSD) suffer from chronic pain and physical complaints. Such people have a
different understanding of physical illness and pain and, compared to patients from western societies,
have different ideas on healing, even when confronted with the therapist. Hitherto, these factors
have not been sufficiently taken into account in modern, multi-module therapy approaches. Trauma
can be perceived via pain and physical complaints, whereby the pain is not restricted to one part
of the body but is seen as covering the body as a whole. Therefore, in the treatment and above all
in the patient-therapist relationship, it is necessary to understand what importance is attached to
the perceived pain in relation to the trauma. The afflicted body expresses the trauma in the shape
of its further-reaching consequences such as the patient’s social, collective, economic and cultural
sensitivity. Therefore, for the effective treatment of trauma and chronic pain, it is necessary to use a
multi-modal, interdisciplinary, and culture-sensitive approach when treating patients from traditional
cultural backgrounds.

Keywords: post-traumatic stress disorder (PTSD); pain; pain perception; understanding of illness;
culture; family-oriented societies

1. Introduction

As a result of the increasing numbers of people from other cultures who flee and migrate
for political, religious or economic reasons or because of war—in recent years, mainly refugees
from Asia and Africa—doctors and therapists are reporting that traumatized refugees from
family-oriented societies—such as Syria, Iraq, or Afghanistan—in addition to mental complaints caused
by traumatization, complain of pain more than patients from the western world [1,2]. They believe that
psychotherapy is not very suitable on its own and think that medication or even an operation would
be the better course of treatment [3]. In addition to flashbacks, intrusions, fears, etc. total body pain is
at the forefront and this indicates a different perception and processing of traumatic experiences [4].

Unlike the western society, which puts impetus on ‘individualism’, the traditional family oriented
society is ‘collectivistic’ in that it promotes interdependence and co-operation, with the family forming
the focal point of this social structure. The traditional family oriented society families like in Syria,
Iraq, Afghanistan and some part of south European countries are therefore far more involved in caring
of its members, and also suffer greater illness burden than their western counterparts.

In family-oriented societies the mention of psychotherapy can give rise to the feeling that they
are in some way ‘mad’ and that they are ostracized and that medication or ‘resting the body’ can
reduce the pain. A further reason for rejecting psychotherapy is the collective thinking in which the
family plays a superordinate role. For this reason, personal feelings and inner mental symptoms are
often not expressed; to adapt to the social environment is considered a sign of personal maturity [5].
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The human body is ‘allowed’ one illness however, which is why both physical and mental complaints
are expressed via the body. On examination, therefore, it is initially relatively difficult to establish
whether the patient is suffering from a physical or a mental illness or both.

The literature describes the treatment and relationship structure of patients with PTSD and a
pain disorder from family-oriented societies as difficult [1,4,6] and therefore this article will offer an
overview of the understanding of trauma and pain perception and the cultural differences surrounding
trauma and pain disorders and will outline some possible new treatment strategies.

2. Culture, Trauma, and Pain

The diagnostics of mental disorders and the consequences of PTSD orient towards the criteria of
ICD-10 and DSM-V. This assumes that all people display comparable stress and reactions following a
traumatic experience. This is, however, not substantiated by clinical experience and the findings of
transcultural psychiatry [7].

The link between PTSD and chronic pain has been proven in numerous studies. In a study with
general psychiatric outpatients Villano and colleagues [8] found that 46% of those examined fulfilled
the criteria of a PTSD, 40% reported chronic pain, and 24% of the patients were diagnosed with both.
The results of an examination of war veterans showed a comorbidity rate for PTSD and chronic pain
of 66% [9]. Other studies with war veterans showed that, in parts, well over 80% of those examined
fulfilled the criteria for both disorders [10]. The data of a very comprehensive Canadian random test
with 36,984 test persons (Canadian Community Health Survey Cycle) show a considerable discrepancy
with regard to chronic pain between people with and without a diagnosed PTSD: of the PTSD patients,
46% suffered from chronic back pain (compared to 20.6% of those examined who did not have PTSD),
and 33% suffered from migraine (compared to 10%) [11].

According to Otis and colleagues [9] the prevalence of pain among PTSD patients is 34–80%
significantly higher than the other way round, where the PTSD prevalence among pain patients is
10–50%. This imbalance can be explained in part by the fact that traumatic experiences are often linked
to physical pain and that these represent a kind of post-traumatic disorder [4].

A study by Norman and colleagues [12] with patients at a trauma centre at the University of
California showed that pain immediately after the traumatic incident was a risk factor for developing
PTSD. According to the authors, the link may be the result of a more negative assessment of the trauma
recollection as a result of the pain and increased stress associated with the trauma. In comparison to
German women who had been victims of sexualized violence, female victims of sexualized violence
from Turkey complained more about physical pain and somatic ailments than the German women and
in some cases developed a cleansing compulsion [13].

The literature indicates a high degree of co-occurrence between pain and PTSD, regardless of
whether the pain is being assessed in patients with PTSD or PTSD is being assessed in patients with
chronic pain. Also, they may interact in such a way as to negatively affect the course and outcome of
treatment of either disorder [9]. The high comorbidity between these disorders has been postulated as
being due to either shared vulnerability or mutual maintenance [14,15].

Every culture has developed its own management strategies appropriate to their own values and
norms to cope with physical ailments in connection with pain. The Irish, for example, shrank rather
from any contact with others because they thought it was indelicate to show pain [16]. North Americans
went the doctor’s as early as possible and described their symptoms without showing any emotion so
that the doctor could immediately initiate a rational treatment [16]. Southern Europeans expressed
their pain loudly and clearly so that those around them could sympathize. Filipinos acquiesced to
their fate in a fatalistic manner [16].

Psychological problems following trauma manifest themselves, amongst other things, in the
form of physical disorders appropriate to the person’s cultural imprint [17]. Nigerians, when they
report fear and depression, talk of “a sensation of heat” in their head, “writhing maggots”, as well
as a “biting sensation” in their whole body [18]. In psychiatric clinics in China they report “weak
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nerves” along with fatigue, headache, vertigo, and gastrointestinal disorders [17,19]. Many people
from South America and the Mediterranean react to psychological burdens with headaches and muscle
pain, heat sensations and pins and needles in the feet, heart problems, and stomach complaints [18].
In some parts of India and the Middle East, rheumatic and rheumatoid pains are described as “wind”
pains. Also reported are “wandering” pains which manifest themselves in a different part of the body
each day [16].

Patients from family-orientated societies, predominantly from rural Turkey, Iraq, or Syria, report
pain disorders significantly more often than western patients and this explains the high number of
pain diagnoses [6]. Those affected speak of all complaints as if they were physical, i.e., the sufferers
seem to be stuck in an archaic idea of illness. Subjective suffering can be expressed symbolically with
fatigue, crying, walking with aids, etc. The patients present themselves as broken and weak people.
As a rule, they remain consistent to this regressive and appellative stance so that they remain inactive
even in their home environment.

This severe fixation with total-body pains, the cause of which is often difficult to elicit, frequently
leads to problems of diagnosis and treatment [16].

3. Diagnostics

Fundamentally, the concepts of PTSD and cognitive behavioral therapy are applicable to all ethnic
groups. However, the varying perceptions of health and disease and the cultural, traditional, medical
treatment for dealing with traumatic experiences require alternative concepts or additions.

The culture-specific aspects of patients from traditional cultures are their knowledge of the
anatomy and physiology of their own body and their concept of pain (seen as magic, a curse,
punishment, etc.). The experiencing of pain is not limited to one part of the body but is seen holistically
i.e., over the body as a whole. Therefore, even when initially documenting the pain—i.e., localization,
quality, time pattern, and cause—the patients give other details than those to be expected from northern
European patients [4]. For example, ethnic Turkish patients, in contrast to German ones, see fate or
extreme environmental factors as responsible for their illness. In addition to their war traumatization,
some refugees are so bitter that they try to escape the injustice they feel as a kind of regression through
physical pain [4,20]. The way in which people report their pain or in some cases do not speak about
it has an important influence on how the therapist takes down their case history and consequently
correctly diagnoses the complaints.

Understanding illness is especially important, both for the diagnosis and for the treatment.
The comparative study on ethnic Turkish and German patients in a psychosomatic clinic revealed
that significantly fewer ethnic Turkish patients were able to describe their illness [7]. It is necessary to
analyze the circumstances of the onset or aggravation of the pain and to consider the individual and
collective biography in doing so (e.g., ostracism because of the ethnic and/or religious denomination
in their country of birth, migration, culture and generation conflicts, etc.) in order to elucidate the
indications for the triggering factors. The aim is to find out what diminishes or intensifies the pain and
what restrictions arise as a result [20].

However, this pain patient must feel that his complaints and ailments are being taken seriously;
otherwise he will stop the therapy [8]. In general, patients from traditional societies do not present
their problems very chronologically so that what they say, viewed initially superficially, does not seem
to relate clearly to their complaint.

The aim of psychological pain therapy is to reduce the patient’s impairment since this normally
leads to a reduction in the subjective pain intensity. Since patients from traditional societies have
a pain model reduced to somatic variables and a specific understanding of anatomy, the treatment
setting has to be somewhat modified for them. Their causal and control attributions are determined
in part, for example, by simple biomedical assumptions originating in the Arabic—Greek medicine
of the “Four Humours Theory” and magical connotations [20]. The way in which patients from
family-oriented societies present their complaints together with their different ideas of anatomy and
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its functions with respect to mental illnesses are to be considered when diagnosing. Consequently,
a suitable treatment and explanation model must be developed with the patient, which is appropriate
to their level of education and cultural perceptions [16].

4. Treatment

On the whole, in the case of a large number of patients from family-oriented societies the activity
spectrum appears to be significantly limited. As a result, their life revolves around the pain; it becomes
the focus of their thinking and behavior [16,19]. Their assumption that the body has to rest when it
experiences pain leads to a passive relieving posture. It therefore presents a great challenge if we wish
to increase the room for manoeuvre necessary to counteract the patient’s restrictions: behavioral (little
movement), emotional (reduction of depression and helplessness) and cognitive (limitation to pain).
Breaking down avoidance behavior is therefore a high priority when carrying out the therapy.

Owing to the various ways pain is presented, the passive relieving posture, language problems,
and possible ethnic-cultural behavioral differences, it is important to form a relationship based on trust
with the patient. With patients from family-oriented societies the physician (the clinical psychologist
too, is regarded as a physician/“doctor”) is traditionally seen as a father-like family friend [20].
He represents a figure of authority who cultivates an active, knowing, and advisory role with the
patient and his family. He must accept this cultural role if he does not wish to considerably unsettle
the patient.

Whereas with a German patient the main focus is on mobilising the individual’s potential,
the patients mentioned above expect more help from the person in authority and this must be
offered [21]. This means, however, that the therapist must develop an awareness of his own cultural
attachment and should be able, from this position, via his (counter-) transpositions (individual and
social prejudices and stereotypes) to “de-actualize” his attitudes and avoid presenting them to the
patient before they affect the therapy in a destructive way. Only then will the patient be willing to alter
his behavior at a mental and physical level [19].

The traditional exposition therapy is not always effective with victims of political oppression
and with people suffering from complex and cumulative traumatization [20,21]. It can even be
counter-productive and reduce compliance, increase pain perception and also the drop-out rate.
There are reports that not all, but some, patients find it more helpful, as a first step, to concentrate
on the pain and its treatment rather than dealing directly with the traumatizing incidents. It is also
necessary to discuss whether repression and avoidance, in other words keeping up the pain, would
not present a better coping strategy [7]. In some cultures, living with pain and suppressing the trauma
is regarded as a successful coping mechanism. This is particularly prevalent in collective societies in
which social harmony is the highest priority [22]. Here, in particular, the healing process is determined
by the cultural and social context, and care is taken to make sure that the victim does not ‘lose face’.
This applies especially to politically-motivated violence [23]. A conversation with these patients on the
topic of stress is normally avoided.

Case Casuistry

Yasemin is a Yazidi and her family were persecuted and taken hostage by the “Islamic State” (ISIL).
She was repeatedly raped and sold before she was able to escape from the hands of her tormentors.
She reports how the IS fighters took her prisoner; she talks of violence, rape, escape, and unimaginable
suffering. She says she was sold 12 times to IS fighters in Iraq and Syria, and beaten and raped again
and again.

Finally, after eight months of captivity, she managed to flee from Syria. She says more than
20 members of her family were murdered by the ISIL. She had to watch her husband being executed.
She is nervous, desperate and shows me a bag full of pain killers and sleeping pills because she has
pain all over her body and cannot sleep. “If only I didn’t have this pain, I would be much better.
The doctors say my body is all right. The pains are due to my mental state. I don’t understand that.
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I am in pain, I can feel it all over my body.” As regards the pain, she has the feeling that her body is
besmirched. She feels she has to shower several times every day and yet she still has the feeling that
her body is unclean.

Just how far psychotherapeutic trauma work is possible seems also to depend on how a society
deals with the topic of sexualized violence. In this context, patients often report of a considerable feeling
of insecurity, not to say viewing the topic as an absolute taboo. High moral ideas and restrictions,
especially in women, lead to considerable worry and fear since they are particularly at risk of being
ostracized by the collective. In this respect, feelings of shame play a special part. This is due to the fact
that, in a so-called shame culture, the actual event and the violation of a norm are of less importance
than the desire to keep one’s face. For example, the collective may regard the rape of a young woman
as shameful and the victim ostracized. The fact that the perpetrator is also seen as violating a norm is
of secondary importance in the collective.

From the psychodynamic perspective, discussing traumatic incidents via statements of pain [24]
offers people with severe traumatic experiences the possibility of transferring the ostracism, social
affront, feelings of guilt and inferiority away from their conscious experience and on to a physical level.
In this way they maintain their self-esteem and at the same time hope that the doctor and medicine
can help them [7,11].

In addition to feelings of mental and physical tension, the perception of pain is also influenced by
increased inactivity and avoidance behavior. As a result, the fear of possible consequences, so-called
“catastrophe thinking” and “fear avoidance beliefs” the cycle of pain results in an increase of inactivity,
avoidance behavior and depression.

The crucial link between the PTSD and the pain chain is avoidance/inactivity and the associated
depression. These factors have a crucial influence on the development and maintenance of both the
PTSD and chronic pain [25,26].

Following the diagnostics, a further treatment model is psycho-education as a necessary integral
part of the therapy. Psycho-education is designed to reinforce the patient’s own self-efficacy beliefs.
This can be in the form of media such as self-help brochures and videos in the patient’s mother
tongue. One essential target of this education is to demonstrate to the patient that physical and mental
processes are intertwined. In doing so, the culture-specific aspects and the patient’s level of education
should be taken into account [27].

5. Conclusions

A culture-sensitive approach to the treatment of traumatized individuals with chronic pain and
physical ailments from family-oriented societies is indicated when the patient is severely restricted and
needs medical help; when psychological factors influence his perception of pain and this impairment
can be verified in the diagnosis; when conventional treatment does not work sufficiently well on the
patient due to his different understanding of illness and how to cope with trauma and pain.

An individual and culture-sensitive treatment which takes the relationship structure between the
patients and therapist into consideration is especially important, whereby traumatologists and doctors
co-operate with other professional groups (sport therapists, physiotherapists, creative therapists, etc.)
and look at the patient’s state of the art cultural imprint [3,17].

If language, cultural, and migration-specific aspects are included in the consultation, treatment
and social support of patients from family-oriented societies with PTSD and chronic pain, it is possible
to fundamentally improve their care and integration [28]. Therefore, on the part of both the therapist
and the health institutes, specific transcultural knowledge and the consideration of the social and
political structures of the health institutes are necessary to be able to treat these patients early enough
and adequately and in this way, for instance, to prevent a chronification of the illness [24]. In addition
to multicultural teams of therapists, it is above all necessary to make all staff aware of the need to take
a transcultural, culturally-sensitive perspective [29,30].
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Treating patients with PTSD and chronic pain from family-oriented societies is not about learning
a new form of psychotherapy. It is about registering and learning skills of the culture-sensitive use of
psychotherapeutic treatment in general and especially in behavioral trauma therapy and chronical
pain methods [24]. Individual therapy is also about concentrating on people from different cultures,
with a different concept of illness and how to deal with it [1,2,31]. This requires being willing to reflect
and possessing a critical attitude to one’s own work whilst at the same time remaining impartial and
open to the patients’ concerns. Transcultural competence is needed and means that it is necessary to
reflect on one’s own culture in order to understand other cultures [17,31].

When dealing with patients from family-oriented societies with PTSD and chronic pain it is
necessary to consider cultural, historical (trauma) and socio-political aspects, the perception of illness
and dealing with it and the way in which a relationship can be formed with the patient [21,25].
In addition, alternative therapy approaches are important, involving an interdisciplinary and
culturally-sensitive focus in the psychiatrists and psychotherapists, as is close co-operation with
other professional groups and the patient’s state-of-the-art cultural imprint.
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Abstract: Past research suggests that factors related to health care professionals’ (HCPs) knowledge,
training and competency can contribute to the underutilisation of sexual and reproductive health
(SRH) care by refugee and migrant women. The aim of this study was to examine the perceived
preparedness of HCPs in relation to their knowledge, confidence and training needs when it comes to
consulting refugee and migrant women seeking SRH care in Australia. A sequential mixed methods
design, comprising an online survey with 79 HCPs (45.6% nurses, 30.3% general practitioners (GPs),
16.5% health promotion officers, and 7.6% allied health professionals) and semi-structured interviews
with 21 HCPs, was utilised. HCPs recognised refugee and migrant women’s SRH as a complex issue
that requires unique skills for the delivery of optimal care. However, they reported a lack of training
(59.4% of nurses, 50% of GPs, and 38.6% of health promotion officers) and knowledge (27.8% of nurses,
20.8% of GPs, and 30.8% of health promotion officers) in addressing refugee and migrant women’s
SRH. The majority of participants (88.9% of nurses, 75% of GPs, and 76% of health promotion officers)
demonstrated willingness to engage with further training in refugee and migrant women’s SRH. The
implications of the findings are argued regarding the need to train HCPs in culturally sensitive care
and include the SRH of refugee and migrant women in university and professional development
curricula in meeting the needs of this growing and vulnerable group of women.

Keywords: refugee and migrant women; sexual and reproductive health; training; knowledge;
confidence; health care professionals

1. Introduction

Health care professional (HCP) interactions with patients from refugee and migrant backgrounds
are increasing, due to growing diversity in migration to countries such as Australia [1]. In addition to
clinical training and knowledge, caring for refugee and migrant patients requires an understanding
of factors in the broader socio-ecological environment that impact the level and type of care to be
provided, such as migration circumstances, cultural backgrounds and language needs [2]. Previous
research suggests that cross-cultural training increases HCPs’ interest in seeing migrant patients [3].
Furthermore, HCPs who received cultural competency training were more likely to use professional
interpreters to improve communication and understanding [4,5] and to make changes in their practices
to accommodate migrant clients [5]. The HCP’s cultural awareness also improves communication,
understanding and treatment compliance in consultations with people from refugee and migrant
backgrounds [6]. Despite having these benefits, there is a growing concern in migrant resettlement
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countries that HCP education is not responding to the changing demographics of the population, with
many HCPs not satisfied with their knowledge and understanding in providing appropriate health
care to patients from refugee and migrant backgrounds [2,7,8].

There are several issues particular to refugee and migrant women that have bearing on their
interpersonal interactions with HCPs within a SRH context. For example, some refugee and migrant
women have experienced rape and other forms of sexual abuse before and after resettlement in host
countries [9,10]. Consequently, they may experience SRH and psycho-social problems [11], such as
unsafe abortion, sexually transmitted diseases, including HIV, and trauma [12]. Furthermore, talking
about sex and menstruation is taboo among many women from refugee and migrant backgrounds,
which may present a challenge for HCPs who are trying to understand the women’s needs during
consultations [13,14]. Some refugee and migrant women also attend SRH consultations with their
husbands which pose challenges for HCPs to provide care as male partners commonly dominate the
consultation leaving women unable to disclose their SRH needs in the presence of their partners [15].
This suggests that HCPs require skills in broaching SRH and navigating patient relationships in ways
that allow them to satisfy refugee and migrant women’s SRH needs. Without this acuity, the level of
care that HCPs are able to offer to these women is reduced [16].

A number of studies in Australia have examined the provision of cross-cultural training to HCPs
who have day-to-day interactions with people from refugee and migrant backgrounds. For example,
Watt and colleagues report that only 23.8% of General Practice (GP) registrars received cross-cultural
training, despite more than half of their patients coming from a cultural background different from the
provider [17]. In another study, GPs reported acquiring cross-cultural knowledge and competency
mainly through exposure to patients, as opposed to formal training [18]. These studies did not examine
the type of health care provision, or the range of migrant populations seen by GPs or other health care
providers. A comprehensive socio-ecological analysis of HCP’s perceptions and experiences regarding
their multi-cultural training and competency is lacking.

Research into the provision of SRH care to refugee and migrant women in countries of resettlement
is growing [19]. This research has concentrated on understanding the experiences of HCPs regarding
language barriers and interpreter use [20], communication [21,22], expectations around language
services, cultural competency and type of care [23], structural barriers to providing care [24], and the
women’s familiarity with services [22]. One of the remaining gaps in knowledge is the perceived
preparedness of HCPs in relation to their training, knowledge and confidence when it comes to
consulting refugee and migrant women seeking SRH care. The aim of this mixed-methods study was
to address this gap, in order to: (1) assess the perceived knowledge and confidence of HCPs in their
ability to work with refugee and migrant women seeking SRH care; and (2) examine HCP’s training
experiences and needs with respect to the provision of SRH care to refugee and migrant women
in Australia.

Theoretical Approach

Health care provision requires the involvement and coordination of several micro systems in
the broader health system [25]. As such, a systematic approach which considers influences beyond
the individual level is relevant to have a broader understanding of factors that impact health care
access and utilisation [25]. The socio-ecological model is most central to this process as it recognises
multiple domains of influence in an individual’s social environment that impact health care access
and provision [26,27]. With this in mind, the socio-ecological model was selected as a framework to
systematically analyse factors that influence HCP’s preparedness for providing SRH care to refugee
and migrant women in Australia at four levels: Individual, Interpersonal, Organisational, and Societal
levels. The model is also appropriate for mixed methods research. The quantitative component in this
study considers the individual level factors while the qualitative data further explores these factors
across the four levels of the socio-ecological framework. The important conceptualisation is that, as
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the four levels of the socio-ecological model are interconnected, so too are quantitative and qualitative
data collected to examine the HCP’s preparedness to provide SRH care [28].

2. Methods

This sequential mixed methods study involved the collection, analysis and interpretation of
quantitative and qualitative data to achieve the research objectives [29]. An online survey was
conducted with a diverse group of HCPs to assess their knowledge, confidence, training needs and
experience in relation to the provision of SRH care to refugee and migrant women. Semi-structured
interviews were then conducted to explain and elaborate upon issues identified within the survey [30].
Ethical approval was obtained from the Human Research Ethics Committee at Western Sydney
University (Approval Number H11034) and informed consent was obtained from all individual
participants included in the study.

2.1. Participants

Seventy-nine HCPs participated in this research. HCPs were a convenient sample recruited
through advertisements in nursing and public health professional association newsletters and email
lists, family planning clinics, and snowball sampling. To advertise the study, a leaflet which
contained information about the proposed study and the opportunity to participate in a survey and
semi-structured interviews was used. Table 1 presents the socio-demographic and work experience
profile of the HCPs who responded to the survey. The vast majority were women (96.2%) with a
mean age of 47.1 years (+12.12). HCPs included nurses (45.6%), GPs (30.3%), health promotion officers
(16.5%) and allied health professionals (7.6%). They had an average work experience of 11.2 years in
the health sector ranging between 2 and 41 years. The majority (58.2%) reported seeing 1–5 women
daily from refugee and migrant backgrounds in their practices. HCPs reported that SRH services that
refugee and migrant women most commonly sought were: contraception (64.56%), gynaecological
concerns (60.46%), pregnancy related (41.77%) and infertility (40.51%). These experiences were widely
distributed across women from several countries which included Afghanistan (41.33%), Sudan (40%)
and Iran (40%).

Table 1. Socio-demographic and work experience characteristics.

Characteristic Frequency (n) Percentage (%)

Gender
Women 76 96.2

Men 3 3.8

Occupation

Nurse/Midwife 36 45.6
GP 24 30.3

Health promotion officer * 13 16.5
Allied health professionals ** 6 7.6

Work experience in years
1–10 33 41.8

11–20 25 31.6
21 and above 21 26.6

Refugee and migrant
women seen daily

0 27 34.1
1–5 46 58.2
>6 6 7.7

SRH services refugee
and migrant women
commonly accessed

Contraception 51 64.56

Pregnancy related (Antenatal care, delivery
and postnatal care) 33 41.77

Abortion 29 36.71

Sexually transmitted infections (Information,
screening and treatment) 29 36.71

Screening (Chlamydia and Cervical cytology) 36 45.57
Infertility 32 40.51

Safer sex options 17 21.52
Sexual pain and discomfort 30 37.97

Sexual violence and unwanted sex 17 21.52
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Table 1. Cont.

Characteristic Frequency (n) Percentage (%)

Background of women
seen

Afghanistan 31 41.33
Iran 30 40

Sudan 30 40
Iraq 29 38.67

Myanmar/Burma 19 25.33
Somalia 18 24
Bhutan 6 8

Congo (DRC) 6 8
Others *** 36 48

* Health promotion officer includes bilingual health educators and health educator managers. ** Allied health
professionals include psychologists and sex therapists. *** Others include South East Asia, Zimbabwe, Turkey,
Saudi Arabia, and Egypt.

2.2. Procedure

2.2.1. Survey

HCPs completed the survey online which consisted of 24 closed and open-ended items. The
survey covered many issues which include: knowledge and confidence to provide SRH care to refugee
and migrant women; past training experiences and current needs in relation to refugee and migrant
women’s SRH; and barriers to the SRH care of these women. In addition, demographic questions
(i.e., gender, age, years of experience, first language, country of birth, country where they received their
professional training and approximate number of refugee and migrant women seen in their practice)
were also included.

2.2.2. Semi-Structured Interviews

After the HCPs completed the online survey they were asked to participate in a follow up
interview about their experiences of providing SRH care to refugee and migrant women. Of the
79 survey participants, 32 responded positively to the invitation. Then, 21 were purposefully selected
and interviewed. These participants included nurses (8), GP (5), health promotion officers (5), sexual
therapists (2) and a midwife. The HCPs interviewed had an average work experience of 21 years
across the public (5), private (2), public/private (4) and non-profit/NGO (10) sectors, with work
experience ranging from 2 and 41 years. Individual semi-structured interviews were conducted by
the first author via telephone and one face-to-face. Topics included the HCP’s perceptions of refugee
and migrant women as well as their knowledge, competencies, training needs, experiences, and
preferences; their use of interpreters; perceived support needs of HCPs and refugee and migrant
women to facilitate access to care. The interviews were audio-recorded and lasted an average of 50 min.
All the interviews were professionally transcribed with subsequent integrity checking undertaken
for accuracy. To enhance clarity and readability of the results, irrelevant sentences and words were
deleted and replaced by sentence ellipses (“ . . . ”). For longer quotes, pseudonyms, profession and
years of work experience are also given.

2.3. Operational Definitions

To better explore the perspectives of HCPs operationalising what is meant by various, and
overlapping, terms is helpful. As such, in this paper the following definitions were used.

Preparedness: HCP’s perceived ability to provide SRH care to refugee and migrant women where
having appropriate knowledge, training and confidence is perceived as being “prepared”.

Knowledge: the perceived facts, information, and skills acquired through experience or education
that enable HCPs provide SRH care to refugee and migrant women [31].

Confidence: the perceived feeling or belief that one can provide SRH care to women from refugee
and migrant backgrounds [32].
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2.4. Analysis

Descriptive statistical analyses were employed to evaluate quantitative data such as demographic
variables, training history, current needs and experiences and perceived confidence for providing
SRH care to refugee and migrant women. Analyses were run using SPSS 24 Statistical Software
(IBM Corporation, New York, NY, USA). Chi-square tests were conducted to test for differences between
the professional groups in relation to their knowledge, confidence, training needs and experience.

Thematic analysis according to Braun and Clarke [33] was used to analyse semi-structured
interviews and open-ended survey responses. This process started with the first author reading and
re-reading the interview transcripts resulting in the identification of first order codes such as “HCP’s
deficiencies”, “Strengthening GP service”, and “Training needs”. The other authors also read the
transcriptions and collectively contributed to the development of the coding frame. The entire data
set was then coded using NVivo, a qualitative data management and organisation software. Through
attentive reading and examination of the coded data, the codes were grouped into preliminary
themes. This was followed by the development of conceptual themes such as “Knowledge and
confidence to provide SRH care” and “Training needs and experiences in the SRH care of refugee and
migrant women” through a process which involved examining patterns, similarities and differences
across the codes and preliminary themes by all the authors. Finally, the results of the survey and
qualitative analyses were combined through a process of triangulation that enabled the authors to
connect and interpret both data sets simultaneously through convergence and corroboration [29]. The
socio-ecological model which was introduced after data analysis to make sense of the results in the
broader framework helped us to identify factors that impact the HCP’s preparedness for providing
SRH care to refugee and migrant women across the four levels.

3. Results

The results are presented thematically, addressing the aims of the study: (1) knowledge and
confidence: “Providers don’t want to deal with it or they can’t deal with it”; and (2) training experience
and needs: “It’s an entirely different topic not covered in the universities”. Within each theme, a number
of factors were identified at individual, organisational and societal levels of the socio-ecological model.
These factors interact across levels to influence HCP’s preparedness for providing SRH care to refugee
and migrant women. For example, at individual level the data indicated that work experience in
SRH care, cross-cultural knowledge, on job training and confidence to initiate and discuss SRH
influenced HCP’s ability to provide SRH care to refugee and migrant women. At the organisational
level, university education/curricula and training availability in refugee and migrant women’s SRH
care impacted HCP’s knowledge and confidence in SRH care provision. Influential societal level factors
included SRH taboo, health system priorities of providing resources instead of training in SRH care,
and emphasis on aboriginal cultural training. These suggest that HCP preparedness to provide SRH
care to refugee and migrant women is influenced by multiple factors across the socio-ecological model,
and multiple and multilevel interventions are necessary. Figure 1 shows a summary of factors at each
level. In the presentation of the two major themes below, the ways in which the identified factors
across the socio-ecological model were constructed to influence HCP’s preparedness to provide SRH
care to refugee and migrant women are discussed.
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Figure 1. A socio-ecological analysis of factors that influence provider preparedness for delivering
SRH care to refugee and migrant women in Australia.

3.1. Knowledge and Confidence: “Providers Don’t Want to Deal with It or They Can’t Deal with It”

Although no significant differences were observed between professional groups in relation to
perceived knowledge and confidence, more than a quarter (26%) of HCPs rated their knowledge of
refugee and migrant women’s SRH as very low or low, and 16.4% of HCPs rated their confidence to
provide SRH care as low or very low (Table 2). A number of areas where HCPs across all occupational
groups described their knowledge and confidence to provide SRH care to refugee and migrant women
as inadequate were also identified from the semi-structured interviews. For example, many HCPs
explained that engaging in SRH conversations was difficult:

Broaching the subject is the challenge I face because lots of women tell you “oh, I don’t
want to talk about it.” So it’s a challenge to be able to break that barrier to let them know
that it’s important to talk about what’s going on because you need to help them in regards
to not having any problem now or in the future. (Alice, GP, 35)

This perceived difficulty demonstrates the challenges and cultural barriers on which HCPs need
more training to effectively raise discussions about SRH, as Hannah (GP, 31) indicated:

Hell, the majority of them (HCPs) can’t do (talk about) sexual and reproductive health to
these women . . . You can’t sit there and giggle and say, “oh I’m sorry I’ve got to ask you a
personal question.” The challenge is getting them (the women) to bring it up as they are
not going to say “I have got a discharge.”
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This may hinder the HCP’s ability to understand the women’s needs and provide appropriate
SRH care. According to some of the HCPs, the difficulty in discussing sexual health was related
to their lack of awareness about the women’s attitude towards sexual health: “I don’t know their
attitude towards sexual pleasure or towards sexual practice to talk about it” (Emma, sex therapist, 6).
Consequently, some HCPs may just refer refugee and migrant women to specialist services to avoid
the difficulty: “Often GPs will just refer (women) to sexual health (clinics) because they don’t want to
deal with it (difficulty of raising SRH discussions) or they can’t deal with it” (Amy, nurse, 17). This
implies that HCPs may miss opportunities to gain experience in SRH care provision to refugee and
migrant women.

Table 2. HCP’s knowledge, confidence, training needs and experience with refugee and migrant
women’s SRH care.

Variable
Occupation Test of Group Difference

Nurse GP HPO χ2 p

Knowledge
Very low/low 10 (27.8%) 5 (20.8%) 4 (30.8%) 2.04 0.73

Moderate 15 (41.7%) 13 (54.2%) 4 (30.8%)
High 11 (30.6%) 6 (25.0%) 5 (30.8%)

Confidence
Very low/low 7 (19.4%) 3 (12.5%) 2 (15.4%) 1.95 0.74

Moderate 18 (50.0%) 14 (58.3%) 5 (38.5%)
High 11 (30.6%) 7 (29.2%) 6 (46.2%)

Previous training Yes 11 (30.6%) 12 (50%) 8 (61.5%) 4.58 0.10
No 25 (69.4%) 12 (50%) 5 (38.5%)

Need for further
training

Yes 32 (88.9%) 18 (75%) 10 (76.9%) 2.04 0.33
No 4 (11.1%) 6 (25%) 23.1%)

Not all HCPs described themselves as inadequately prepared to discuss SRH with refugee and
migrant women. Few nurses indicated that they were confident talking to refugee and migrant women
about SRH, with their confidence stemming from previous training in SRH care provision: “I’ve
done a number of courses as part of my work and I’m very comfortable talking about sexuality”
(Alex, nurse, 42). Others reported that their confidence stemmed from their extensive work experience
in SRH:

“I have worked in sexual health for a long time. So to me it’s no different to addressing the
health of their eyes or their lungs or their feet or anything else. There is no cultural group
that I can’t discuss these (sexual health) issues with.” (Amy, nurse, 17)

This indicates that extended work experience in SRH care improves the HCP’s confidence to
initiate and discuss SRH topics with women from refugee and migrant backgrounds. A number of
HCPs shared strategies they had found effective in helping to overcome the difficulty of initiating SRH
discussions with refugee and migrant women. They emphasised the need to prepare the women, by
starting the discussion by highlighting the benefits of engaging in an open conversation with HCPs:

“Generally no one likes talking about that area of their health. So the way I do it is
prepare them first, that I would like to ask them these questions, and give them a benefit to
answering those questions for themselves. So for example, I ask this for your health. I want
to make sure you’re all right. There is a positive in it for them.” (Amy, nurse, 17)

This result highlights the importance of how HCPs initiate SRH discussions with refugee and
migrant women seeking SRH care. It is imperative that HCPs use different approaches to discuss SRH
as societal taboos associated with this topic may hinder the women from seeking information and
service leading to misconceptions and knowledge gaps.
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3.2. Training Experiences and Needs: Moving across Levels of Influence

HCPs in this study recognised refugee and migrant women’s SRH as a “more complex” and
“entirely different topic”. They also reported that SRH care provision to refugee and migrant women
requires a “different skill set to give these messages to these ladies”. Despite these acknowledgements,
the majority of nurses (59.4%), 50% of GPs and 38.6% of health promotion officers had not undertaken
any training or professional development that specifically addressed refugee and migrant women’s
SRH (Table 2). The absence of HCP training in refugee and migrant women’s SRH was also identified
by many participants across all professional groups in the interviews. HCPs provided many reasons
why they had not received training in refugee and migrant women’s SRH. Some participants described
refugee and migrant women’s SRH as “not covered in the universities” and that HCPs are “not taught
as much as (they) could be during training”. For example, Grace (nurse, 13) explained that “there is
more emphasis on providing resources than educating HCPs about refugee and migrant health issues”
in the health system. Another nurse stated that “something that’s easily accessible and affordable
education about these cultural issues is not available for migrant and refugee groups” (Harper, 19).
Where cross-cultural training exists in the healthcare system, some HCPs reported that it focused on
Indigenous Aboriginal health with little attention to refugee and migrant health:

“There is now a huge push for us to learn about the Aboriginal culture and it’s become
mandatory that we do some of the training on that. But there’s nothing really to—along
similar lines to educate us about these other cultures and about some of the traumas and
such that people go through.” (Grace, nurse, 13)

Whilst some of the HCPs did not mind having more training on the SRH of refugee and migrant
women, others reported a lack of time to undertake additional training:

“So time constraint is a big issue for health professionals. Because they’re always short of
time, I think that they don’t spend the time or don’t put the time aside to do extra training
in terms of sexual and reproductive health care, and when training does come up, often
they can’t go because they’re so short of time, or because they just don’t want to do it
because it’s too hard.” (Amy, nurse, 17)

Consequently, many HCPs noticed that they were underprepared to provide SRH care to refugee
and migrant women: “We’re taught some and we’re taught not enough in so many areas (of refugee
and migrant women’s SRH). There are a lot of areas that I feel inadequate in” (Hannah, GP, 31). Finally,
several HCPs suggested areas where additional training is needed. For instance, Chloe (nurse, 13)
explained that with “cultural awareness training . . . I like to know what messages I’m conveying
subconsciously. I would like to improve that and be able to convey my messages a bit more clearly”.
Importantly knowing the women’s cultural background is reported to be important in delivering
SRH messages. Grace (GP, 13) added, “We need more education on the cultures, cultural norms and
the cultural expectations of these migrant and refugee women and some understanding of how they
would like care to be provided when it’s care around sexuality and sexual health”. Learning about the
role of culture and ethnicity in refugee and migrant women’s SRH was viewed by many as facilitating
self-reflection and analysis and leading to better patient care:

“Sometimes you can be having a consultation—it’s all going well, and then something just
changes. I think I would really like to know why in some of those cases. Some of them you
can sit back and think, oh, I shouldn’t have said that or I should have said this differently,
or I should have backed off and asked that in a different way. I think having increased
knowledge helps to do that sort of analysis afterwards.” (Chloe, nurse, 13)

HCPs described increased SRH knowledge as an imperative to improved service delivery versus
being elective with regards to professional development. Tayla (GP, 22) noted, “All GPs (need) to be
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adequately trained in sexual and reproductive health, rather than regarding it as an optional extra for
those with special interest”. Few participants also recommended training to medical support staff such
as receptionists to help them understand the contexts of refugee and migrant women and assist the
women in booking and re-booking appointments:

“I guess that’s the same for even potentially medical receptionists as well, because if
a woman misses her appointments a couple of times, or comes extremely late for an
appointment, sometimes that can be quite frustrating for receptionists who have to re-book
their appointments, yet they don’t actually understand the reasons why that might be
occurring.” (Kokob, health promotion officer, 8)

Given that 88.9% of nurses, 75% of GPs and 76% of health promotion officers reported need for
and demonstrated willingness to engage with further training in this area, the modes of delivering for
such training are important. The majority of the HCPs preferred online self-directed learning (66.67%),
workshop methodologies (65.22%) and professionally accredited courses (43.48%). These results imply
that HCP SRH education programs in the health system need to consider their audience, scope, timing,
content, accessibility and recognition relating to modes of training delivery.

4. Discussion

Previous research has recommended the need to prepare the health workforce and the health
system to effectively respond to the changing demography in major refugee and migrant resettlement
countries such as Australia [34–36]. Whilst there have been efforts in the health system to improve
cultural competency for healthier living and environments [37,38], less effort has addressed the
preparedness of HCPs in relation to their knowledge, confidence and training to provide SRH care to
referee and migrant women.

HCPs in this study reported a lack of knowledge regarding refugee and migrant women’s SRH
issues that may impact the quality of care they are able to offer these women [16]. Similarly, HCPs
in other multicultural societies reported that their undergraduate and postgraduate studies had not
prepared them to provide care for women from refugee and migrant backgrounds [39]. The finding
that HCPs who received training in refugee and migrant women’s SRH were comfortable with their
knowledge and confidence suggests that further training would likely result in improved knowledge
and competency in this area [2,5]. This implies the need to improve cultural competency training
in higher education institutions and training in culture, sexuality and health and core concepts of
working with refugee and migrant women as they are pertinent to the care of these women in SRH [40].
The SRH issues of refugee and migrant women should also be incorporated in higher education and
other professional development curricula for HCPs.

Another important finding at individual level was the enthusiasm of the majority of HCPs to
undertake further training/professional development activities in refugee and migrant women’s SRH.
This finding highlights the key role that HCPs can take in informing the development of effective
and relevant cross-cultural training in SRH [5]. The areas identified for additional training included
cultural sensitivity and awareness and health issues specific to refugees and migrant women. The
training needs expressed by the HCPs can be associated with the perceived challenges of providing
SRH care to refugee and migrant women [4]. For instance, majority of the HCPs in this study reported
having difficulties in effectively initiating and discussing SRH with refugee and migrant women due
to societal taboos associated with this topic. This may mean that the SRH needs of these women are to
some extent under addressed [41]. Past research suggests training of HCPs working in cross-cultural
care to improve interpersonal communication and understanding with patients from refugee and
migrant backgrounds [42].

This study has a number of strengths and limitations. The sequential mixed methods design was
strength as it helped us to better explain and elaborate issues raised in relation to the HCP’s knowledge,
confidence and training to provide SRH care to refugee and migrant women. A limitation was that
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HCPs may have provided socially desirable responses as they self-rated their knowledge, training
and confidence to provide SRH care to refugee and migrant women. As such, the HCP’s knowledge,
confidence and training may have been inflated. Due to response bias, HCPs who participated in this
study might also be those who were more interested in refugee and migrant women’s SRH. Majority
of the HCPs were also women which makes it difficult to ascertain if provider gender influences their
preparedness. As a result, generalisation of the findings to all HCPs in Australia could not be drawn.
Further research on how refugee and migrant health and SRH is being taught in universities and
professional development courses; whether it is integrated into the curriculum; and how students
feel about their knowledge and skills to provide care to women from refugee and backgrounds
is recommended.

5. Conclusions

This study has provided evidence that a significant proportion of HCPs in Australia may not
be providing optimal SRH care to refugee and migrant women even though many put efforts to
accommodate them. This is mainly attributed to the broader interplay of influencing factors at
individual, organisational and system levels suggesting the need for multilevel strategies to improve
the provision of SRH care to refugee and migrant women. The policy implications of the findings are
argued regarding the need to train HCPs in culturally sensitive care and include the SRH of refugee
and migrant women in university and professional development curricula. These interventions are
vital to the provision of gender-sensitive and culturally appropriate SRH care to this growing and
vulnerable group of Australia’s population [11,13,43].

Acknowledgments: The authors would like to acknowledge the Multicultural Centre for Women’s Health and
Family Planning NSW that provided support in the recruitment of research participants. Our acknowledgement
also goes to HCPs who provided their time and voices to this project.

Author Contributions: Zelalem B. Mengesha conceived and designed the study with continuous support from
Janette Perz. Zelalem B. Mengesha collected the data. Zelalem B. Mengesha, Janette Perz, Tinashe Dune
and Jane Ussher involved in data analysis and interpretation. Zelalem B. Mengesha drafted the manuscript.
Janette Perz, Tinashe Dune and Jane Ussher read and revised the manuscript. All authors have read and approved
the submission.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Phillips, C.B.; Travaglia, J. Low levels of uptake of free interpreters by Australian doctors in private practice:
Secondary analysis of national data. Aust. Health Rev. 2011, 35, 475–479. [CrossRef] [PubMed]

2. Alpern, J.D.; Davey, C.S.; Song, J. Perceived barriers to success for resident physicians interested in immigrant
and refugee health. BMC Med. Educ. 2016, 16, 178. [CrossRef] [PubMed]

3. Hudelson, P.; Perron, N.J.; Perneger, T.V. Measuring physicians’ and medical students’ attitudes toward
caring for immigrant patients. Eval. Health Prof. 2010, 33, 452–472. [CrossRef] [PubMed]

4. Vázquez Navarrete, M.L.; Terraza Núñez, R.; Vargas Lorenzo, I.; Lizana Alcazo, T. Perceived needs of
health personnel in the provision of healthcare to the immigrant population. Gac. Sanit. 2009, 23, 396–402.
[CrossRef] [PubMed]

5. Papic, O.; Malak, Z.; Rosenberg, E. Survey of family physicians’ perspectives on management of immigrant
patients: Attitudes, barriers, strategies, and training needs. Patient Educ. Couns. 2012, 86, 205–209. [CrossRef]
[PubMed]

6. Harmsen, H.; Meeuwesen, L.; van Wieringen, J.; Bernsen, R.; Bruijnzeels, M. When cultures meet in general
practice: Intercultural differences between GPs and parents of child patients. Patient Educ. Couns. 2003, 51,
99–106. [CrossRef]

7. Pieper, H.-O.; MacFarlane, A. I’m worried about what I missed: GP Registrars’ Views on Learning Needs to
Deliver Effective Healthcare to Ethnically and Culturally Diverse Patient Populations. Educ. Health 2011,
24, 494.

40



IJERPH 2018, 15, 174

8. Dias, S.; Gama, A.; Cargaleiro, H.; Martins, M.O. Health workers’ attitudes toward immigrant patients: A
cross-sectional survey in primary health care services. Hum. Resour. Health 2012, 10, 14. [CrossRef] [PubMed]

9. Freedman, J. Sexual and gender-based violence against refugee women: A hidden aspect of the refugee
“crisis”. Reprod. Health Matters 2016, 24, 18–26. [CrossRef] [PubMed]

10. Keygnaert, I.; Vettenburg, N.; Temmerman, M. Hidden violence is silent rape: Sexual and gender-based
violence in refugees, asylum seekers and undocumented migrants in Belgium and The Netherlands.
Cult. Health Sex. 2012, 14, 505–520. [CrossRef] [PubMed]

11. The United Nations Children’s Fund. Sexual and Gender-Based Violence against Refugees, Returnees and Internally
Displaced Persons-Guidelines for Prevention and Response; United Nations High Commissioner for Refugees:
Geneva, Switzerland, 2003.

12. Austin, J.; Guy, S.; Lee-Jones, L.; McGinn, T.; Schlecht, J. Reproductive health: A right for refugees and
internally displaced persons. Reprod. Health Matters 2008, 16, 10–21. [CrossRef]

13. Ussher, J.M.; Perz, J.; Metusela, C.; Hawkey, A.J.; Morrow, M.; Narchal, R.; Estoesta, J. Negotiating Discourses
of Shame, Secrecy, and Silence: Migrant and Refugee Women’s Experiences of Sexual Embodiment.
Arch. Sex. Behav. 2017, 46, 1901–1921. [CrossRef] [PubMed]

14. Metusela, C.; Ussher, J.; Perz, J.; Hawkey, A.; Morrow, M.; Narchal, R.; Estoesta, J.; Monteiro, M. In My
Culture, We Don’t Know Anything about That: Sexual and Reproductive Health of Migrant and Refugee
Women. Int. J. Behav. Med. 2017, 24, 836–845. [CrossRef] [PubMed]

15. Mengesha, Z.; Perz, J.; Dune, T.; Ussher, J. Refugee and migrant women’s engagement with sexual and
reproductive health care in Australia: A socio-ecological analysis of health care professional perspectives.
PLoS ONE 2017, 12, e0181421. [CrossRef] [PubMed]

16. Utting, S.; Calcutt, C.; Marsh, K.; Doherty, P. Women and Sexual and Reproductive Health; Australian Women’s
Health Network: Drysdale, Australia, 2012.

17. Watt, K.; Abbott, P.; Reath, J. Cross-cultural training of general practitioner registrars: How does it happen?
Aust. J. Prim. Health 2016, 22, 349–353. [CrossRef] [PubMed]

18. Watt, K.; Abbott, P.; Reath, J. Cultural competency training of GP Registrars-exploring the views of GP
Supervisors. Int. J. Equity Health 2015, 14, 89. [CrossRef] [PubMed]

19. Suphanchaimat, R.; Kantamaturapoj, K.; Putthasri, W.; Prakongsai, P. Challenges in the provision of
healthcare services for migrants: A systematic review through providers’ lens. BMC Health Serv. Res.
2015, 15, 390. [CrossRef] [PubMed]

20. Newbold, K.B.; Willinsky, J. Providing family planning and reproductive healthcare to Canadian immigrants:
Perceptions of healthcare providers. Cult. Health Sex. 2009, 11, 369–382. [CrossRef] [PubMed]

21. Degni, F.; Suominen, S.; Essen, B.; El Ansari, W.; Vehvilainen-Julkunen, K. Communication and cultural
issues in providing reproductive health care to immigrant women: Health care providers’ experiences in
meeting the needs of (corrected) Somali women living in Finland. J. Immigr. Minor. Health 2012, 14, 330–343.
[CrossRef] [PubMed]

22. Lyons, S.M.; O’Keeffe, F.M.; Clarke, A.T.; Staines, A. Cultural diversity in the Dublin maternity services: The
experiences of maternity service providers when caring for ethnic minority women. Ethn. Health 2008, 13,
261–276. [CrossRef] [PubMed]

23. Ng, C.; Newbold, K.B. Health care providers’ perspectives on the provision of prenatal care to immigrants.
Cult. Health Sex. 2011, 13, 561–574. [CrossRef] [PubMed]

24. Tobin, C.L.; Murphy-Lawless, J. Irish midwives’ experiences of providing maternity care to non-Irish women
seeking asylum. Int. J. Women's Health 2014, 6, 159–169. [CrossRef] [PubMed]

25. Pruitt, S.D.; Epping-Jordan, J.E. Preparing the 21st century global healthcare workforce. BMJ 2005, 330,
637–639. [CrossRef] [PubMed]

26. McLeroy, K.R.; Bibeau, D.; Steckler, A.; Glanz, K. An ecological perspective on health promotion programs.
Health Educ. Q. 1988, 15, 351–377. [CrossRef] [PubMed]

27. Bronfenbrenner, U. The ecology of human development: Experiments by nature and design. Am. Psychol.
1979, 32, 513–531. [CrossRef]

28. Onwuegbuzie, A.J.; Collins, K.M.; Frels, R.K. Foreword: Using Bronfenbrenner’s ecological systems theory
to frame quantitative, qualitative, and mixed research. Int. J. Mult. Res. Approaches 2013, 7, 2–8. [CrossRef]

29. Creswell, J.W.; Klassen, A.C.; Plano Clark, V.L.; Smith, K.C. Best Practices for Mixed Methods Research in the
Health Sciences; National Institutes of Health: Bethesda, MD, USA, 2011; pp. 2094–2103.

41



IJERPH 2018, 15, 174

30. Ivankova, N.V.; Creswell, J.W.; Stick, S.L. Using mixed-methods sequential explanatory design: From theory
to practice. Field Methods 2006, 18, 3–20. [CrossRef]

31. Hilpinen, R. Knowing that one knows and the classical definition of knowledge. Synthese 1970, 21, 109–132.
[CrossRef]

32. Confidence in Psychology Today. 2017. Available online: https://www.psychologytoday.com/basics/
confidence (accessed on 17 August 2017).

33. Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77–101. [CrossRef]
34. Mengesha, Z.; Perz, J.; Dune, T.; Ussher, J. Challenges in the provision of sexual and reproductive health care

to refugee and migrant women: A Q methodological study of health professional perspectives. J. Immigr.
Minor. Health 2017. [CrossRef] [PubMed]

35. National Health and Medical Research Council. Increasing Cultural Competency for Healthier Living &
Environments: Discussion Paper; National Health and Medical Research Council: Canberra, Australia, 2005.

36. Whelan, A.M. Consultation with non-English speaking communities: Rapid bilingual appraisal.
Aust. Health Rev. 2004, 28, 311–316. [CrossRef] [PubMed]

37. National Health and Medical Research Council. Cultural Competency in Health: A Guide for Policy, Partnerships
and Participation; National Health and Medical Research Council: Canberra, Australia, 2006.

38. Royal Australian College of General Practitioners. Royal Australian College of General Practitioners Curriculum
for Australian General Practice; Multicultural Health: Melbourne, Australia, 2011.

39. Kurth, E.; Jaeger, F.N.; Zemp, E.; Tschudin, S.; Bischoff, A. Reproductive health care for asylum-seeking
women—A challenge for health professionals. BMC Public Health 2010, 10, 659. [CrossRef] [PubMed]

40. Mengesha, Z.; Dune, T.; Perz, J. Culturally and linguistically diverse women’s views and experiences of
accessing sexual and reproductive health care in Australia: A systematic review. Sex. Health 2016, 13, 299–310.
[CrossRef] [PubMed]

41. Ussher, J.M.; Perz, J.; Gilbert, E.; Wong, W.K.; Mason, C.; Hobbs, K.; Kirsten, L. Talking about sex after cancer:
A discourse analytic study of health care professional accounts of sexual communication with patients.
Psychol. Health 2013, 28, 1370–1390. [CrossRef] [PubMed]

42. Bischoff, A.; Perneger, T.V.; Bovier, P.A.; Loutan, L.; Stalder, H. Improving communication between physicians
and patients who speak a foreign language. Br. J. Gen. Pract. 2003, 53, 541–546. [PubMed]

43. Hatch, M. Common Threads: The Sexual and Reproductive Health Experiences of Immigrant and Refugee Women in
Australia; MCWH: Melbourne, Australia, 2012.

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

42



International  Journal  of

Environmental Research

and Public Health

Commentary

Strengthening Emergency Care Systems to
Mitigate Public Health Challenges Arising
from Influxes of Individuals with Different
Socio-Cultural Backgrounds to a Level One
Emergency Center in South East Europe
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Abstract: Emergency center visits are mostly unscheduled, undifferentiated, and unpredictable.
A standardized triage process is an opportunity to obtain real-time data that paints a picture of
the variation in acuity found in emergency centers. This is particularly pertinent as the influx of
people seeking asylum or in transit mostly present with emergency care needs or first seek help at
an emergency center. Triage not only reduces the risk of missing or losing a patient that may be
deteriorating in the waiting room but also enables a time-critical response in the emergency care
service provision. As part of a joint emergency care system strengthening and patient safety initiative,
the Serbian Ministry of Health in collaboration with the Centre of Excellence in Emergency Medicine
(CEEM) introduced a standardized triage process at the Clinical Centre of Serbia (CCS). This paper
describes four crucial stages that were considered for the integration of a standardized triage process
into acute care pathways.

Keywords: emergency care; triage; healthcare system strengthening; migrant health

1. Introduction

“Emergencies occur everywhere, and each day they consume resources regardless of whether
there are systems capable of achieving good outcomes” [1].

Emergency care is a critical part of a country’s healthcare system and is transversal in nature
moving across different levels of care, from a community bystander response or primary care
mobile clinic to tertiary specialized interventions. In a healthcare system that has fully embraced
and integrated emergency care as an essential component, emergency care is everyone’s business.
Health practitioners at all levels including doctors, nurses, paramedics, and first responders attend to
emergencies (i.e., undifferentiated, unscheduled patients) not in the order in which they arrive but
in order of acuity. Acuity goes beyond severity of illness/injury in that it includes the urgency for
intervention that potentially leads to stabilization or improvement. Triage refers to the standardized
prioritization process that determines a patient’s acuity [1].

In contexts where the demand exceeds the capacity to match that demand the process of triage,
if appropriately developed and comprehensively integrated into acute care pathways, has shown to

IJERPH 2018, 15, 501; doi:10.3390/ijerph15030501 www.mdpi.com/journal/ijerph43



IJERPH 2018, 15, 501

utilize resources more efficiently and predict mortality [2]. The World Health Organization (WHO)
in a systematic review of 59 low- and middle- income countries emphasizes the ongoing need to
strengthen triage as a crucial requirement for efficient resource allocation and effective emergency
intervention [3]. In upper middle-income countries such as Serbia, Bosnia, Herzegovina, and the
former Yugoslav Republic of Macedonia (FYROM), the demand for emergency care has been growing,
and the need for continuous strengthening of emergency care systems has been recognized [4–6].
The Clinical Centre of Serbia (CCS) located in Belgrade is a 3500-bed medical university center that
serves the population of Belgrade and larger Serbia. It is considered the largest hospital complex in
Europe treating more than 1 million patients every year with a 308-bed emergency center that was
established in December 1987 [7]. More than 20,000 patients enter the emergency center on a monthly
basis requiring time-critical initial assessment, investigation, and intervention, including resuscitation
and stabilization.

In June and August 2015, the Ministry of Health of Serbia and the WHO Regional Office for
Europe conducted a joint assessment of the preparedness and capacity of the Serbian health system to
manage sudden large influxes of people seeking asylum or who were in transit. The report of this joint
assessment highlights the need to systematically develop both local and national policies to include
migrant health needs in all levels of health planning [8]. Another independent assessment of the needs
of young refugees arriving in Europe identified that physical health issues predominate upon arrival
and pose significant challenges to the national healthcare system [9]. While asylum centers are set
up to provide primary care and limited emergency medical procedures, the majority of people are
not resident in these centers and thus mostly enter the Serbian healthcare system at a tertiary acute
care level through the emergency center [8]. As such, a standardized prioritization process based
on a combination of clinical discriminators and a composite early warning score was determined as
relevant and appropriate for a varied acuity distribution from emergent to non-urgent, thus covering a
wide variety of conditions by not being specific to only certain conditions.

Emergency medicine as a specialty is becoming more established in Serbia and emergency care
has been recognized as a critical component in a transversal approach to improving population health.
From September 2016 to August 2017, as part of a larger emergency care improvement and patient
safety effort, the Serbian Ministry of Health in collaboration with CEEM introduced a standardized
triage process at the CCS. This paper outlines four stages that were considered crucial for the integration
of a standardized triage process into acute care pathways and is intended as a high level commentary
to inform policy makers.

2. Standardize Information Gathered, Make Data Visible, and Use It to Drive Decision-Making

By gathering baseline data and making it visible, the CCS’s leadership team gained clarity on demand
patterns, caseload, and current acute care pathways through the emergency center. Data collected via
the hospital’s electronic patient record system (InfoMedis) was also taken into account. Initial challenges
that emerged during this stage related to how the current system was set up to capture data. To obtain
a baseline snapshot, a core data team consisting of four nurses and two doctors was responsible for
gathering information prospectively. This allowed for the inclusion of relevant indicators relating to
real-time tracking of acuity distribution of patients on or shortly after arrival, as well as value-adding
information during their acute care pathway. The indicators included mode and time of arrival, age of
patient, presenting complaint, vital signs, special investigations, diagnosis, treatment, and disposition.
In addition, an overview of available capacity was established (number and level of skilled human
resources, spaces, structures, and equipment). All information available on demand and capacity was
displayed visually. This was not only essential to inform future decision-making regarding healthcare
organization but also to determine how to configure and standardize a triage process that is contextually
appropriate for integration into the acute care pathways. A panel of four content experts reviewed the
prospectively gathered data and annual statistics from InfoMedis during three discussion rounds after
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which a consensus was reached on the most prevalent clinical discriminators to be included. This process
informed the modifications of the triage tool for use within the local context.

3. Contextually Configure and Standardize the Triage Process

The literature describes many different triage tools, models, and interpretations for the emergency
center setting. Some of the triage scales that are used globally include the Australasian Triage Scale
(ATS) [10], the Canadian Emergency Department Triage and Acuity Scale (CTAS) [11], the Emergency
Severity Index (ESI) [12], and the South African Triage Scale (SATS) [13].

The details of how the triage process manifests itself depend on the context. The most useful
aspects for distinguishing different contexts for this purpose are demand and capacity, which in turn
determine (i) the choice of most appropriate triage tool; (ii) the training, experience, and level of staff
required; (iii) how other processes are linked to triage; and (iv) the need for task-shifting and parallel
processing [14].

Most triage tools are based on a list of clinical discriminators; some include individual vital signs,
while others include early warning scores (EWSs) or symptom-based algorithms. Individual vital signs
considered in isolation from each other are known to be poor predictors of life-threatening conditions
in patients. EWSs are known for their ability to detect physiological changes relating to vital signs [15].
Combining various standardized physiological parameters into a composite EWS has been recognized
as a powerful tool in initiating appropriate responses from the initial contact at triage [16]. The benefits
of an EWS include its objectivity and the fact that an aggregated score is a stronger predictor than
individual vital signs and reliance on routinely recorded vital signs [17].

The CCS’s leadership team reviewed available triage instruments and chose to configure their
triage process based on a modified version of SATS for three reasons: (i) comprehensiveness and safety
in combining clinical discriminators and an EWS [18,19]; (ii) clarity and ease of use, which enables
standardized training and reliable use [20]; (iii) evidence of widespread global adaptation and adoption
from low- and middle- income countries such as Ghana [21] and Botswana [22] to high- income
countries such as Norway and parts of Sweden [23]. A core training team of six doctors and three
nurses was formed once a consensual adaptation process had been completed. All training material
was made available in Serbian and an open-source mobile android decision support application was
developed to aid the standardized training modules as well as the actual triage process for future
routine use. Thus far, 30 nurse technicians have been trained in the standardized triage process, and
further training is planned to cover the rest of the staff at the CCS.

4. Reorganize and Restructure Available Resources

A standardized triage process should ideally take place on arrival or within minutes of arrival
at the emergency center in order to prioritize and stream patients into the appropriate care pathways.
To introduce, integrate, and improve a standardized triage process, the necessary staff with appropriate
experience and level of training, equipment, space, and decision support tools are vital prerequisites.
The respective care pathways that follow the triage process are organized based on the available resources
(i.e., training, experience and level of staff available as well as infrastructure, medical equipment,
and supplies available) [10].

Adequate space for triage on arrival at the CCS was limited. After permission was granted for
minor renovations, previously unused storage space became available and the triage station was
doubled to accommodate two workstations with desk and chairs, eight stretcher patients, and eight
seated patients. There are currently no emergency-medicine-trained physicians at the CCS that would
be able to assist in the initial stabilization, work-up, and transfer of patients to appropriate definitive
care. Therefore, the CCS’s leadership team motivated and made urgent requests for eight additional
doctors with Basic Life Support (BLS) or Advanced Trauma Life Support (ATLS) training. Thus far,
two doctors with some BLS training have been appointed.

45



IJERPH 2018, 15, 501

5. Redesigning Care Pathways to Integrate Standardized Triage

Currently nurse technicians are responsible for sorting patients on arrival. Previously, patients
were sent to one of four specialist-assessment areas based on the presenting complaint (i.e., neurology,
internal medicine, surgery, or cardiology). The specialist assessment was performed in order of arrival
and not based on the patient’s acuity. During busy periods, patients experienced long waiting times
in the corridor before being seen by a specialist for assessment. This presented an increased risk for
patients that were deteriorating rapidly and could not safely wait.

The target condition in redesigned care pathways is to fully integrate a standardized triage process
on arrival where triage-trained nurse technicians document the crucial information gathered using
a mobile android triage application. Further developments are required to link the mobile triage
application to the electronic patient record system (InfoMedis). This information from the triage
then determines the patient’s acuity and enables the nurse technician to decide whether the patient
needs to receive time-critical intervention or can safely wait to be seen. Dangerous situations of very
sick patients deteriorating, while waiting for a specialist assessment are thus kept to a minimum.
The standardized process of triage and its crucial link to other functions and care pathways is described
in a local triage protocol and policy document. Both guiding and supporting documents are endorsed
by the Head of Department, the triage team, and the Minister of Health and intended for regular
review in the future.

6. Conclusions

All improvement initiatives take time to reach full adoption and integration. The amount of time
needed and the extent to which integration occurs depends on the political will, the resources invested,
the collective leadership, and the organizational learning culture. This emergency care improvement
initiative is the start of a continuous quality improvement and patient safety approach that requires
on-going review and numerous iterations over time.

While the collection and collation of some indicators may not yet be routine daily practice at the
CCS, the target condition is to achieve real-time data collection to allow data-driven decision-making,
time-critical response, and adjustment of emergency care services for all types of unpredictable
fluctuations in caseload, whether they are related to an influx in health needs of migrants or to other
situational or contextual changes. The initiation of a standardized triage process is an opportunity
to move toward this target while simultaneously reducing the risk of missing or losing patients with
life-threatening conditions in emergency waiting rooms.
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Abstract: North Korean refugees experience adaptation difficulties, along with a wide range of
psychological problems. Accordingly, this study examined the associations between early traumatic
experiences, negative automatic thoughts, and depression among young North Korean refugees
living in South Korea. Specifically, we examined how different factors of negative automatic thoughts
would mediate the relationship between early trauma and depressive symptoms. A total of 109 North
Korean refugees aged 13–29 years were recruited from two alternative schools. Our path analysis
indicated that early trauma was positively linked with thoughts of personal failure, physical threat,
and hostility, but not with thoughts of social threat. The link with depressive symptoms was only
significant for thoughts of personal failure. After removing all non-significant pathways, the model
revealed that early traumatic experiences were positively associated with depressive symptoms
(ß = 0.61, 95% CI = 0.48–0.73) via thoughts of personal failure (ß = 0.17, 95% CI = 0.08–0.28), as well
as directly (ß = 0.44, 95% CI = 0.27–0.59). Interventions that target negative cognitions of personal
failure may be helpful for North Korean refugees at risk of depression.

Keywords: North Korean refugees; depression; early trauma; negative automatic thoughts;
path analysis

1. Introduction

Many North Korean refugees often report having experienced traumatic events in North Korea,
especially during their escape from North Korea [1] and after settling in South Korea [2]. In particular,
research has found that 49.3% of adult North Korean refugees have experienced or witnessed
life-threatening events [3]. Among young North Korean refugees, 71% reported having experienced
traumatic incidents in the past, such as the death or arrest of family members or hearing about these
events, as well as being physically abused by family members or acquaintances [4]. As a result of
having experienced such traumatic events, North Korean refugees represent a mentally vulnerable
population. Indeed, these traumatic experiences have been consistently found to be associated with
psychiatric problems and low life satisfaction among North Korean refugees. In general, the frequency
and severity of traumatic experiences have been found to predict post-traumatic stress disorder, anxiety,
and depression [4–9]. Indeed, depression is the most frequently reported mental health problem among
adult North Korean refugees, with the prevalence of depression ranging from 29% [9] to 49% [10].

One possible mechanism through which traumatic experiences contribute to the affective
symptoms of traumatized refugees may be the development and maintenance of negative cognitions.
The cognitive theory of depression posits that repeated exposure to uncontrollable negative events
that an individual fails to escape may alter how an individual perceives and interprets their own life
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events [11–13]. Specifically, when individuals experience a negative event, they attempt to understand
and explain its causes. If negative events happen repeatedly and pervasively, they begin to interpret
negative events as the consequences of their own actions and perceive them as unchangeable and
generalizable to other domains (i.e., an internal, stable, and global attributional explanation) [13,14].
The frequently employed attributional explanations can negatively bias the victim’s general beliefs
about themselves and about the world [14,15], from which automatic thoughts with negative themes
arises, so-called “streams of consciousness cognitions” [16] (e.g., I will have an accident; I’ve failed
my life). In particular, negative events that happened early in an individual’s life can crystallize more
stable negative cognitions [14]. The negative cognition, in turn, acts as a cognitive vulnerability to
the onset and persistence of affective disorders when facing prospective negative stressors [17,18],
disenabling the person’s active coping with stressful situations with hopelessness [11,12].

Cognitive theorists have further proposed the cognitive content-specificity hypothesis, which
proposes the distinctiveness of cognitive contents underlying different types of psychiatric
problems [19]. For instance, depression can be linked more with thoughts of personal loss and
failure in the past tense, while anxiety is more related to future-oriented danger themes such as
physical, psychological, or social threats [19,20]. Empirical data also supported the idea that the
different contents of automatic thoughts are uniquely associated with each affective symptom, such as
with anxiety and depression [16,21,22]. In this vein, there have been efforts to organize the structure
of cognitions according to similarity in themes, such as danger, loss, and failure [23,24]. In such
efforts, Schneiering and Rapee [25] found four distinct cognitive factors among frequent negative
automatic thoughts—cognitions of social threat, physical threat, personal failure, and hostility. The
factor structure was found to be consistent across age and gender, supporting the stable latent structure
of automatic thoughts.

There is a paucity of research examining the pathway through which early traumatic experiences
influence the mental health outcomes of North Korean refugees. North Korean refugees settling
in South Korea are unique in that they share the same ethnicity, language, historical backgrounds,
and physical features with the host people (i.e., South Koreans). Thus, they undertake very high
risks, including the risk of forced repatriation, and a long flight process through third countries [26],
with the expectation of entering a new society that they will seamlessly join. However, North
Korean refugees are often faced with unexpected cultural gaps and social discrimination for their
origin in North Korea [26]. These unexpected difficulties may reduce their ability to recover from
early traumatization [27], presumably through reactivating negative cognitive contents developed
throughout past trauma in early years. Identifying the cognitive mechanisms underlying psychological
sequelae of the widespread adversities that North Korean refugees undergo would give insights
into the core psychological factor to intervene to decrease the risk of developing adverse affective
symptoms in this high-risk group. Therefore, this study analyzed a model linking early trauma with
depressive symptoms via negative cognitions in young North Korean refugees. We specifically tested
how different types of negative automatic thoughts according to the ideational contents would mediate
the relationship.

2. Materials and Methods

2.1. Participants

Participants were recruited from two schools for North Korean refugees designed to prepare
students for the national qualification examinations for middle- or high-school graduation. Two
schools, both located in Seoul, South Korea, volunteered to participate in this study. Of the 114 students
who attended these schools, five students declined to participate, resulting in a total of 109 students
who were ultimately enrolled in the study. After obtaining approval from the school principal
regarding the research protocol, the investigators visited each school, explained the purpose of the
study, and obtained informed consent from the participants. This study was approved by the human
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subjects institutional review board at the National Center for Mental Health (no. 2015-17 and no.
116271-2017-22).

2.2. Measures

The socio-demographic variables assessed were sex, age, and perceived family economic status.
Participants’ perceived family social economic status (SES) was assessed using a five-point Likert scale
(low = 1, low-middle = 2, middle = 3, high-middle= 4, and high = 5).

The Korean version of the Early Trauma Inventory Self Report-Short Form (ETISR-SF) [28,29]
was used to assess the four domains of general experiences of traumatic events (11 items), as well as
physical (5 items), emotional (5 items), and sexual abuse (6 items). The ETISR-SF consists of 27 items
asking the experience of certain traumatic events that occurred before the age of 18 [28,29]. The
presence of each traumatic experience was scored 1 (yes) or 0 (no), with total scores ranging from 0 to
27 (Cronbach’s alpha = 0.86). To examine the link between variations in early trauma and depressive
symptoms, we used early trauma sum scores by counting up the number of events that had ever
occurred to the individual based on the scoring method created by the developers of this scale [28]. By
comparing the validity of different methods for obtaining scores, Bremner et al. [28] concluded that
the most parsimonious and easiest method is to count up the number of events that had ever occurred.

The Korean version of the Children’s Automatic Thoughts Scale (CATS) [24,30] was used to
assess a wide range of negative self-statements. The CATS consists of four cognitive content subscales,
including physical threat (6 items; e.g., “I’m going to have an accident”; Cronbach’s alpha = 0.947),
social threat (10 items; e.g., “I’m worried that I’m going to get teased”; Cronbach’s alpha = 0.828),
personal failure (10 items; e.g., “I’ve made such a mess of my life”; Cronbach’s alpha = 0.933),
and hostility (6 items; e.g., “If someone hurts me, I have the right to hurt them back”; Cronbach’s
alpha = 0.915). Although the original version of the CATS contains 40 items, the Korean version only
contains 32 items, as 8 items were excluded that showed low explanatory and discriminative power.
Items are rated on a five-point Likert scale, with responses ranging from 0 (strongly disagree) to 4
(strongly agree), with higher scores reflecting a higher level of negative automatic thoughts [24,30].

The Korean version of the Center for Epidemiologic Studies-Depression Scale (CES-D) [31–33]
was used to measure depression. The CES-D consists of 20 items rated on a four-point Likert scale,
with responses ranging from 0 (rarely or never) to 3 (mostly or always), and total scores ranging from
0 to 60. A cutoff score of ≥21 is recommended in community settings to screen for individuals with
depressive symptoms, and a cutoff score of ≥25 is recommended for a clinical diagnosis of depression
in Korean populations [31,32]. This study used a cutoff score of ≥21 to classify participants with
significant depressive symptoms.

2.3. Statistical Analysis

Descriptive statistics were first calculated for all socio-demographic and psychological variables
for the entire sample. Correlation analysis was first conducted to test inter-relationships between
psychological variables, including early trauma, depressive symptoms, and four factors of negative
automatic thoughts. Path analysis was initially conducted on early trauma, depressive symptoms,
and four factors of negative automatic thoughts (i.e., personal failure, physical threat, social threat,
and hostility) to test which type of negative automatic thoughts could mediate the relationship between
early traumatic experiences and depressive symptoms in North Korean refugees. Considering the
significant effects on mental health of sex, age, and socioeconomic status noted in previous studies of
North Korean refugees (for a review, see [26]), we adjusted for such sociodemographic variables as
covariates in our model. The categorical variable (i.e., sex) was converted to a dummy variable in the
model (i.e., female = 0, male = 1). To make our final model more parsimonious, the final path analysis
was conducted after removing non-significant pathways and parameters that do not contribute to the
outcome variable of interest (i.e., depressive symptoms) in a significant way [34]. All analyses were
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conducted using SPSS software Version 22.0 (SPSS Inc., Chicago, IL, USA) and AMOS Version 24.0
(SPSS Inc., Chicago, IL, USA). For all statistical analyses, p < 0.05 was considered significant.

3. Results

Of the 109 participants (68 females, 41 males; mean age = 19.52, SD = 3.28 years; 16 with low
SES, 19 with low-middle SES, 49 with middle SES, 17 with high-middle SES, and 8 with high SES),
52 (47.7%) had significant depressive symptoms (CES-D ≥ 21). Table 1 presents the frequency of
endorsement for different types of early traumatic events and each of the four domains. Among the
respondents, 90.8% were endorsed for at least one early traumatic event and they reported, on average,
6.0 (SD 5.0) traumatic events. The most frequent early traumatic events included physical abuse (76.1%;
M = 2.1, SD = 1.7), notably being slapped in the face (49.5%), punched or kicked (47.7%), hit with a
thrown object (41.3%), and general traumatic events (76.1%; M = 2.1, SD = 2.1), notably, separation of
parents (43.1%).

Table 1. Frequency of endorsement for the early trauma inventory item (N = 109).

Item Frequency (%)

General trauma 76.1
T1. Natural disaster 10.1
T2. Serious accident 20.2

T3. Serious personal injury 27.5
T4. Serious injury/ illness of parent 22.0

T5. Separation of parents 43.1
T6. Serious illness/injury of sibling 10.1

T7. Serious injury of friend 14.7
T8. Witnessing violence 34.9

T9. Family mental illness 11.0
T10. Alcoholic parents 9.2

T11. Seeing someone murdered 10.1
Physical abuse 76.1

P1. Slapped in the face 49.5
P2. Burned with cigarette 34.9

P3. Punched or kicked 47.7
P4. Hit with thrown object 41.3

P5. Pushed or shoved 37.6
Emotional abuse 57.8

E1. Often put down or ridiculed 23.9
E2. Often ignored or made to feel you didn’t count 37.6

E3. Often told you are no good 20.2
E4. Most of the time treated in cold or uncaring way 30.3

E5. Parents fail to understand your needs 27.5
Sexual abuse 18.3

S1. Touched in intimate parts in way that was uncomfortable 13.8
S2. Someone rubbing genitals against you 4.6

S3. Forced to touch intimate parts 5.5
S4. Someone had genital sex against your will 6.4

S5. Forced to perform oral sex 2.8
S6. Forced to kiss someone in sexual way 2.8

Table 2 presents correlations between early trauma and psychological variables. All main variables
were significantly correlated with each other, with the exception of the correlation between early trauma
and thoughts of social threat (r = 0.139, p = 0.149).
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Table 2. Correlations among main variables.

Variable 1 2 3 4 5 6

1. CES-D 1
2. ETI total 0.60 ** 1

3. CATS-Personal failure 0.61 ** 0.40 ** 1
4. CATS-Social threat 0.20 * 0.14 0.33 ** 1

5. CATS-Physical threat 0.61 ** 0.45 ** 0.72 ** 0.21 * 1
6. CATS-Hostility 0.53 ** 0.43 ** 0.67 ** 0.22 * 0.75 ** 1

Mean 21.3 6.0 7.1 11.3 6.3 3.6
Standard deviation 10.9 5.0 8.6 5.6 8.1 5.3

CES-D, Center for Epidemiologic Studies-Depression Scale; ETI, Early Trauma Inventory; CATS, Children’s
Autonomic Thoughts Scale. * p < 0.05, ** p < 0.01.

Our first model (Figure 1) revealed that early trauma was positively associated with depressive
symptoms (ß = 0.63; 95% CI = 0.50–0.74; p = 0.01). The links between early trauma and negative
automatic thoughts were all significant with the exception of thoughts of social threat (ß = 0.15;
95% CI = −0.05–0.32; p = 0.162). The association of depressive symptoms with negative automatic
thoughts was significant only with those of personal failure (ß = 0.28; 95% CI = 0.08–0.48; p = 0.01), but
not with those of physical threat (ß = 0.24; 95% CI = −0.04–0.47; p = 0.097), social threat (ß = −0.01;
95% CI = −0.13–0.15; p = 0.985), or hostility (ß = 0.02; 95% CI = −0.16–0.25; p = 0.971) at a p < 0.05
significance level. These results indicate that only thoughts of personal failure may be a potential
mediator of the association between early trauma and depressive symptoms.

Figure 1. Path diagram illustrating the direct and indirect relationships between traumatic experiences,
four types of negative automatic thoughts, and depressive symptoms, adjusting for sex, age, and family
social economics status (Model 1). Standardized path coefficients (β) are reported in the model. Solid
lines indicate significant associations and dotted lines indicate non-significant associations. † p < 0.10,
* p < 0.05.

Accordingly, our final path analysis (Figure 2) was conducted to test the mediating role of
the thoughts of personal failure in the association between early trauma and depressive symptoms
(Figure 2), with the thoughts of physical threat, social threat, and hostility removed from the initial
model. The path analysis consistently showed that early trauma events were positively associated
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with depressive symptoms (ß = 0.61; 95% CI = 0.48–0.73; p = 0.01) via thoughts of personal failure
(ß = 0.17; 95% CI = 0.08–0.28; p = 0.01) as well as directly (ß = 0.44; 95% CI = 0.27–0.59; p = 0.01). These
results indicated partial mediation effects of cognition of personal failure. Fit indices indicated that the
model had a moderately good fit to the data (GFI = 0.97, NFI = 0.91, CFI = 0.96, RMSEA = 0.09).

Figure 2. Path diagram illustrating the direct and indirect relationships between traumatic experiences,
thoughts of personal failure, and depressive symptoms, adjusting for sex, age, and family social
economics status (Model 2). Standardized path coefficients are reported in the model. Solid lines
indicate significant associations. * p < 0.05. (as above mentioned)

4. Discussion

The prevalence of significant depressive symptoms of North Korean refugees in our study (47.7%)
was as high as that of previous reports that used the same CES-D cut-off score of 21 or above [10,35,36].
The results of the present study indicated that early traumatic experiences were positively associated
with depressive symptoms in a sample of North Korean refugees, which is consistent with prior
studies that have found an association between childhood trauma and depression in other community
populations [37,38].

Consistent with prior findings on the high prevalence of traumatic experiences in refugee
populations [39,40], and specifically among North Korean refugees (for a review, [26]), our findings
showed a high frequency of early traumatic experiences among North Korean adolescents and young
adults. In comparison with healthy South Korean adolescent and adult samples from previous
studies [29,41], young North Korean refugees in this study had a generally higher number of early
traumatic events that had ever occurred (5.99 vs. 2.33–3.65). Specifically, the average number of general
traumatic events and experiences of sexual abuse they had experienced (2.13, 0.36 respectively) was
more than twice higher than that of Korean adolescents and adults (0.86–0.96, 0.13–0.17, respectively)
and the number of instances of physical abuse and emotional abuse they had ever experienced
(2.11, 1.39, respectively) also tends to be higher than that in the Korean samples (0.80–1.79, 0.54–0.74,
respectively). The relatively greater number of endorsements for different types of traumatic events in
our young North Korean refugee sample suggests widespread traumatic experiences and childhood
maltreatment during their early years.

Furthermore, this study extends the understanding of the close link between early traumatic
events and later depressive symptoms in North Korea refugees [7,8,42] by elucidating its underlying
cognitive mechanisms. As hypothesized, in general, negative automatic thoughts partially mediated
the association between early trauma and depressive symptoms, regardless of participants’ sex, age,
and socioeconomic status. The findings support cognitive theory of depression, which emphasizes the
role of negative cognitions in linking past negative experiences, particularly in one’s early years, with
affective symptoms [11–13]. Our findings are also consistent with empirical data that has shown robust
association of childhood trauma caused both by family and non-family perpetrators with negative
cognitive style [14], as well as with adult depression [38].
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This study further demonstrates the differential mediating roles of negative cognitions depending
upon their themes. More specifically, the links between early trauma of North Korean refugees and
their depressive symptoms were partially mediated by thoughts of personal failure, but not by thoughts
of physical and social threat or hostility. In general, the findings support cognitive specificity theory,
which proposes that different themes of cognitions are uniquely linked with each psychopathology [19].
This is in line with the fundamental assumptions of cognitive theorists, which argue that personal
failure can be more linked with depression than with anxiety or anger [19,20].

While being subjected to the accumulated adversities in North Korea or during their escape,
North Korean refugees may develop the inclination to attribute negative events to one’s personal
characteristics, such as ability, dispositions, or efforts, rather than to outside forces (i.e., internal
attribution [13]), and this may cause them to engender the negative beliefs about the self and one’s
failure. These negative cognitive contents can be reactivated, especially when the refugees are faced
with unexpected stressors after resettlement in South Korea [17], including acculturative stress, social
discrimination, and isolation [43]. The reactivated negative cognitions may create helplessness in the
face of actively coping with new adversities and, consequently, may hinder successful psychosocial
adaptations in the host country. This can, in turn, reaffirm negative cognitions of the self. Such a
vicious cycle could be applied to other refugee groups, with exposure to a wide array of traumatic
experiences in their home country and during their flight, in addition to acculturative stress in their
host country [40].

Our analysis also showed that North Korean refugees’ early trauma was linked with activated
thoughts of physical threat and hostility. Although these thoughts were not independently linked to
depressive symptoms in our analysis, they may be linked to other psychological problems. Specifically,
thoughts of physical threats can be linked with anxiety symptoms [19], whereas thoughts of hostility
may be linked with anger and aggression by providing justification for such behaviors [44]. Future
studies on the roles of the different contents of automatic thoughts in mediating early trauma and
other psychiatric symptoms could extend the understanding of the cognitive mechanisms that underlie
diverse psychological consequences of widespread trauma in refugee populations.

These findings also extend prior studies that have examined mediators and moderators of the
association between traumatic events and psychiatric symptoms. For example, Kim [45] found that
post-traumatic stress disorder (PTSD) symptoms mediated the negative effect of past interpersonal
traumatic events on other mental health comorbidities, such as depression and anxiety. In a moderator
analysis, Park et al. [6] found that the relationship between the number of past traumas and PTSD
symptoms was stronger for those with alexithymia. Our findings further highlight the mediating
role of the negative cognitive processes in psychological sequelae of early trauma. It should be noted
that maladaptive cognitive patterns characterized by negative views of the self, future, and the world
predict the persistence of depression in later years (for a review, [17]). In this vein, our findings
suggest that, in order to alleviate and prevent later depressive symptoms, it is necessary to develop
interventions that target negative cognitions for North Korean refugees with early trauma.

The present study has several limitations. First, given that this study was cross-sectional in nature,
the temporal relationship among early traumatic experiences, negative cognition, and depressive
symptoms could not be determined. It should be noted that mediation analyses are conditional on the
validity of the path model being tested and cannot confirm causal model [46]. However, our model
is a theoretically driven top-down model, which makes our mediation analysis more logically valid.
Finally, given that schools volunteered to participate in this study, participants in the current study
may not be representative of the larger population of young North Korean refugees.

5. Conclusions

Our data revealed that early traumatic experiences influence depressive symptoms, both directly
and indirectly, via negative cognitions among young North Korean refugees. Given the high prevalence
of depression as well as early trauma in this population, early depression screening is advisable for
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North Korean refugees with severe traumatic experiences. In particular, our findings suggest that
interventions for North Korean refugees with a high susceptibility to depression should aim to correct
negative cognitive processes, especially cognitions regarding personal failure.
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Abstract: An Emergency Medical Service (EMS) system must encompass a spectrum of care,
with dedicated pre-hospital and in-hospital medical facilities. It has to be organised in such a way as
to include all necessary services—such as triage accurate initial assessment, prompt resuscitation,
efficient management of emergency cases, and transport to definitive care. The global economic
downturn has had a direct effect on the health sector and poses additional threats to the healthcare
system. Greece is one of the hardest-hit countries. This manuscript aims to present the structure of the
Greek EMS system and the impact of the current economic recession on it. Nowadays, primary care
suffers major shortages in crucial equipment, unmet health needs, and ineffective central coordination.
Patients are also facing economic limitations that lead to difficulties in using healthcare services.
The multi-factorial problem of in-hospital EMS overcrowding is also evident and has been linked
with potentially poorer clinical outcomes. Furthermore, the ongoing refugee crisis challenges the
national EMS. Adoption of a triage scale, expansion of the primary care network, and an effective
primary–hospital continuum of care are urgently needed in Greece to provide comprehensive,
culturally competent, and high-quality health care.

Keywords: ambulance; economic recession; emergency medical service; Greece; primary healthcare
system; refugee; triage

1. Introduction

Emergency Medical Services (EMS) have been described as “a comprehensive system which
provides the arrangements of personnel, facilities, and equipment for the effective, coordinated,
and timely delivery of health and adequate and specialized services to victims of sudden illness or
injury” [1]. High-quality EMS is a major factor in any healthcare system.

An EMS system encompasses a spectrum of care characterised by dedicated medical facilities
at the pre-hospital and in-hospital levels. It has to be organised in such a way as to include all
necessary services—such as triage accurate initial assessment, prompt resuscitation, efficient and
effective medical management, and transport of emergency cases to definitive care [1].

However, recent estimates have shown that 24 million patients die each year in low- and
middle-income countries due to unprepared pre-hospital and in-hospital medical systems [2]. In detail,
it has been previously reported that, in high-income settings, 59% of trauma deaths that occurred at
the pre-hospital level were deemed as preventable [3]. The rates increased further in the middle- and
low-income prehospital environments (72% and 81%, respectively) [3,4]. On the other hand, globally,
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the prevalence and mortality of emergency conditions remain high [2–5]. The burden of disease that
requires emergency management is higher in low-income countries [5]. Analytically, the median
disability-adjusted life years (DALYs) burden has been estimated at 48,000, 25,000, and 16,000 per
100,000 people for low-, middle- and high-income countries respectively [5].

It is widely accepted that an economic recession may have a severe impact on the psychological
well-being of the patient population and may act as a precipitator for suicide risk [6]. Furthermore,
it can increase the burden of chronic diseases, for instance in case of chronic obstructive pulmonary
disease [6]. An economic crisis may also impair the coronary health of vulnerable individuals [6].
Notably, it has been argued that an economic recession could pose negative consequences for both
quality of care and patients’ outcomes [6]. It should be emphasised that emergency departments (EDs)
are where society’s problems first show up, from drug abuse and domestic violence to the health
problems of the poor and uninsured [7]. When the 2007 global economic downturn began, it spread to
Europe rapidly and Greece was one of the hardest-hit countries. This manuscript aims to present the
structure of the Greek pre-hospital and in-hospital emergency care and summarize the consequences
of the current economic recession on the Greek EMS system. A computer-based search of the English
literature was performed in PubMed and Scopus. The considerable body of information examined in
this article includes data that are to a large extent, but not exclusively, presented in Greek studies.

2. Greek EMS Structure

2.1. Greek Pre-Hospital EMS Structure: Past and Present

Since the 1970s, prehospital emergency health care can mainly be divided into two distinct models.
These are the “load and go” Anglo-American model versus the “delay and treat” Franco-German
model [1]. Another EMS delivery system has attracted attention in the United Kingdom. According to
this, the role of primary health care is strengthened, thus, increasing the percentage of patients who
are treated in a pre-hospital community setting or at the scene of an incident [1]. These categorical
distinctions were accurate until the end of the 20th century [1]. Today, most EMS systems around the
world partially share features of all aforementioned models [1].

The Greek health system is cure-oriented. Anglo-American EMS principles are mainly applied in
Greece. Before 1985, the Greek Red Cross and the Samaritans were responsible for rendering healthcare
services, otherwise medical care was provided privately. The creation of the national healthcare system
(ESY, NHS) in 1983 constituted a milestone in establishing a Greek healthcare system [8].

In 1915, Greek EMS began with the creation of the first aid station, funded by “Sotir” (Saviour),
a non-profit organization [8]. From 1932 to 1988, the Samaritans founded several emergency stations
in Athens, Thessaloniki, and Patras and equipped them with some ambulances [8]. In 1965, primary
health care expanded into four major stations in Athens, Piraeus, Thessaloniki, and Patras, founded by
the Social Insurance Institute (IKA). These stations were equipped with four additional ambulances [8].
In 1987, the two previous providers of EMS in Greece, the Hellenic Red Cross and IKA, merged to
become the Hellenic EMS (EKAB) [8]. This process also established “166” as the national emergency
number. Since then, Greek EMS has been exclusively handled by EKAB, which is entirely funded by
the government [8].

2.2. Structure of Pre-Hospital EMS in Greece

Pre-hospital EMS is composed of different services ranging from healthcare positions attended by
active medical personnel to call centres (dispatch centres) attended by professionals that can determine
and handle urgency, to offer medical advice and to urgently dispatch a mobile medical unit [8].

2.2.1. EMS Dispatch System in Greece

Today, EMS is managed via 12 EKAB stations in the major Greek cities (Figure 1) [8]. Several
substations in smaller cities are controlled by a central station, so that a larger area can be supervised.
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Together this network covers 96.2% of the urban areas [8]. A local hospital coordinates and cooperates
with local healthcare stations. It plays a crucial role in supporting primary care and acts as a gateway
to more specialized care [8]. The EMS system supervises and provides advice to the EKAB stations [8].

Figure 1. National Centres for Emergency Care (EKAB stations) in Greece. There are 12 EKAB stations
in the major Greek cities: Athens, Thessaloniki, Patra, Iraklion (Crete), Larissa, Kavala, Ioannina,
Alexandroupolis, Lamia, Mytilini, Tripoli, Kozani. Adapted from: https://www.ekab.gr/chorotaxiki-
katanomi/ [9].

Accordingly, EKAB stations and substations have their medical staff administrators and call
centre [8]. Healthcare functions are traditionally carried out by physicians and emergency medical
technicians (EMTs) [8]. Further, each station has its ambulances and medical equipment [8]. The EKAB
possesses 740 basic life support ambulances, of which 502 are used by EKAB stations and 238 by
hospitals and primary healthcare stations. Moreover, it holds 174 Mobile Intensive Care Units (MICUs),
along with 25 motorcycles, 4 small vehicles for minor roads (smart, fast, saxos), three helicopters,
2 traffic coordination centres, and 2 vehicles modified for disaster recovery (Figure 2) [8].
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Figure 2. Types of EKAB ambulances. (A,B) Basic type of Ambulance; (C) Mobile Intensive Care Units;
(D) Motorcycle ambulances; (E) Small vehicles for minor roads; (F) Helicopters.

Two types of ambulances are staffed by emergency personnel and are used for emergency
transportations [8]. One type is the basic ambulance (Figure 2A,B) which has standard medical
equipment for primary airway management procedures and oxygen delivery such as bag-mask
ventilation, oxygen supplements, and a portable suction. Furthermore, it is equipped with an
automated external defibrillator (AED), first aid wound care supplies, intravenous access kits, and
immobilisation equipment. All ambulances are crewed by EMTs. This type of ambulance is the most
commonly used [8].

The second type consists of MICUs (Figure 2C). These ambulances are equipped with more
advanced equipment for skillful cardiopulmonary resuscitation, airway management, and adequate
oxygenation, such as ventilators, pulse oximeters, a non-invasive transcutaneous pacemaker, a cardiac
monitor, and defibrillators with (3-lead)-ECG-monitoring. MICUs are also fitted with intravenous
access equipment, various devices for immobilization, as well as fluid replacement therapies in cases
of hypovolemic shock and several drugs [8]. These units are mainly used in large cities like Athens
and Thessaloniki and are staffed by a sole paramedic and an anesthesiologist [8]. Due to the heavy
traffic conditions, these units can provide advanced life support much faster than an ambulance [8].
They initiate prehospital emergency care on the spot while waiting for the transport ambulance to
arrive, thus saving valuable time when treating trauma patients [8].

The MICUs in Thessaloniki are also equipped with non-invasive positive pressure ventilation
(Boussignac CPAP). They are certified to provide chest tube insertion and drainage as well as qualified
management of difficult airways demanding intubation. Similarly, they are staffed both by a physician
and EMTs [8].

Furthermore, in the five major cities (Athens, Thessaloniki, Patras, Larissa, and Iraklion),
motorcycle ambulances are either single- or double-crewed. Specifically, they carry a solo paramedic
(in Thessaloniki), or there is one physician with paramedic coverage (in Athens, Patras, Iraklion and
Ioannina), respectively, to achieve a rapid response in the provision of medical care (Figure 2D) [8].

EKAB is also a significant aeromedical transportation provider, being the owner of three
helicopters (Augusta A-109 Power) (Figure 2E) [8]. It has been recently estimated that approximately
500,000 patients are transported by EKAB per year. Furthermore, 2000 to 2500 medical flights were
conducted per year [8].

Emergency medical support (EKAB) is accessible throughout the country firstly by the universal
emergency phone number “112” as well as by the toll-free “166” (Figure 3) [8].
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Figure 3. Dispatch process flowchart for Greece. All EKAB stations have their dispatch centres. EKAB
is accessible throughout the country firstly by the European emergency phone number “112” as well as
by the toll-free, easy to remember “166”. The call goes to the regional dispatch centre. A telephone
dispatcher receives various calls and prioritises them according to importance or urgency. In large
cities, telephone dispatchers mobilize the appropriate number of nearest available mobile ambulances
or Mobile Intensive Care Units (MICUs) via radio communications and provide directions to arrive
at the scene of the incident. On the contrary, in small cities, the dispatcher telephones the nearest
ambulance station or else passes mobilization instructions to the radio operator if an ambulance is
already mobile. Adapted from: Page C et al. [10].

The dispatch centres consist of experienced operators (dispatchers) who triage phone calls;
a complete telephone and radio recording system; and a computer network for data throughput,
storage, and processing [10]. A properly implemented EMS telemedicine system is used for the
guidance of aeromedical transportation [8]. EKAB dispatcher control stations handle emergency
calls via telephone or radio communications [8,10]. The dispatchers receive calls from individuals,
pre-hospital or in-hospital healthcare facilities, and other emergency agencies such as police or fire
brigades [8]. They prioritize the urgency and decide where the case should be transferred. Besides,
there is direct communication between the transferring and receiving facilities [8]. All dispatch centres
are composed of physicians [8]. In case of a catastrophe, one of the major priorities of the dispatch
centre is to coordinate healthcare institutes with other rescue services, such as the military, the police,
and the firefighters [8]. Moreover, although the improvement of telemedicine systems has allowed
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wireless data transmission from moving vehicles, these technologies still are not widely used in Greek
EMS system [1].

Remarkably, emergency medicine is not yet a recognised specialty in Greece. However, a Greek
Society for Emergency Medicine was established in 2007 [8].

Furthermore, education and training centres were established in almost all EKAB stations in
1987 [8]. By 1989, all EMTs had received a 40 h training course [8]. In 1989, the Ministry of Health
introduced a basic EMT training program [8]. Since 1995, four EKAB education centres have been
founded in the biggest Greek cities (Athens, Thessaloniki, Patras, and Iraklion) and offered physicians
a one-year course, comprising 400 h of training, 75 h of classroom-based training, 25 h of workshops,
and 300 h of skills training. The training program is performed at EDs, Departments of Anesthesiology,
adult and Neonatal Intensive Care Units, Cardiac Intensive Care Units and in the MICUs [8]. Currently,
courses are organised into subjects that cover assessment of the critical illness and triage, airway
skills, basic and advanced life support (BLS, ALS), resuscitation and advanced trauma life support
(immobilization of injured bones and wound management) [8].

In 2000, a more advanced educational program was developed, establishing and developing
a professional body recognised by national law [8]. This free of charge, two-year program offers
extensive theoretical knowledge and practical experience through 1400 h of technical training, divided
into 800 h of theoretical training and 600 h of clinical practice in hospitals and ambulances [8].
Furthermore, these programs offer courses in anatomy, physiology, pharmacology, pathology,
ECG-monitoring, as well as training in methods of venous access, disaster management, established
guidelines, safe driving, the English language, communication systems, and technologies and
computer training [8]. Lastly, two semester-length training courses have been recently approved by
the National Organization for the Certification of Qualifications and Vocational Guidance (EOPPEP),
a national authority responsible for lifelong learning services [8]. After having completed each of
the aforementioned courses, recipients obtain the diploma of “Adequacy in Prehospital Emergency
Medicine” [8]. More anesthetists and fewer cardiologists were among the first physicians who were
employed by EKAB services and National Health System [8].

2.2.2. Primary Healthcare Services in Greece

The Greek NHS consists of 201 rural and 3 urban primary healthcare centres, 1478 positions in
rural medicine and many outpatient departments in 140 public hospitals [11]. Primary health centres
are composed of 1787 full-time salaried doctors (mainly general practitioners (GPs), specialists in
internal medicine, paediatricians and dentists) and approximately 2414 other health professionals,
most of them enjoying permanent tenure [11]. Thus, many small medical centres are often staffed by
medical doctors without a specialty [11]. Significantly, only recently, young and inexperienced doctors
have been gradually replaced by general practitioners, according to the national law 2519/97, which,
however, was passed in 1997 [11].

From 1994 to 2009, several reform proposals were aimed at encouraging patients’ freedom of
choice in health care, at introducing the family physician as the cornerstone of primary care system’s
structure, and unifying primary care services [11], but eventually none were implemented [11].

Consequently, the approaching obstacles faced by patients in rural areas forcing them to seek
quality healthcare services in urban areas, private practice, and EDs [11].

Furthermore, some of the main reasons for the high primary healthcare costs are, firstly, that most
GPs, although they work for the NHS, are also private practitioners, and, secondly, the repetition of
tests and prescriptions due to poor electronic medical record systems [11–13]. The latter is perhaps
the most critical factor demonstrating the ineffectiveness of the existing control mechanisms of health
insurance funds [11–13].
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2.3. In-Hospital EMS in Greece

An ED may be considered the benchmark, by which the quality of a healthcare system is
estimated [1]. EDs constitute the vital link between pre-hospital and in-hospital medical care that
provides professional care at any time [14].

The most basics components of a well-functioning control ED are the presence of triage, supported
by national clinical guidelines to help state EMS systems to standardise their patient care [1,5].
Overcrowding and misuse of EDs have established the need for development and introduction
of triage protocols throughout the whole EMS system, to achieve appropriate emergency care for
patients [14]. Although almost all European Members (24/27) record triage protocol compliance in
their hospital, only 19 countries claim that triage protocols are used by physicians [14–16]. Furthermore,
only 9/27 and 10/27 European Member States have approved guidelines standardised by national
standards or electronic recording, respectively [14–16].

In Greece, the majority of in-hospital EMS settings use triage systems to prioritise incoming
patients rapidly. The aforementioned systems are standardised at a national level. However,
the networks of clinical information are underdeveloped [16] and triage protocols are often not
used by physicians [14–16]. In most cases, patients presenting to an ED have typically first been
assessed by a nurse [15,16]. Hence, the nurse is allowed to assign the patient to a queueing
system [15,16]. The emergency cases in Greece are usually sorted into surgical or medical emergencies
and appropriately treated by specialists. Most of the subspecialties are forced to make disposition
decisions, based mainly on their expertise and intuition, unfortunately without the presence of
a standardized set of uniform codes and guidelines [14,15]. In life-threatening situations, anesthetists
are involved [14,15]. Usually, the anesthetists manage the in-hospital emergencies or act as part of
the resuscitation team [14,15]. In 2003, a law was promulgated governing the EDs’ development and
operation in public hospitals with more than 200 beds. In 2004, the Olympic Games emerged as an
important tool of EDs’ renewal [8].

3. Does Economic Recession Lead to Healthcare Crisis? What the Numbers Tell Us

According to the latest census by the Hellenic Statistical Authority (2011), Greece has a population
of 10,816,286 [17]. The Greek population is equivalent to 0.15% of the total world population [17].
78.7% of the population is urban (8,764,013 people in 2018) and they often have difficulties in accessing
healthcare services [17]. Greece is one of the countries hardest hit by the economic crisis that began in
2009, and which has forced millions into poverty [18,19]. According to estimates made by Eurostat in
2015, 35.7% of the population are at risk of poverty or social exclusion [18,19].

The economic recession had a particularly significant negative impact on the gross domestic
product (GDP) in Greece, as well as on annual healthcare spending growth. The country’s GDP fell
from 236 billion € in 2008 to 184 billion € in 2016, a value loss of 22% [18].

Before the crisis, total health expenditure was estimated at 8.6% of GDP in 2003. It rose further
in 2009 reaching 9.9%, of which 5.3% and 4.5% was of public and private origin, respectively [19].
Notably, total health expenditure as a percentage of GDP was in line with the European average,
but has decreased substantially since the crisis started [18]. The mean per capita expenditure on health
services in Greece was about threefold lower than the mean amount for European Union (EU) (€26.2 vs.
€75.8) in 2009 [18] and dropped further by 13% in the coming years (€23.1 in 2012). Additionally,
the mean per capita healthcare expenditure suffered a decline from €2977 in 2009 to €1663 in 2015 with
an overall decrease of 6.6% since 2009 [13,19,20].

For Greece, this drop signaled a fall in health spending [18]. According to Eurostat, the Greek
healthcare system was allocated €8.5 billion in 2016, or 4.9% of GDP [21].

Total (outpatient) pharmaceutical expenditure has been estimated to have decreased by 32%
(€2.1 billion), but this was to the benefit of the Social Health Insurance funds which are the main
funders of these expenditures [19]. The largest reduction was in public pharmaceutical expenditure
(and other non-medical durables), at 43.2%—from €5.2 billion (roughly 2.25% of GDP) in 2009 to
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€2.95 billion (or 1.53% of GDP) in 2012 [19]. According to the terms laid down by the Memorandum
of Understanding (MoUs) that designate the country’s fiscal policies and which was signed in 2009
by the Greek governments, the International Monetary Fund (IMF), the European Central Bank
(ECB), and the European Commission (EC), pharmaceutical expenditure should not have exceeded
€2.44 billion in 2013 and €2 billion in 2014 [20]. If these thresholds were exceeded, clawbacks from
the pharmaceutical companies would be used to balance the budget [20]. Moreover, out-of-pocket
pharmaceutical expenditure increased as a percentage of total health expenditure—from 27.6% in 2009
to 28.8% in 2012 [19,22].

It is also accepted that the frequency with which patients access emergency care is usually more
strongly associated with a country’s burden of diseases than its gross national income [5]. In fact,
the economic recession has negatively affected the health status of the population in Greece [6,18].
The leading causes of death in the country are cardiovascular diseases, malignancies, and external
causes of injury (accidents) and poisoning (suicides and homicides), which are responsible for 72% of all
deaths across the world, in 2015 [23]. Moreover, premature mortality rates, mainly from cardiovascular
diseases, are higher in Greece than the European average [23]. Likewise, age-standardised mortality
from all causes is higher in Greece than in other European countries, which can be explained by the
excess mortality from diseases of the circulatory and respiratory system [23]. Moreover, the numbers
of infant and maternal deaths, and suicides and homicides (for males only) have also increased [23].

4. Impact of the Economic Recession on EMS Function

4.1. Impact of the Economic Recession on Pre-Hospital EMS System

Though Greece’s economic recession may be stealing the limelight, the National Health Service
as well EMS has been majorly affected by austerity [24]. The major problems that emergency service
providers face today are the following: unbalanced distribution of primary healthcare centres according
to population densities, inadequate training of primary healthcare staff, inefficient communication and
transfer protocols, understaffing of ambulance services and unpaid overtime, and unrepaired vehicles
due to budget problems [24]. There are reports documenting that some of Athens’s ambulances have
many hundreds of thousands kilometers on the clock, and many are temporally out of use as a result
of a lack of spare parts. It has also been reported that, at night, only a few vehicles cover the needs
of a high-density population of more than 4 million. The problem of inadequate ambulance services
becomes more evident in some islands and remote rural areas (mountain villages). In these cases,
private ambulances, EKAV helicopters, and taxis may be legitimate alternatives, depending on the
severity and urgency of the disease [8]. Since the beginning of the economic recession, spending on
health care has been deeply cut, taxes have been hiked, and pensions have been in a steady decline.
The shortages of critical medical supplies reveal the true extent of the crisis [24,25]. In particular,
healthcare expenditure fell by 25% since 2009, thus leading to significant healthcare equipment
deficits [6,25]. A Greek study conducted at the beginning of economic recession revealed the scarcity of
crucial items of equipment such as spirometers in rural primary care [12,24,25]. Specifically, only 4.6%
of rural doctors had spirometers that were considered adequate for clinical use [12,24,25]. Furthermore,
during the last decade, state-funded pensions have suffered significant reductions; wages have been
lowered by 20% and higher co-payments—up to 25% of a drug’s purchase price—have led to patients
struggling to pay for medications [6,11,13]. Crucially, treatment non-adherence has been associated
with more exacerbations and hospitalisations annually. Hence, the burden of many chronic diseases
seems to be affected by an economic recession [6].

Primary health care suffers from many weaknesses, including unmet health needs in parallel
with unnecessary overuse of curative treatments and diagnostic services. Overall, according to
Filippidis et al., the prevalence of unmet need for health care has significantly increased from 10.0% in
2010 to 21.9% in 2015 [22]. Moreover, some ethics-related issues come to the surface. Data support the
contention that primary care doctors do not declare all private practice [11]. Interestingly, it has been
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documented that the private primary care sector in Greece absorbs more than 65% of total private
health expenditure and private diagnostic centres generate substantial earnings [11].

According to a study by Karakolias et al., nowadays, most doctors consider that their salary
is unfairly low and that were paid less than private sector counterparts [26]. Younger respondents
highlighted the fact that current low salaries favour dual employment and claiming informal fees from
patients [26]. Older respondents underlined the negative impact of low wages on productivity and
quality of services [26]. Greek primary care doctors are dissatisfied with the current remuneration
scheme [26]. Consequently, many doctors have left Greece since 2010, ending up in countries,
where Europe’s economic turmoil has had less impact.

4.2. Impact of the Economic Recession on In-Hospital EMS System

4.2.1. Overcrowding

EDs offer whole-day, free of charge, preventive, curative services responsive to emergencies
as well as rehabilitation services—mainly to urban and semi-urban populations [27]. On the other
hand, in primary care facilities, uninsured patients have to pay their medical bills for most care visits.
The only exception to this rule is an expat employed in Greece, with a social security card (known as
an AMKA), who pays for public health insurance. In 2016, the Greek government extended health
coverage to uninsured people who are registered as unemployed as well as to refugees. Specifically,
those who have less than 2400 euro per year of earned income are entitled to free health care, with the
threshold rising according to the number of children in families.

In the years of crisis there has been a shift from the private to the public healthcare sector, as shown
by an increase of 24% in the number of admissions to public hospitals from the very beginning of
the crisis (from 2009 to 2010), that continued to rise in the first half of 2011 by 8% [11]. Conversely,
it has also been documented that there was a decrease in admissions to private hospitals in the period
2009–2010 [10]. Out-of-pocket payments are high in care provided by the private sector. The reductions
in health budgets—imposed after 2009—were accompanied by increases in the numbers of persons
unable to access health care, particularly and vulnerable groups [28].

During the past few decades, a continuous rise in the rate of ED visits has been observed
globally [14]. Emergency room (ER) crowding has become a widespread problem worldwide [29].
Crowding is defined as a situation in which the identified need for emergency services exceeds
available resources for patient care in the ED, hospital, or both [29]. This increase is exacerbated
by a hospital’s organisational problems, for instance, shortages of staff, laboratory, and admission
delays. Accordingly, an ED becomes overcrowded, with inevitable consequences [14,27,30]. However,
the extent of the workload currently has not been thoroughly evaluated in Greece, as patient data are
not regularly recorded.

It has been reported that EDs accepted more than 5,000,000 patients per year [30]. This corresponds
to the 40% of the total of patients who visit public hospitals. The body of aggregated literature
strongly argues that ED overcrowding is associated with potentially poorer clinical outcomes,
including mortality [29]. A primary factor that may cause crowding in Greek EDs is the inadequate
staffing [23]. The Greek EMS system is characterised by a low density of nurses as well as high
hospitalisation rates [23]. However, it is striking that Greece has one of the highest number of physicians
(6.17 physicians per 1000 people, in 2013) in the world [23]. This number has increased after the crisis
began, as in 2004 the figure was only 4.38 per 1000 people [11]. Although the density of physicians
is one of the highest in Europe, high unemployment rates forced many doctors to seek work abroad.
Without a doubt, the stress of this unsupportive work environment leads doctors to emotional burnout
and depression [24].

At the begging of the economic recession, 48 hospital beds per 10,000 people were recorded [23].
This rate was higher than in other advanced countries such as the United Kingdom (39 beds), Italy
(39 beds) and Spain (34 beds) [22,23]. Notably, to serve unexpected inpatient care, Greek public
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hospitals present a 14% excess bed capacity [31]. In 2011, the Ministry for Health and Social Solidarity
announced its intention to reduce public hospitals and the proportion of beds available for general
purposes in the country [8]. Hence, the number of public facilities and hospital beds has been declining
over the last years, from 140 hospitals with 36,400 beds to 83 hospitals with 33,000 beds [8]. Taking into
consideration that hospital bed shortages are factors that affect crowding, the future may be much
worse than the past over time. In short, cutting the health workforce’s salaries, limiting recruitment
of health personnel, and reducing procurement of medical supplies constitute a triple threat to the
population’s health and well-being [24].

The ageing of the population as well as the upcoming economic and social implications of the
aging process, raise concerns in all western countries, as they seem to have a considerable effect on
healthcare systems leading to overcrowding. In Greece, the population aged over 65 will exceed
3.5 million in 2060, compared to 2.1 million in 2008 [23]. In other words, an impressive increase of 68%
in the ageing population is expected, alongside with a 10% and 18% decrease in the young, aged 1–14,
and productive people, aged 15–64, respectively [23].

4.2.2. Effects of the Economic Recession on Cardiovascular Disease

With all Greece’s problems, raising taxes and cutting government spending has led to a sharp
economic slowdown and higher unemployment. The unemployment rate in Greece the highest among
the European countries, reaching 27% in 2014, and fell to 23.5% in 2016 [17].

Harm in coronary health cannot be ruled out during an economic recession and cardiovascular
disease may be partly attributable to the consequences of unemployment. Remarkably, it has been
reported that death rates by diseases of the circulatory system declined more slowly after the onset of
the crisis than before [32]. Besides, coronary artery diseases are the most common cause of high death
rates in emergency or home cases, since still two-thirds of all patients die before reaching the ED [33].
This impression is based on studies more than a decade old which found that among patient older than
55 years who died from cardiac arrest, 91% did so outside hospital [33]. In fact, when thrombolysis is
required, survival is related to the “call to needle” time, which should be less than 60 min [33].

Likewise, the incidence of stroke in Greece is among the highest in the western world, with a very
low proportion of surviving patients [34]. Stroke deaths in Greece reached 20,662 or 21.86% of total
deaths [35]. These data rank Greece as 101th (highest mortality per capita) globally. Stroke mortality is
as high as 130 per 100,000 in the general population [34,35]. According to data from the ViewCronos
database, mortality for stroke in Greece is 50% higher than the mean mortality rates of the EU [34,35].
There are 3 different types of settings where a patient with stroke can be admitted to a Greek state
hospital [34,35]. These include a medical ward (MW), a neurology ward (NW), and a specialised
stroke bay (SB). The SB is a designated area for stroke care attached to an NW [34,35]. Nonetheless,
currently, Greece has only 2 designated SBs, one in the capital of Athens and another in the co-capital,
Thessaloniki [34,35]. The staffing ratio is approximately 8 to 10 patients to each nurse on all of the
MWs and NWs, and the ratio is 6:1 on the SB unit [33,34]. The long-standing economic recession in
Greece has resulted in “skeleton staff” throughout public hospitals where new job opportunities are
scarce [34,35]. Additionally, there are no graduate stroke programs [34,35]. Greek nurses in general,
and those working in stroke care individually are in need of greater educational support because
stroke is not viewed as a high priority by healthcare policy makers [34,35]. Gioldasis et al., estimated
that the in-hospital cost of stroke is characteristically dependant on the type of stroke [36]. The average
cost of an ischaemic stroke calculated to be $3908 [36]. Patients with intracerebral hemorrhage incurred
the highest costs of care, at roughly $5583 on average [35]. In contrast, patients with a lacunar stroke
were the least costly, at approximately $2423 on average [36]. The cost of treatment has been reported
to account for approximately 10% of bed-day expenses [36].
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4.2.3. Effects of the Economic Recession on the Prevalence of Accidents

Greece has the third highest rate of death due to car accidents. 77.4% of the 2500 fatal injuries due
to car crashes happen far away from any healthcare institution, thus resulting in longer response times.
Notably, the 66% of injured patients die during the first 24 h [37]. It has been recognized that Greece
has the highest number of deaths from single vehicle road collisions in the EU [23]. This is a sobering
thought, given that road accidents of this type accounted for 42% of road fatalities. However, some
results also supported the idea that an economic recession led to a healthier lifestyle [6,32]. Laliotis et al.,
documented that deaths from vehicular accidents declined faster after the onset of the crisis, especially
among men between the ages of 20 and 34 [32]. The continually increasing costs of fuel, taxation in
combination with the rising costs of vehicle insurances, services, and toll fees forced many drivers to
shift to cheaper means of transportation [38,39]. The recorded alcohol consumption per capita for the
adult population in Greece decreased over the last three decades to a record low of 7.9 L per capita
in 2010 [23].

Moreover, according to Pouliakas and Theodosiou, there seems to be a correlation between
occupational accidents with factors such as low educational level, long hours at work, low family
income, long-lasting unemployment, monotony, employees’ lack of satisfaction, and non-creative work
in general [37]. In periods of prolonged economic downturn and weak financial performance, there
is an increase in the frequency of occupational injuries [37]. The causes are found in the increased
workload, pressing working conditions, employment insecurity, reduced investment for the decrease
and elimination of occupational hazards, work-related stress, increased average age of employees,
as well as the increased participation of migrants in the final product [37].

Furthermore, the incidence of fractures due to interpersonal violence increased during the period
of the severe economic [39]. Moreover, a significant concern is the lack of appropriate equipment
for surgical innervations, resulting in problematic curative healthcare services [29]. Consequently,
the crisis directed surgical patients to the public healthcare sector only in cases of severe diseases [29].

5. The Refugee Crisis Challenges Greek EMS System

The unprecedented flow of migrants arriving in Europe over the last three years has caused
major health consequences. Specifically, in June 2015, 124,000 migrants and refugees had arrived in
Greece. This represents a 750% increase compared to 2014 [40]. The Greek Government on 1st March
2016 was forced to request emergency funds from the EU to provide shelter for the unexpected wave
of refugees. The amount needed has been estimated at 480 million euros [39]. Additionally, it has
been argued that more than 60,000 asylum seekers were trapped in Greece due to closed European
borders [40]. Therefore, it is essential the country identifies practical long-term solutions to hosting
approximately 40,000–60,000 refugees [41]. Overall, the dramatic increase in the number of asylum
seekers and migrants entering the country resulted in major political, economic, social, and health
dimensions [40,41]. Specifically, this influx created significant challenges for all national healthcare
systems across Europe, and consequently in Greece [40,41].

In fact, hospitals are struggling to respond to the needs and demands of both local people and
migrants, mainly due to a lack of resources as previously mentioned [40,41]. Whilst they theoretically
have access to the treatment in public hospitals, in reality, access is difficult due to a general lack of
medical and human resources [40,41]. Moreover, lack of precise mechanisms for coordination creates
significant difficulties in the implementation of national health policy. Despite the fact that the Greek
Social Security System is thought to cover unemployed or uninsured people it seems extremely difficult
to cover any additional care expenses burden amid economic crisis [40,41]. This means that the vast
majority of immigrants will seek medical help in the public sector only in emergency settings and
for advanced illness [40,41]. To address these needs, healthcare providers should also be trained in
applying integrated and culturally competent health care [40,41].
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6. Conclusions and Future Directions

The Greek EMS system has been profoundly affected by the economic recession. As per capita
health spending growth has slowed significantly since 2009, all major health spending categories have
been affected to varying degrees. The primary healthcare network is characterised by inconsistency in
the availability, accessibility, and quality of primary healthcare services between urban and rural areas.
Reductions in health expenditure have led to inadequate health promotion services. Furthermore,
the multi-factorial problem of in-hospital EMS overcrowding has rapidly deteriorated and resulted
in severe safety issues for patients. There is also evidence that the economic crisis has substantially
affected chronic patients’ access to healthcare services, jeopardising patients’ well-being. The current
economic framework poses additional threats to the healthcare system and its sustainability.

Future Directions

Nevertheless, it is generally accepted that there are no “quick fixes”. Innovative operational and
workforce models of care within EDs constitute a real solution. Urgent needs include the expansion
of the primary medical network and outpatient departments, the development of the independent
specialization or specialty of emergency medicine—highly trained physicians who will reduce the ED’s
workload—and the adoption of a triage scale in all hospitals. The quality and efficiency of primary care
could be empowered by introducing quality indicators, as well as the distribution of practice guidelines
and clinical protocols for the most common diseases and health problems. Furthermore, development
of an electronic file for recording patient data would automate EMS processes. Continuing medical
education (CME) as a useful method of assessment is a valuable tool to improve guideline adherence
and implementation in many diseases. Quality assessment and management systems should also be
developed to monitor the changes. Effective enforcement of the aforementioned concerns is expected
to have a favourable effect on the Greek primary healthcare system, and such proposals may be a first
attempt to improve the current EMS system.
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Abstract: Objectives: Asylum seekers in Germany represent a highly vulnerable group from a
health perspective. Furthermore, their access to healthcare is restricted. While the introduction of
the Electronic Health Insurance Card (EHIC) for asylum seekers instead of healthcare-vouchers is
discussed controversially using politico-economic reasons, there is hardly any empirical evidence
regarding its actual impact on the use of medical services. The aim of the study is to examine this
impact on the use of medical services by asylum seekers as measured by their consultation rate of
ambulant physicians (CR). Study Design: For this purpose, a standardized survey was conducted
with 260 asylum seekers in different municipalities, some of which have introduced the EHIC for
asylum seekers, while others have not. Methods: The period prevalence was compared between
the groups “with EHIC” and “without EHIC” using a two-sided t-test. Multivariate analysis was
done using a linear OLS regression model. Results: Asylum seekers in possession of the EHIC are
significantly more likely to seek ambulant medical care than those receiving healthcare-vouchers.
Conclusions: The results of this study suggest that having to ask for healthcare-vouchers at the social
security office could be a relevant barrier for asylum seekers.

Keywords: public health; asylum seeker; Electronic Health Insurance Card; refugee; Germany

1. Introduction

Worldwide there are 65.3 million people fleeing from war, violence and persecution [1]. In 2015
and 2016, a total of 1,222,194 refugees submitted a request for asylum in Germany. The German
Federal Office for Migration and Refugees made 978,459 decisions about applications. The average
operation time was 5.4 months [2,3]. A total of 21.21% of the asylum seekers were allocated to North
Rhine-Westphalia in 2016 [4].

Overall, there is a complex relationship between flight and health, wherein there are many
mutually influential factors [5]. While morbidity and mortality of migrants, which are similar to those
of the majority population, are discussed as “healthy migrant effects”, there are some peculiarities
among asylum seekers [6]. Among other things, there are increased rates of infectious diseases such as
tuberculosis, HIV or hepatitis, scabies or measles [7–9].

Of particular relevance is the occurrence of mental illnesses and psychosocial stress. First, both the
flight itself and its causes are linked to mental stress and disturbance patterns that may include risk
factors, and secondly, they are particularly difficult to detect in this population [10–12]. Refugees were
often exposed to traumatic experiences such as violence and loss of relatives [13]. During flight and in
refugee camps, the risk factors accumulate and are reinforced by constant stress such as malnutrition
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and sleep deprivation [14]. Over the post-migration phase, refugees are burdened with additional
challenges, including loss of social status, discrimination, language barriers, and a foreign culture [15].
Especially frequent is the occurrence of trauma sequelae such as post-traumatic stress disorders
(PTSD), and depressions or anxiety disorders [10]. Accurate data on the prevalence of these vary
widely, including rates of 5% for post-traumatic stress disorders up to 40% with evidence for psychiatric
comorbidity [16,17].

At the same time, preventive and early detection examinations of asylum seekers and their
children are less frequently used in Germany, while multifaceted barriers to access to healthcare are
described [18].

Asylum seekers and those with a permit of residence, according to §§ 23 to 25 of the Residence
Act, receive benefits according to the Asylum Seekers’ Benefits Act (“Asylbewerberleistungsgesetz”,
AsylbLG) [19]. Their access to healthcare is restricted as compared to the majority population.
Healthcare benefits for asylum seekers are based on §§ 4 and 6, which state that there is only acute and
emergency care, treatment of pain, pregnancy- and birth care plus “necessary preventive measure” to
grant [7]. Asylum seekers have to visit their social security office in order to obtain a healthcare-voucher
which can be used to visit a doctor. Social security offices have been criticized for a lack of sufficient
medical competence to decide about the need for medical treatment of a highly vulnerable group [20].

While an increase of visits to the doctor would lead to higher expenditures in the short run,
it can also be viewed as one preventive part of health-related behavior regarding this population [21].
For this reason, it could lead to a decrease of expenditures in the long run, because chronification of
diseases might be avoided.

At the end of 15 months, asylum seekers are granted benefits according to the twelfth Social
Security Code. The § 2 AsylbLG was changed in 2014, so that asylum seekers now have to wait
15 months instead of 48 months in order to receive an Electronic Health Insurance Card (EHIC) which
allows them to visit a doctor without being forced to show a healthcare-voucher [19].

Since 2015, each federal state of Germany can decide whether to hand out the EHIC to asylum
seekers, right from the beginning of their stay. Therefore, they have to reach a framework agreement
in negotiations with the states’ associations of health insurers [22].

By the end of 2017, except for Bavaria and Saxony, the German federal states have either decided
for the introduction of the EHIC for asylum seekers or are currently in consultations. In North
Rhine-Westphalia the municipalities are free to decide whether to introduce the EHIC for asylum
seekers or not. Initially 16 municipalities including Bochum have introduced it by January 2016.
The close-by cities Herne and Datteln still have not established it. This enables the comparison used in
the study at hand.

North Rhine-Westphalia has to pay the health insurers a fixed rate of 8% a month per asylum
seeker for the new incurred administration costs with 10 Euro being the minimum fee in any
case. In return the health insurer has to inform the asylum seekers about the usage of the EHIC.
Supporters argue that administration costs will decrease due to the disappearance of the obligation to
decide about applications for healthcare-vouchers by asylum seekers at social security offices [23].

The number of benefits is still guided by §§ 4 and 6 AsylbLG. The criterion of deferability is
not examined anymore, so that the treatment is now primarily indicated by the treating physicians,
rather than employees of the social office. Instead, preventive cures, dentures, domestic aid, artificial
insemination and sterilization, chronic disease management programs, selective tariffs as well as
benefits abroad are explicitly excluded [24].

Critics argue that there is another incentive for migrating to Germany [25]. Further, an unregulated
increase of healthcare costs is expected as a consequence of the fact that there is no incentive for the
health insurers to reject benefits due to their own financial interest. Otherwise there is an incentive for
healthcare providers to bill additional benefits when they already reached their Volume of Standard
Benefits (Regelleistungsvolumen). Thus, the regular treatment of asylum seekers is not liable to budget
restrictions [23].
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Apart from that, the benefits are billed according to Uniform Assessment Standard (Einheitlicher
Bewertungsmaßstab) instead of Medical Fee Schedule (Gebührenordnung für Ärzte). This means that
the treatment of asylum seekers is controlled by Statutory Health Insurance and not viewed as a
quasi-private service any longer [20].

As it is unknown in which direction an increase of the frequency of visits to the doctor by asylum
seekers given the EHIC compared to a system of healthcare-vouchers affects overall healthcare costs,
the study at hand aims to examine whether the mentioned increase is to be expected at all.

2. Study-Design & Methods

Due to a lack of available public data at this stage, asylum seekers themselves were asked in order
to examine whether there is a difference in terms of ambulant visits to the doctor between asylum
seekers with and without regular access to the German healthcare system. Null hypothesis states that
there is no difference.

The study at hand used an ex-post-facto design via surveying 260 asylum seekers in the three
municipalities Bochum, Datteln and Herne in North Rhine Westphalia, Germany. These were chosen
due to Bochum being one of the municipalities which have introduced the EHIC for asylum seekers
as soon as possible. Existing cooperation with Datteln and Herne simplified the access to the field
in close-by municipalities. Ex-ante, it had been calculated that a minimum sample size of 210 cases
would be sufficient to detect a medium effect size (d = 0.5), given a two-sided rejection region with
a significance level of α = 0.05 and a statistical power of 95% if the two analyzed groups (with and
without EHIC) are equally large [26]. The interviews were conducted in October 2016 and October 2017
using a standardized questionnaire in German, English, French, Arabic and Farsi with the support of
interpreters. The survey was conducted on the respondents’ voluntary basis. All participants provided
informed consent. They were approached by social workers, students or interpreters under supervision
of the researchers. The questionnaire was processed independently and anonymously. In individual
cases, comprehension questions were answered. At the time of the survey, the respondents lived
in fourteen different community camps or urban facilities different from the reception centers of
North Rhine-Westphalia.

Here, the count of visits to the doctor was inquired. Alongside the length of the stay in Germany
up to the point of the survey, the period in which the respondents had been in possession of the
EHIC was also asked for. Thus, the period prevalence can be determined for different doctor contacts,
so that the monthly consultation rate of ambulant physicians (CR) acts as the main outcome. A total of
93 asylum seekers, who had used both healthcare-vouchers and the EHIC in order to see a physician,
were treated as different cases who were in each system for a certain amount of time. Consequently,
they have been taken into account in both groups. The CR was compared between the groups
“with EHIC” and “without EHIC” by using a two-sided t-test with Welch-approximation due to the
possibility of different variances [27]. It was assumed that the difference in population follows a
t-distribution. Intraindividual differences were tested for within the group of 93 asylum seekers who
had used both healthcare-vouchers and the EHIC over time. If only the count of healthcare-vouchers
was remembered, the average count of visits to the doctor per healthcare-voucher was inputted.

Various other variables may represent a confounder in the comprehension of the physician
contacts. So therefore, the presence of chronic diseases—whereby the most common chronic diseases
are covered [28]—in the community, the months in Germany at the time of the survey, German language
skills, age, sex, education and currently being on medication along with the date of the survey,
country of origin and visits to the hospital or volunteering doctors were all factors especially considered
and included as potential disturbers. In addition, the respondents rated their language skills by
themselves using a scale from one (“very bad”) to five (“very good”). Education was measured as an
ordinally scaled variable, ranging from one for no educational degree to five for a university degree.
The date of the survey was also taken into account.
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Those of the variables that show a Pearson correlation coefficient greater than 0.1 either with
the count of visits to the doctor or with the ownership of the EHIC were controlled for using a linear
OLS-regression model.

Goodness of fit was assessed by the adjusted coefficient of determination. Multicollinearity was
tested for using variation inflation factors (VIF) assuming that those with values smaller than four were
without problems [29]. Residual analysis was done by testing the assumptions of normal distribution
and homoscedasticity using Shapiro–Wilk- and Breusch–Pagan-test. It was assumed that the residuals
follow a normal distribution with constant variance [30].

Ex-ante, three observations were omitted completely for several values being either unrealistic or
inconsistent. Item nonresponse was handled by mean imputation. Asylum seekers who used both
healthcare-vouchers and the EHIC in order to see a physician were treated in the calculation of the
period prevalence as different cases who were in each system for a certain amount of time.

3. Results

In total, 260 asylum seekers were interviewed in this study. A total of 137 of these persons were
in possession of the EHIC. A total of 216 of the respondents were at least temporarily provided
with healthcare-vouchers. Thus, 93 asylum seekers had been able to collect experiences with
healthcare-vouchers as well as with the EHIC, because during their stay they first had been treated
with healthcare-vouchers and after some time they received the EHIC.

The observation period of the group “with EHIC” thus consists of 2602.86 months. In contrast,
the group without EHIC” shows an observation period of 2453.76 months.

The respondents were 31.12 years old on average with a range of 18 to 66 years if asylum seekers
who had used both healthcare-vouchers and the EHIC are treated as different cases (pre and post
EHIC). At 80%, the majority of them was male. With a total of 54%, Syria, Iraq and Afghanistan were
the most frequently mentioned countries of origin. A total of 17% said they received a college degree,
5% vocational training and 25% the general qualification for university entrance. A total of 37% had
not graduated from school. Further characteristics can be found in Table 1.

Table 1. Description of the main characteristics of the analyzed sample (n = 353; rounded percentages).

Characteristic Percentage

Age in years (mean ± SD) 31.12 ± 9.49

Sex
Male 80%

Country of origin
Syria 30%
Iraq 14%

Afghanistan 10%
Iran 7%

Albania 1%
Eritrea 5%

Pakistan 2%
Serbia 1%
Other 30%

Family status
Single 56%

Married 39%
Divorced 3%
Widowed 2%
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Table 1. Cont.

Characteristic Percentage

Education
College degree 17%

General qualification for university entrance 25%
Vocational training 5%

Other 16%
No educational degree 37%

Children
None 60%

One child 9%
Two children 12%

More than two children 19%

Municipality
Bochum 72%
Datteln 23%
Herne 5%

Point of the Survey
2016 39%
2017 61%

Months in Germany (mean ± SD) 14.32 ± 10.54

German language skills
1—very bad 18%

2—bad 23%
3—average 33%

4—good 21%
5—very good 4%

Currently on medication
Yes 23%

Missing information 4%

Chronic Disease
Yes 60%

Missing information 1%

Diseases
Heart disease 5%

Psychiatric disorder 17%
Joint disease 7%

Diabetes 4%
Back pain 12%

Cancer 1%
Thyroid disease 3%

Other 20%

Electronic Health Insurance Card (EHIC)
Yes 57%

Consultation rate of ambulant physicians
(CR; visits to the doctor per month) (mean + SD) 0.32 ± 0.49

Contacts to further physicians
Hospital 35%

Volunteers (e.g., in camp) 9%

The mean CR was 0.32 ± 0.49 doctor contacts per month over all groups. As seen in Figure 1
owners of the EHIC showed a mean of 0.49 ± 0.65, while the mean of those who had to ask for
healthcare-vouchers was 0.21 ± 0.39. The t-distributed mean difference of 0.28 is significant at p < 0.01.
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The 95% confidence interval includes mean differences between 0.14 and 0.41. The Pearson correlation
coefficient was 0.25.

Within the group of asylum seekers who had used both the EHIC and healthcare-vouchers (n = 93),
it was found that after receiving the EHIC, there was also a significant intra-individual increase of the
CR (Δ = 0.27, p < 0.01).

Figure 1. Consultation rate of ambulant physicians per month among a sample of asylum seekers in
Germany stratified for ownership of the Electronic Health Insurance Card (EHIC) (with EHIC: n = 137,
without EHIC: n = 216).

Several chronic diseases, age, sex as well as the respondent’s level of education and country of
origin as well as contacts to hospital and volunteering physicians showed a correlation smaller than
0.1 with the count of visits to the doctor and the ownership of the EHIC. They were omitted in the
linear regression model.

A total of 71.95% were asked in Bochum, 23.23% in Datteln and 4.82% in Herne. The highest
correlation (r = 0.29) was found between Bochum and the EHIC. At the same time, the CR was not
affected by the municipality following correlations each smaller than 0.1.

Being on medication was positively associated with the CR (r = 0.25), whereas it was not associated
with the ownership of the EHIC. At the time of the interview, 23.23% of the respondents were on
medication, 73.94% were not; 0.04% did not answer the question. A total of 4.53% suffered from
heart or other cardiovascular diseases. Cardiovascular diseases were correlated with the CR (r = 0.21),
but not with the EHIC. The outcome´s correlation with cardiovascular diseases was outperformed
by its correlation with psychiatric disorders (r = 0.24), from which 17% were suffering. A weaker
association was discovered between the CR and joint diseases, from which 6.52% were suffering
(r = 0.12).

Months being in Germany up to the point of survey correlated with the ownership of the EHIC
(r = 0.35), but not with the CR. German language skills were slightly correlated with the ownership
of the EHIC (r = 0.11) and were thus entered into the regression model. The date of the survey was
slightly correlated with the count of visits to the doctor (r = 0.12). A total of 39.09% of the respondents
were asked in October 2016, and 60.91% in October 2017.
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A linear regression of the CR, the results of which can be found in Table 2, was done on the
aforementioned predictors with correlations greater than 0.1. A proportion of 0.21 of the variance of the
CR can be explained by the variance of the predicting variables. The adjusted R-Squared equals 0.19.
The impact of the EHIC, psychiatric disorders and belonging to the municipality of Herne was positive
and highly significant (p < 0.01). Ownership of the EHIC directly increased the CR by approximately
0.31 doctor contacts per month. The value of this regression coefficient exceeded the mean difference,
which suggests that there is a mild suppression of the relationship of interest by the controlled for
confounders. The positive effects of medication and cardiovascular diseases as well as the negative
effect of being asked in 2017 were still significant on the 5% level.

The VIF ranged from 1.22 to 1.78, indicating that there was no severe multicollinearity.
The Shapiro–Wilk-test signals that null hypothesis of normal distribution of residuals is to be rejected
(p < 0.01). Moreover, the Breusch–Pagan-test suggests that there is heteroscedasticity (p < 0.01).
Eliminating 25 cases with values of Cook greater than 4/n did not lead to the Breusch–Pagan
null hypothesis being tenable [29]. These limitations of the statistical analysis must be taken into
consideration regarding the interpretation of the results.

Table 2. Factors associated with the consultation rate of ambulant physicians per month among a
sample of asylum seekers in Germany (with EHIC: n = 137, without EHIC: n = 216).

Characteristic Coefficient (Standard Error) P-Value

Health system related variables
Electronic Health Insurance Card (yes vs. no) 0.31 (0.06) 0.00

Medication (yes vs. no) 0.14 (0.06) 0.02

Language skills
German (per increase on a scale from 1 to 5) 0.02 (0.02) 0.50

Diseases
Heart disease (yes vs. no) 0.25 (0.13) 0.05

Psychiatric disorders (yes vs. no) 0.30 (0.07) 0.00
Joint disease (yes vs. no) −0.03 (0.11) 0.81

Municipality
Datteln (yes vs. no, compared to Bochum) 0.10 (0.07) 0.18
Herne (yes vs. no, compared to Bochum) 0.45 (0.12) 0.00

Time variables
Point of the survey (2017, compared to 2016) −0.16 (0.06) 0.01
Months in Germany (per additional month) 0.00 (0.00) 0.25

All in all, the availability of the EHIC presented itself as an independent predictor of the use of
outpatient healthcare, because the CR was significantly lower in the group of patients “without EHIC”
than in the group “with EHIC”.

4. Discussion

Those asylum seekers in Germany who were in possession of the EHIC due to living in Bochum
or after 15 months of residence, visited their ambulant doctors significantly more often, as compared
to the rest of the asylum seekers who had to ask the social security office for healthcare-vouchers.

Controlling for third variables indicates that the impact of the EHIC exists independent of the
presence of chronic diseases, the municipality, months being in Germany up to the point of the survey,
German language skills, age, sex, level of education, currently being on medication, the date of the
survey, country of origin and visits to the hospital or voluntary doctors.

The study at hand is to be credited for its confirmation of the hypothesis that the introduction of
the EHIC for asylum seekers nearly from the beginning of their residence does increase their monthly
CR of ambulant physicians.
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Nevertheless, the resulted sample of EHIC owning asylum seekers matches the Germans’ CR
on average when the structure of age and sex is taken into consideration. The average German sees
his/her ambulant doctors 9.2 times per year. Women visit their doctors 1.5 times per year more often
on average than men. The relevant age group from 30 up to and including 39 shows a frequency of 7.7.
If only men in this age group are viewed, their value is 5.7 which is equivalent to 0.48 visits per month,
which does not significantly differ from the asylum seekers with EHIC [31].

Therefore, the results for unrestricted access are in line with previous research regarding the
majority population, indicating that there is no significant difference between asylum seekers and
the age-corrected autochthonous population in Germany in terms of visits to the doctor. In spite of
that, it could be shown that the non-possession of the EHIC leads to a significantly lower use of the
healthcare system among asylum seekers. Consequently, healthcare-vouchers can be viewed as a major
obstacle in the medical care of this group.

Simultaneously, data on doctoral contacts by asylum seekers in Germany is scarce. Sönmez et al.
interviewed 660 women in their “study on female refugees” in five German federal states. Only 16%
of these women indicated that they have access to general medical care [32]. This can be interpreted as
further evidence that there are systematic barriers to healthcare for asylum seekers in Germany.

Although the distribution of asylum seekers to the federal states, and further to the municipalities,
takes place largely independent of person-specific characteristics, it has to be recognized that the results
of the present study are limited locally and quantitatively. The clustered sample of the given number
of cases, does not allow for drawing conclusions about the whole population of asylum seekers in
Germany. However, an obvious trend can nonetheless be seen.

The central model explains a small amount of the overall variation of the outcome, while residuals
do not scatter randomly. This could be due to decisive variables that were missing in the survey.
In addition, there could have been interference effects, such as selection bias, e.g., absence due to
parallel language courses, or that the mother tongue of the interviewed could not be covered by
interpreters, or due to memory gaps.

What the survey does not provide is an educated guess about the actual costs of the increase
of visits to the doctor. Although the EHIC for asylum seekers seems to remove barriers, it has to be
detected in future research, whether the increase translates into higher overall costs. It can be supposed
that, while healthcare costs will be increased in the short run, they will decrease in the long run due to
the prevention and early treatment of possibly chronic diseases.

Fewer visits to the doctor for prevention or in the presence of mild to moderate symptoms
may result in adverse health consequences for those affected, that would not only burden the people,
but could also lead to significantly higher follow-up costs. Specifically, regarding the existing difficulties
in the treatment of mental illnesses, such as PTSD, the occurrence of comorbidities (e.g., depression
and addiction disorders) as a result of complications has to be expected due to a lack of adequate
early treatment [33]. Their psychosocial effects can also lead to negative consequences for the social
environment and society as a whole, i.e., in terms of integration by means of alienating a social group.
In order to avoid medium- to long-term health consequences for asylum seekers as well as possible
additional expenditures and adverse societal effects, it is worthwhile to provide an unrestricted access
to healthcare.

This claim can be reinforced by the fact that, since the introduction of the EHIC for asylum
seekers in Hamburg in 2012, the benefits remained constant while the administration costs could be
decreased [34]. Moreover Bozorgmehr/Razum found out, by analyzing data from German Federal
Statistical Office from 1994 to 2013, that restricting healthcare access of asylum seekers has generated
additional costs in the average amount of 375.80 Euro per capita that lead to additional costs of
1.56 billion Euro for the whole period of time [35].
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5. Conclusions

In this study, it could be shown that asylum seekers in possession of the EHIC are significantly
more likely to seek ambulant medical care than those receiving healthcare-vouchers. Their CR, however,
does not significantly differ from the age-corrected CR of the autochthonous population, as mentioned
in the discussion section. Taking into account relevant covariables, the possession of the EHIC can be
viewed as an independent influencing factor on the asylum seekers’ use of medical care. These results
suggest that having to ask for healthcare-vouchers at the social security office could be a relevant
barrier for asylum seekers. This could result in a lack of necessary treatment or precautionary measures,
possibly resulting in complications or chronification. On the other hand, the ownership of the EHIC
does not seem to lead to a more frequent use of medical services by the asylum seekers interviewed in
the context of the study at hand if their count of visits to the doctor is compared to data of the German
age-corrected total population. Further research from a health economical perspective—also with
greater regional coverage—as well as the development of practice-oriented care approaches in order to
reduce access barriers is therefore desirable.
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Abstract: The unprecedented flow of migrants over the last three years places Italy in front of
new issues regarding medical care from the rescue phase up to the integration into the national
health services, including preventive actions. We used online questionnaires to investigate the
Italian national and regional policies for immunization offer targeting asylum seekers, refugees,
irregular migrants and unaccompanied minors. Another questionnaire was used to assess how these
policies are translated into practice in migrant reception centres and community health services.
Questionnaires were filled out at the national level, in 14 out of 21 Regions/Autonomous Provinces,
and in 36 community health services and 28 migrant reception centres. Almost all responders
stated that all vaccinations included in the National Immunization Plan are offered to migrant
children and adolescents. The situation concerning adults is fragmented, with most of the Regions
and local centres offering more vaccines than the national offer—which include polio, tetanus and
measles–mumps-rubella. Data on immunized immigrants is archived at the regional/local level with
different methods and not available at the national level. Further efforts to ensure consistency in
vaccine provision and adequate mechanisms of exchanging data are needed to guarantee a complete
vaccination offer and avoid unnecessary health actions, including unnecessary re-vaccination.

Keywords: refugee health; asylum seekers; migrants; infectious diseases; vaccination; Italy

1. Introduction

During 2016, 511,371 people have travelled to Europe from Africa and Asia [1]. Compared with
previous years, the proportion of migrants that arrived in Italy increased due to the closure of the
Balkan route in March 2016. By the end of the year, 181,436 people had crossed the Mediterranean
reaching the Italian coast, approximately 30,000 more than in 2015 [2].
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In Italy, all incoming migrants were hosted upon arrival in hotspots located near borders, where
they were expected to stay 24 to 48 h. Here, migrants would receive a medical consultation and
emergency care if in need. Migrants who did not ask for asylum were then relocated in secure
governmental Centres for Identification and Expulsion (CIE), waiting to be accompanied back to their
country of origin [3]. Conversely, when migrants wished to seek asylum in Italy, they were sent to
the first reception centres, also known as “hubs”, non-secure large centres for asylum seekers, located
throughout the Italian territory. Here, they were expected to stay for a maximum of 30 days while their
asylum claim was being placed [4].

After leaving hubs, migrants seeking asylum or recognized as refugees were taken under
the responsibility of a specific system designed for the protection of asylum seekers and refugees
(SPRAR system). The SPRAR system offers a set of accommodation and integration services aimed at
guaranteeing the protection of asylum seekers and refugees and at facilitating integrated reception at
the community level [5]. The increasing number of migrants coming to Italy in the last years has made
this system’s reception capacity insufficient. For this reason, since 2015, additional highly diverse
accommodation structures have been authorized. These structures have been called “extraordinary
holding centres” (CAS). Their aim was to reduce delays in the relocation of migrants from hubs to the
SPRAR system. The migratory pressure, however, has not decreased and in 2016 there were about
3100 CAS structures that hosted more than 70% of all asylum seekers, while only 7% were in hubs, and
less than 20% were hosted through the SPRAR system [6].

Migrants may experience a number of health issues caused by the living conditions faced during
the migratory journey and once in migrant reception centres; overcrowding could also favour the
occurrence of outbreaks. For vaccine preventable diseases (VPD), these could be fuelled by low
immunization coverage among the hosted populations [7–11]. In November 2015, the Joint Statement
of the World Health Organization (WHO), the United Nations High Commissioner for Refugees
(UNHCR) and the United Nations Children’s Fund (UNICEF) [12] and the technical document issued
by the European Centre for Disease, Prevention and Control (ECDC) [13] supported the implementation
of a comprehensive vaccination offer targeting newly arrived migrants and stated some principles to
guide this process.

Migrants residing in the Italian territory have the right to access the same community health
services that are available for Italian citizens, while irregular migrants are provided with a temporary
health code (STP code) to access, free of charge, ‘urgent’ or ‘essential’ care, including some preventive
care [14]. The Italian National Health System (NHS) universally offers vaccinations largely free of
charge [15]. According to National Immunization Plan (NIP) 2012–2014, in force in 2016, in the
first 15 months of age, all children should receive the complete vaccination courses for diphtheria,
tetanus, pertussis (DTP), poliomyelitis (IPV), measles-mumps-rubella (MMR), hepatitis B (HBV),
haemophilus influentiae type b (HiB), pneumococcus (PCV), meningococcus C (MenC). From 6 to
15 years, children should receive booster doses for DTP, IPV, MMR, a dose of MenC if not immunized
before, varicella if susceptible and at 12 years the vaccine against papilloma virus (HPV) for girls
only. Adults should receive a booster dose for DTP each 10 years, MMR if susceptible and vaccination
against influenza from 65 years. Additional vaccinations are provided depending on risk conditions
and epidemiological situations [16].

The responsibility for the provision of health services in Italy has been gradually decentralized at
sub-national level to 19 Regions and two Autonomous Provinces (AA.PP.) [17,18]. In each Region/A.P.,
geographically based local health units (LHU) directly deliver community health services and primary
care, including vaccines in public immunization services [15]. In some cases, they are administered by
paediatricians/general practitioners (GPs). Due to decentralization, some variations in the vaccination
offered across the Regions/AA.PP. are possible both for Italian citizens and for migrants.

Previous studies have assessed immunization policies targeting asylum seekers, refugees,
irregular migrants and unaccompanied minors among different Mediterranean countries [19,20] and
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few studies within specific local settings in Italy [21–23], but, to the best of our knowledge, nobody has
explored policies and practices within the Italian territory.

The aim of this paper is to describe national and regional immunization policies targeting asylum
seekers, refugees and irregular migrants in Italy and their local application in migrant reception centres
and community health services.

2. Materials and Methods

This cross-sectional survey was part of a wider study conducted in six European countries, in the
frame of the CARE project (Common Approach for Refugees’ and migrants’ health) [24].

In Italy, the survey was conducted with two questionnaires to collect data on immunization
policies targeting asylum seekers, refugees, irregular migrants and unaccompanied minors at the
national and regional level. A third questionnaire, to explore how national policies are applied at the
local level, was developed in two versions: one for migrant reception centres and one for community
health services. The questionnaires were tested by CARE project partners and modified accordingly.

The national and regional questionnaires were addressed to public health experts working in
the field of infectious disease control and vaccination programmes, at the national or regional level,
respectively. At the local level, we contacted migrant reception centres from a list provided by the
Ministry of Interior and community health services in each Region/A.P. as suggested by the regional
public health experts. For each centre/service, the request to fill in the questionnaire was addressed to
either the person in charge of the centre/service or a health professional. Only centres with health
professionals were asked to complete the survey and were included in the analysis.

The electronic questionnaires were developed using an online software, Survey Monkey [25],
and a link to the online questionnaire was sent via email to the identified contact persons. Questions
were closed-ended, with optional space for input of free text, and covered the following aspects:

i. legal framework/regulations supporting vaccination offer to asylum seekers, refugees, irregular
migrants and unaccompanied minors;

ii. target groups for vaccination, assessment of immunization status and vaccination offered to
migrants (children, adolescents and adults);

iii. place for vaccination delivery, availability of Standard Operating Procedures (SOPs) for
migrants’ immunization;

iv. recording and transmission of data on administered vaccines, and challenges.

For migration-related definitions, we refer to the International Organization for Migration (IOM)
glossary of terms [26]. The legal framework/regulation is defined as a law, a recommendation or
an immunization plan supporting migrants’ vaccination. SOPs are procedures that are shaped from
the legal framework and involve actions to achieve the goals set out in the strategy and imply an
organization setting out the rules and monitoring their implementation [20].

The national survey was launched in October 2016, the regional and local surveys in November
2016. Data collection was completed in February 2017.

We carried out a descriptive analysis of the data collected at the national, regional and local level
in Italy. We performed frequency analysis for all the categorical variables collected and the proportions
of responses were summarized.

3. Results

3.1. Profile of the Responders

The national questionnaire was filled in by people in charge of the Infectious disease/VPD
Unit at the Ministry of Health (MoH). We received the regional questionnaire from 14 out of
21 Regions/AA.PP.; it was filled in by the public health experts in charge of infectious diseases
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control at the regional level. At the local level, we received 64 questionnaires: 36 from community
health services and 28 from migrant reception centres (Figure 1).

Figure 1. Regions/Autonomous Provinces and local centres/services responding to the questionnaire.
Italy, 2017.

3.2. Vaccination Offer at National and Regional Levels

3.2.1. Legal Framework Supporting Vaccination Offers Targeting Asylum Seekers, Refugees, Irregular
Migrants and Unaccompanied Minors

A national legal framework has been specifically established for asylum seekers, refugees,
and irregular migrants’ immunization, with several ministerial decrees since 1993 [27–30]. In addition,
the National Plan for Elimination of Measles and congenital rubella 2010–2015 provided indications to
increase coverage among “hard-to-reach” groups such as nomads and immigrants [31].

Eight Regions (Piemonte (PI), Bolzano A.P. (BZ), Veneto (VE), Friuli Venezia Giulia (FVG),
Emilia Romagna (ER), Umbria (UM), Puglia (PU), Sicilia (SI)) reported having a regional regulation
in place supporting migrants’ immunization, while the other six (Lombardia (LO), Trento A.P. (TN),
Toscana (TO), Marche (MA), Calabria (CL), Sardegna (SA)) just follow the national policy (Table 1).
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Table 1. National and regional policies of immunization offer targeting migrants in Italy.

Question National Level N of Regions * % ** Regions

Is there a regional regulation supporting immunization of migrants?

None - 6/14 43 LO, TN, TO, MA, CL, SA

Regional regulation specific for migrants ˆ - 8/14 57 PI (2012) 1, BZ (2016), VE (2014), FVG (2016),
ER (2014), UM (2015), PU (2009) SI (2011)

CHILDREN/ADOLESCENTS

Which are the target groups for vaccination?

Immigration status

All (asylum seekers, refugees, irregular migrants,
unaccompanied minors) X 14/14 100 PI, LO, BZ, TN, VE, FVG, ER, TO, MA, UM,

PU, CL, SI, SA

Age group (years)

0–15 6/14 43 BZ, VE, UM, CL, SI, SA
0–18 X 8/14 57 PI, LO, TN, FVG, ER, TO, MA, PU

Risk conditions

None X 14/14 100 PI, LO, BZ, TN, VE, FVG, ER, TO, MA, UM,
PU, CL, SI, SA

Is the immunization status verified through anamnesis or check of vaccination card?

Yes X 14/14 100 PI, LO, BZ, TN, VE, FVG, ER, TO, MA, UM,
PU, CL, SI, SA

Use of laboratory test if migrant has no immunization card?

Yes X (HBV,
tetanus) 9/13 69

PI (tetanus, measles, HBV), LO (tetanus,
diphtheria), BZ (tetanus, diphtheria, HBV),
TN (tetanus), FVG (tetanus, HBV, varicella),
ER (tetanus, measles, rubella, HBV), UM 2,
PU (IPV, MMR, varicella, HBV), SI 2

Which vaccinations are offered to susceptible migrants?

All vaccinations included in the NIP X 13/14 93 PI, LO, BZ, VE, FVG, ER, TO, MA, UM, PU,
CL, SI, SA

IPV, tetanus, diphtheria, MMR 1/14 7 TN

ADULTS

Which are the target groups for vaccination?

Immigration status

All (asylum seekers, refugees, irregular migrants) X 14/14 100 PI, LO, BZ, TN, VE, FVG, ER, TO, MA, UM,
PU, CL, SI, SA

Age group (years)

No limits other than those in the NIP X 14/14 100 PI, LO, BZ, TN, VE, FVG, ER, TO, MA, UM,
PU, CL, SI, SA

Risk conditions

None X 3 13/14 93 PI, LO, BZ, TN, VE, FVG, ER, TO, MA, UM,
PU, CL, SI

from polio endemic countries/countries at risk of
polio reintroduction 1/14 7 SA

Is the immunization status verified through anamnesis or check of vaccination card in ADULTS?

Yes X (polio) 14/14 100 PI, LO, BZ, TN, VE, FVG, ER, TO, MA, UM,
PU, CL, SI, SA

Use of laboratory test if migrant has no immunization card?

Yes X (HBV,
tetanus) 4/14

BZ (tetanus, HBV), TN (tetanus), ER (tetanus,
HBV, measles, rubella), CL (all included in
the NIP, according to risks)

Informed consent before vaccinating (both for ADULTS and CHILDREN)?

Yes, oral
n.a. 4 5/11 45 PI, TN, VE, FVG, MA

Yes, written 6/11 55 LO, BZ, ER, TO, PU, CL

Sites for vaccination delivery (both for ADULTS and CHILDREN)?

Holding level X 6/14 43 TN, VE, FVG, TO, PU, SI

Vaccination services X 13/14 93 PI, LO, BZ, TN, VE, FVG, ER, TO, MA, UM,
CL, SI, SA

Primary health care (GP/Paediatricians) 3/14 21 TO, PU 5, CL

* In some cases the denominator is not 14, representing the number of regions responding to each question;
** In some cases column percentages do not add up to 100% because answers to some questions were not mutually
exclusive; ˆ the year of publication of the regional regulation is reported among brackets; 1 A regional regulation
has been released after the closure of the survey; 2 UM and SI stated that they use laboratory test but did not
specify for which VPDs; 3 Particular attention paid to migrants from polio endemic countries or countries at risk
for polio reintroduction, and those with wounds at risk for tetanus; 4 Not available (n.a.): as the variability of
procedures at the regional and local level, the Italian responder could not provide this information; 5 Influenza
and PCV vaccinations for adults are administered by GPs. Abbreviations: present (X) Lombardia (LO), Trento A.P.
(TN), Toscana (TO), Marche (MA), Calabria (CL), Sardegna (SA), Piemonte (PI), Bolzano A.P. (BZ), Veneto (VE),
Friuli Venezia Giulia (FNG), Emilia Romagna (ER), Umbria (UM), Puglia (PU), Sicilia (SI), National Immunization
Plan (NIP), poliomyelitis (IPV), measles-mumps-rubella (MMR), hepatitis B (HBV).
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3.2.2. Vaccination Offer to Migrant Children and Adolescents

Both at national and regional levels, responders answered that vaccinations were offered
to all migrant children/adolescents regardless of their legal status (asylum seekers, refugees,
irregular migrants and unaccompanied children) and without setting any limit for risk condition other
than those provided in the NIP. The upper age limit for vaccination offer targeting children/adolescent
migrants was 15 years for Italy and VE, BZ, UM, CL, SI and SA, or 18 years for the remaining regions.

The responder at the national level and all Regions indicated that immunization status was
checked though anamnesis or verification of the immunization cards. At the national level,
the responder stated that laboratory tests of immunity for tetanus and HBV is planned, if the migrants
have no immunization card. Most regions also used laboratory tests mainly for tetanus and HBV.

At the national level and 13/14 Regions, migrant children and adolescents susceptible or with
undocumented status were offered all the vaccinations included in the NIP appropriate for age.
TN offered to migrants only vaccinations against polio, tetanus, diphtheria and MMR (Table 1).

3.2.3. Vaccination Offer to Migrant Adults

At the national level, vaccinations were offered to adult migrants, regardless of their legal status
and without age specification. As for ministerial decrees, particular attention was paid to migrants
coming from polio endemic countries or from countries at risk of polio reintroduction, and to those
with wounds at risk for tetanus infection. All 14 of the responding Regions offered immunization to
adult migrants without any limit for age groups, although with differences across Regions. In addition,
13/14 Region/AA.PP. did not set any limit for any risk condition other than those provided in the NIP.

Also for adults, at national and regional levels, the immunization status was assessed through
anamnesis or by verifying the immunization card. When the vaccination status was undocumented,
laboratory testing was recommended at national level and performed in four Regions, mainly for
tetanus and HBV (Table 1).

According to national policies, adult migrants susceptible or with an undocumented status were
offered vaccinations against polio, tetanus (limited to people presenting risk conditions like exposed
wounds) and MMR. Five regions reported that migrant adults received all the vaccinations included in
the NIP appropriate for age, while the others indicated that only some vaccinations were offered to
migrant adults (Table 2).

Table 2. Vaccination offer to adult migrants documented as susceptible or with an undocumented
immunization status, Italy, regions and at local level.

Vaccine ITALY

REGIONS LOCAL LEVEL

PI LO BZ TN VE FVG ER TO MA UM PU CL SA SI
Migrant

Centres (3) a
Health

Services (30) a

Polio X X X X X X X X X X X X X X X 14
Tetanus X b X X X X X X X X X X X X X X b 2 * 28

Diphtheria X X X X X X X X X X X X 2 * 27
Pertussis X X X X X X 2 * 19

MMR X X X X X X X X X X 2 * 22
Varicella X X c 2 * 18

Hepatitis B X X X * X * X * X * 2 * 20 *,d

Hepatitis A X * X * X * X * X * 2 * 16 *
BCG e

Influenza X * X * X * X * X * 3 * 20 *
PCV X X * X * X * X * X * 2 * 16 *

Meningococcus
C/ACWY X * X * X * X * X * 2 * 15 *

a the number indicates the number of migrant centres and health services; b in case of exposed wounds; c To women
in fertile age; d three centres specified that is performed only to people negative to immunization check through
laboratory testing; e Bacillus Calmette-Guerin; * Four Regions, one migrant centre and 15 health services, limited
this offer to population at-risk according to NIP. Abbreviations: present (X).
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3.2.4. Vaccine Delivery

According to national policies, vaccinations should be delivered at holding level and community
level for children and adults. Vaccines were routinely administered at community level in all Regions,
for all age groups (vaccination centres or primary health care centres). In six regions (TN, VE, FVG,
TO, CL, SI), vaccinations are delivered also at holding level (Table 1).

Informed consent was always required: verbally in five Regions and in written form in six Regions,
among the 11 Regions/P.A. (Table 1).

The responder at the national level did not indicate the presence of SOPs for vaccine delivery for
migrants, while seven Regions reported to have SOPs, available in the place of vaccination delivery
(BZ, TN, VE, ER, TO, UM, PU). In some Regions, SOPs contained procedures for the facilitation of
access to vaccination services for children/adolescents (BZ, VE, ER, TO, UM, PU) and for adults (VE,
TO, UM, PU).

3.2.5. Recording of Information on Administered Vaccines and Practical Challenges

The national responder stated that there was not yet a national immunization electronic registry
recording all vaccines administered to local population, nor to migrants. In addition, 10/14 Regions
affirmed that data on immunised migrants were recorded in regional immunization registries, mostly
in the same electronic (PI, LO, BZ, VE, FVG, ER, UM, PU) or paper based (CL, SA) registry for general
population. TN and TO developed an electronic registry specifically for migrants. MA recorded
the information only in individual immunization cards. In three Regions (BZ, VE, PI), methods for
data recording varied by migration centre. Eight Regions made this information available: to Local
Health Authorities (BZ, VE, TO, UM, PU), Regional Health Authorities-RHA (VE, FVG, ER, UM, PU),
other centres where migrants were relocated (ER, TO) and to regional epidemiology centres (PI, PU).

The main practical challenges faced an immunization offer to migrants are listed in Table 3.
In addition, most Regions enlightened the difficulty of getting information on the immunization

status from immunization cards because these are rarely available.

Table 3. Practical challenges in migrants’ vaccination at national, regional and local level.

Challenges ITALY REGIONS

LOCAL LEVEL

Migrant
Centres (28) a

Health
Services (36) a

Scarcity of resources X PI, LO, TN, ER, TO, PU, CL, SA 6 17
Need of specific training of health care workers on

migrant health X LO, TO, MA, SA 3 11

Lack of operating procedures X PI, MA, CL 4 8
Scarce collaboration within health institutions PI, LO, MA, TO 7 5

Low compliance of migrants to vaccination VE 5 7
Lack of health staff BZ

Logistic issues 4 2
Waiting time 1

Difficulties due to the short time of staying of
migrants and the frequency of relocation 1 1

Language barriers 3
a the number indicates the number of migrant centres and health services. Abbreviations: present (X).

3.3. Vaccination Offer at Local Level

3.3.1. General Information on Responding Centres

The 28 migrant reception centres that filled in the survey were 18 CAS, four centres for
unaccompanied minors, five Hubs (with a capacity of 1246, 1200, 744, 496, 414 people) and one
CIE (with a capacity of 219 people). Information was collected from 36 community health services
from nine Regions. These centres were vaccination services (27), PHC centres (3), or centres of
public health/prevention services (6). Characteristics of responding migrant and health services are
summarized in Table 4.
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Table 4. Characteristics of responding migrant reception centres and community health services.

Total No. of Responding Centres Migrant Centres (28) a Health Services (36) a

Dealing with children/adolescents 15 b 35
Dealing with adults 25 32

Performing Health assessment 23 23
Giving a personal health card to migrants 23 22
Available cultural mediators 28 13 c

Length of stay of migrants in the centre d
<6 months 6
6–12 months 12
>12 months 10

Maximum capacity of the centre d

<50 people 9
51–150 11
151–300 1

>300 7

Presence of an outpatient clinics inside the centre d 22

Who provides health services? d
PHC services 22
NGOs 7
Staff of the centre 5

a the number indicates the number of migrant centres and health services; b all Hubs were hosting minors;
CIE wasn’t; c four other centres explained that the staff of the migrant centres helped in translating; d these questions
were addressed to migrant centres only.

3.3.2. Immunization Practices in Migrant Reception Centres

Of the 15 migrant centres hosting minors (including 5 Hubs), 10 indicated that there was a check
of immunization status, for all vaccinations included in the NIP appropriate for age. Only five of these
centres (including four Hubs) indicated that they offered vaccinations to children/adolescents, all of
them providing all the vaccinations included in the NIP appropriate for age. Vaccines were available
in two hub centres, while, in the other three centres, they were provided by the community health
services and administered by internal health staff. Informed consent is always required (written or
verbal) to migrants or to their parents.

Of the 25 centres accommodating adults, seven checked the immunization status and three
of them offered vaccinations to migrant adults (three Hubs, also offering vaccination to minors).
One administered all vaccinations according to the NIP to adults of all ages, another addressed
the vaccination offer to groups at risk only, the third administered only influenza vaccine (Table 2).
Vaccines were delivered by the staff of the institution who oversaw the centre in two cases, and by
staff of the vaccination service in the third case, and written informed consent was required.

Six out of 10 centres not offering vaccines to children, and 11/22 not offering vaccines to adults
reported that they informed migrants on their immunization needs. In addition, sometimes dedicated
health staff facilitated migrants’ access to vaccination services (in four centres for minors and five for
adults), or the staff of the centre contacted the vaccination service to fix a date for the administration of
vaccines (two cases), or informed the service through a systematic information flow on the number of
migrants in the centre that needed to be vaccinated (three cases).

Six centres also highlighted the presence of formal agreements between the centre and the
vaccination service for the provision of vaccines.

All five migrant centres that offered vaccines registered data on vaccine administration, and made
them available for other institutions (Table 5). Practical challenges faced by migrant centres are listed
in Table 3.
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Table 5. Recording and transmission of information on administered vaccines, migrant reception centre
and community health services.

Migrant Reception
Centres (5) *

Community Health
Services (36) *

Is information on vaccine administration recorded?

Yes (specify where, more than one answer possible) 5 35 1

Individual health record delivered to migrants 4 18
Electronic archive dedicated to migrants 2 9
Paper archives dedicated to migrants 3 8
General population electronic immunization registries 3 25
General population paper-based immunization registries 2 4

Is information on vaccine administration made available to other institutions?

Yes (specify to whom, more than one answer possible) 5 30 1

It follows the same flow of the information on immunization of - 18
general population
To migrants’ holding centres - 15
To LHU vaccination services 4 9
To GPs and paediatricians - 5
To holding centres where migrants are relocated 4 6
To local health authorities 1 3
To regional health authorities - 7
To international institutions 1 (IOM) -

* only migrant centres and community health services administering vaccines; 1 one health service did not answer
to these questions.

3.3.3. Immunization Practices in Community Health Services

At the community level, in all 35 health services dealing with paediatric patients (the same
offering vaccinations to native population), the immunization status was checked through anamnesis
and vaccination card verification. Twenty-five centres reported also performing laboratory tests in case
of unknown immunization status (22 for tetanus, 21 for HBV, six for MMR, six for diphtheria, five for
varicella, one for the serogroups A, C, W and Y of Meningococcus and pertussis). All 35 centres also
offered vaccinations to migrant children/adolescents. Thirty-three offered all vaccinations included
in the NIP appropriate for age, one limited the offer to polio, diphtheria, tetanus, HBV, influenza,
and MenC, the other to polio, DTP, HBV, Hib, PCV, and MMR. Informed consent was required in 34
out of 35 centres, written in 23 of them.

Twenty-six of the 32 health services dealing with adults reported verifying the immunization
status of migrant adults, through anamnesis or by viewing the vaccination card. Twelve centres also
provided laboratory testing, if necessary, for HBV (11), tetanus (5), MMR (3), and HAV (1). Thirty
out of 32 centres indicated that they offered vaccinations to migrant adults, most of them without
any limit related to age or to specific conditions (one specified that the offer was limited to adults
from Afghanistan, Cameroon, Equatorial Guinea, Ethiopia, Iraq, Nigeria, Pakistan, Somalia, and Syria,
one delivered vaccines to adults at risk only). Half of the centres provided all vaccinations included in
the NIP appropriate for age, while others offered only some vaccinations (Table 2). Informed consent
was always required, written (19) or verbal (11). Some health services also reported that the staff could
conduct outreach vaccination activities in migrant centres (five for migrant children and eight for
migrant adults), especially if the number of migrants that needed to be vaccinated was high.

Data on administered vaccines were recorded by 35 out of 36 health services, and the information
was made available by 30 health services (Table 5). Practical challenges faced by health services are
listed in Table 3.

4. Discussion

As stated by WHO-UNHCR-UNICEF, vaccination access is recommended as part of the
health support offered to migrants and should be performed with a systematic, sustainable and
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non-stigmatizing approach [12]. To our knowledge, this is the first study conducted in Italy to
explore national and regional immunization policies targeting migrants and to assess how policies are
implemented at local level.

We found that while in case of children the vaccination offer is widespread across Italy, different
immunization policies are in place in the Italian Regions for adults. Vaccination against poliomyelitis
and tetanus is offered to adults in all the responding Regions as recommended at national level, but only
some of them offer MMR vaccination, which is considered a priority by WHO and ECDC, together with
vaccination against polio. Some Regions offer more vaccinations than those recommended at the
national level, some even offer all vaccinations included in the NIP appropriated for age. In addition,
most of the community health services offer a range of vaccinations wider than what is provided
by the national policies. The overprovision of vaccinations at regional and local levels compared to
the national policies may be explained by several reasons: (i) the attempt to favour the integration
of migrants in the community, by offering them all the vaccinations offered to the native population;
(ii) the fear that migrants coming from highly endemic countries and living in overcrowded settings are
at a higher risk of epidemic outbreaks; (iii) the fear of health threats brought by the mass immigration
as the spreading of communicable diseases to the general population whose vaccination coverage is
sub-optimal [32]. The observed overprovision is in line with European indications. In fact, although
MMR and polio vaccines are a priority [12], a recent review on the current scientific evidence on
vaccination in migrants and refugees states that, along with these vaccines, priority should be given
also to HBV, diphtheria, tetanus and pertussis [33]. Furthermore, in densely populated settings,
vaccinations against meningococcal disease, varicella, pneumococcus, and influenza during the cold
season are also recommended [34,35]. Recently, the Italian guidelines for health checks and protection
pathways for migrants on arrival have been published [36]. Recommendations concerning vaccination
practices include all vaccinations in the NIP appropriate for age for unvaccinated children or children
with an undocumented status (0–14 years), while, for adults, polio, diphtheria-tetanus-pertussis,
MMR and varicella (except pregnant women), and HBV (after laboratory test of immunity) are
indicated [36].

Asylum seekers, refugees, irregular migrants and unaccompanied minors can be moved from one
reception centre to another, also across different Regions, and once obtained the asylum seeking or
refugee status, they are free to move within the country [37]. Therefore, the regional heterogeneity we
observed could impact the type of vaccination offer that adult migrants receive. Sharing of common
indications on vaccinations offered to migrants should be encouraged.

Stating current recommendations, the vaccination offer provided according to the national legal
framework should be updated, and include vaccines that are already offered by most (but not all)
Regions, taking in consideration the availability of human and economic resources. The publication of
the Italian guidelines [36] could set the direction of the national regulation.

We found that, in the whole Italian territory, vaccinations are delivered at the community
level, mainly through public vaccination services. This is in line with international and Italian
recommendations [12,36], and with policies in most European and Mediterranean countries [19,20] that
do not recommend immunization at border crossings unless there is an outbreak. In fact, considering
that intervals of months can be required between doses, the follow up of immunization series would
be hard if the cycle has started at the entry point [12].

Few of the participating Regions/AA.PP and migrant centres reported to have developed
procedures to facilitate the access of migrants to the community immunization services, such as
dedicated staff to favour the access and fix a date for vaccination, or a systematic flow of information
about migrants that need to be vaccinated. It represents a crucial point because it is known that
many migrants have limited access to healthcare services because of legal, linguistic, and cultural
barriers [13,19]. The local implementation of migrant-friendly procedures to guarantee migrant
immunization should be supported.
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International guidelines [12] indicate that tracking immunization data of migrant populations
and exchange data on administered vaccines would allow appropriately planning immunization series
and avoiding duplication of vaccination. We found that mechanisms to record and transmit data on
administered vaccines are highly heterogeneous across Regions and local centres. A fundamental
instrument to improve the homogeneity and coordination of the vaccination offer in Italy would be a
national immunization electronic registry for recording vaccination of immunized migrants. This is a
longstanding problem in Italy, where there is no national immunization electronic registry, even for
Italian citizens [38]. The new Italian NIP 2017–2019 identified it as a critical issue that should be quickly
implemented [39].

Furthermore, considering that Italy is part of the Schengen area, diversity in vaccination offer and
data recording makes it more complicated to track migrants across countries to guarantee that migrants
complete their immunization schedules and avoid re-vaccination [40]. Synergies in vaccination offer
and appropriate mechanisms to promote collaboration and sharing of good practices are therefore
needed foremost at the national level but also among different countries [40].

Recurring practical challenges in delivering the vaccination offer were consistently identified
at all levels. Along with the scarce collaboration within health institutions and lack of operating
procedures that have been highlighted by the fragmentation of the vaccination offer, other problems
were low resources and need of specific training of HCW on migrant health. At the local level,
some problems were reported that were not indicated at the national–regional level: in particular,
low compliance of migrants to vaccination, logistic aspects, language barriers, and very scarce
availability of prior immunization individual cards. Similar challenges were identified at the European
level and the provision of interpreters, cultural mediators and information in the languages of the
migrants were suggested as useful interventions to address the existing barriers to vaccination
delivery and utilization [40]. Investigating real world challenges at the local level is essential for
addressing the more pressing issues, and to allocate human and financial resources to improve
migrants’ immunization offers.

Our survey presents several limitations. Firstly, it is not fully representative of the Italian situation.
The absence of seven Regions may not give a complete picture of what happens in the Italian territory.
Despite this, the responding Regions were well distributed in the Italian territory, covering areas of
Northern, Central and Southern Italy and hosting 75% of the migrants arrived in Italy by the end of
2016 [2]. Health and migrant centres are also not representative. Even if contact points were identified
in each Region, and all the governmental centres were contacted, participation in the survey was
voluntary, and therefore some Regions are more represented than others. Furthermore, we could not
stratify answers given at the local level by Region, given the small number.

5. Conclusions

This study provides an overview of immunization policies and practices targeting asylum seekers,
refugees, irregular migrants and unaccompanied minors in Italy. The immunization provision for
migrant children is guaranteed by national policies and is widespread at the local level. The national
offer targeting adults is limited, but it is often increased by regional policies, although diversified.

Further efforts to ensure consistency in vaccine provision across Regions and local centres
are needed to guarantee a complete vaccination offer and avoid unnecessary health actions,
including unnecessary re-vaccination.

Fragmentation in data collection and recording has been documented at all levels. A national
immunization electronic registry should be encouraged to record each vaccination administered,
share data on vaccination coverage and monitor the immunization state.

Furthermore, difficulties that have been reported at the local level are not known at the central
level. This gap should be bridged as these problems need to be addressed when considering national
policies and resource allocations.
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Abstract: In the last three years, the European Union (EU) is being confronted with the most significant
influx of migrants and refugees since World War II. Although the dimensions of this influx—taking
the global scale into account—might be regarded as modest, the institutional response to that
phenomenon so far has been suboptimal, including the health sector. While inherent challenges of
refugee and migrant (R&M) health are well established, it seems that the EU health response oversees,
to a large extend, these aspects. A whole range of emergency-driven health measures have been
implemented throughout Europe, yet they are failing to address adequately the changing health needs
and specific vulnerabilities of the target population. With the gradual containment of the migratory
and refugee waves, three years after the outbreak of the so-called ‘refugee crisis’, we are, more than
ever, in need of a sustainable and comprehensive health approach that is aimed at the integration of all
of migrants and refugees—that is, both the new and old population groups that are already residing in
Europe—in the respective national health systems.

Keywords: refugee and migrant (R&M) health; refugee crisis; healthcare; European Union (EU)

1. Introduction

According to the World Health Organization (WHO), both at the global and national levels,
the health policies and strategies to manage the health consequences of migration and displacement
have failed to keep up with the speed and diversity of modern migration and displacement [1].
The approaches are frequently fragmented and costly, sometimes operating in parallel to national
health systems, and may depend on external funding, which can lack sustainability. In addition
to the systemic response deficiencies that have been observed, refugee and migrant (R&M) health
as a field, exhibits significant inherent challenges as it is dealing with people that are in transit,
with multiple vulnerabilities within an unstable sociopolitical context. Although often underestimated,
the exposure to health risks during the transit phase is immense. Evidence from past refugee and
migrant movements show that, depending on the context, up to more than 20% of the population on
the move might die on the grounds of murder, illness, or accidents [2]. Apart from the disproportionally
high mortality rate, R&M populations exhibit a series of specific vulnerabilities that pose further risks
for their health status. Prolonged fear, chronic anxiety, low self-esteem, loss of control, and alienation
are common emotional states among R&M—it is known that chronic exposure to these may have
a detrimental effect on health [3]. However, the increased vulnerability of R&M is not only caused
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by adverse emotional states but also by the underlying structural factors influencing the basic social
determinants of health. The major impact that social determinants may have on health status
is widely recognized, with the WHO proclaiming action on social justice as a top health policy
priority [4]. In particular, poor or insecure housing, higher exposure to and lesser protection from
violence, barriers to employment, the legal, and the educational and the health system are potent
morbidogenic conditions which R&Ms have often to endure in host countries [5,6]. Finally, it should
not be forgotten that R&M movements occur in and/or trigger an unstable sociopolitical context
and they are frequently also characterized by changing epidemiological patterns, depending on
the transitional phase. Thus, while acute and pressing health problems, such as accidents and acute
infections, typically dominate the epidemiology of first phase of transition, it is with provisional or
permanent settlement that the full burden of chronic diseases and mental health illness unfolds [7].

This manuscript aims to assess the current R&M health response and discuss the necessity
for an integrated and individualized health care provision model for migrants and refugees in
the European context.

2. R&M Health in the European Context

For the first time after World War II, the country members of the European Union (EU) have
been confronted with a significant influx of R&M. Contrary to the prior mass population movements
that were unfolding in Europe, the current influx consists of a highly inhomogeneous population of
third country nationals with diverse ethnical and social backgrounds, migration motives, and legal
status, and on arrival, these people may have and/or can achieve in the respective host country based
on international, national, and EU law (i.e., asylum seekers, refugee, migrants, and undocumented
migrants). During the peak year of the R&M movements, in 2015, the UNHCR registered 1,015,078 sea
arrivals on EU territory. However, within the context of the EU–Turkey deal and other bilateral
agreements with neighboring states, which are aimed at containment of the R&M movements towards
Europe, the arrivals had dropped to less than 171,000 in 2017 [8]. With more than 65 million
forcibly displaced people living worldwide and a global migrant population of 258 million people [9],
it becomes evident that the recent R&M wave that is reaching the EU is of a rather moderate scale.
Given the substantial demographic and huge economic size of the EU—its share of the world GDP
reaches 23%—it is highly unlikely that the recent R&M wave overstretches the immigration capacity
of the member states [10]. Yet, surprisingly enough, the term ‘refugee crisis’, which emerged in 2015,
has dominated ever since the public discourse and has substantially influenced the political landscape
both at a European and national level. In line with this rather abrupt reaction of the public opinion,
most of the policy response to the R&M wave has been emergency driven without any long-term
scope, common vision, and/or acting among the EU-member states, which often results in desultory,
uncoordinated, or even contradictory responses at all levels, including the field of R&M health.

A multitude of stakeholders, from (non-governmental organizations) NGOs to ministries and
European authorities with various mandates and portfolios, have co-acted in financing and providing
provisional health services to R&M during the past few years. Yet, the success of this mass mobilization
of resources and manpower, in terms of health outcomes, is rather modest. With the extremely limited
legal pathways that are offered to people seeking international protection by the EU, the unsafe
trespassing of the Mediterranean Sea, was and remains, even three years after the peak of the recent
R&M wave, the predominant entry route into Europe. The dangerous voyage, in combination with
the indecisiveness of the EU and its member states to establish an effective sea rescue response
mechanism, poses a life-threatening situation—it is estimated that more than 12,000 people have died
or disappeared along the trespassing routes in the Mediterranean Sea since 2015 [8]. It should also be
added that the lack of legal pathways and safe passage for people on the move favors a dependency
on smuggler and trafficking networks, which automatically exacerbates their exposure to violence and
insecurity [11]. Although, as in every R&M mass movement, the transit accommodation in camps
and other types of mass accommodation often constitutes an inevitable interim solution, and little
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has been done in order to prevent health hazards that arise from overcrowding and prolonged stay
under poor living conditions. Numerous reports on measles and varicella outbreaks in refugee camps
throughout the EU are indicative of a deferred and/or delayed vaccination coverage of this vulnerable
population, while the frequently observed scabies and sporadic Hepatitis A outbreaks are suggestive
of the negligence of basic water, sanitation, and hygiene measures by the respective public health
authorities [12–14]. These, by all means preventable, outbreaks sustain the common but ill-founded
concern of R&M spreading infectious diseases. Prolonged or consecutive stays in camps and reception
centers, were and still are routine practice in many member states, substantially aggravating the health
status, particularly of the most vulnerable, that is, of the children, multimorbid patients, and people
living with disabilities [15]. In addition, it becomes evident that the health authorities throughout
the EU have grossly underestimated the importance of mental health services with protracted and
grave psychiatric manifestations being currently a frequent phenomenon among the population that
are under discussion [16,17]. Tailored interventions targeting systematically highly prevalent health
problems among the R&M populations, such as exposure to sexual and gender based violence (SGBV)
and post traumatic stress disorders (PTSD), are still rarely encountered in the EU context [18]. There is
enough evidence showing that restricting access to health care for R&M is not only unfavorable for
the health status of this population but it is also economically counterproductive for the health system
of the host country [19]. Contrary to that evidence, the health policy for R&M in the EU remains
predominantly restrictive. In particular, unconditional and free access to healthcare for undocumented
migrants is restricted to emergency services in most of the EU member states, leading to a de facto
exclusion of this population group from the majority of preventive healthcare services [20]. Furthermore,
legislation reform for equalizing access to the health care of refugees/asylum seekers with the rest of
the insured population is still pending in many countries, such as Germany, Denmark, and Belgium [21].
In this context, it is also worth mentioning that only 13 of the 28-member states offer free of charge
interpreting services to patients, while none of the EU member states have, until now, an official health
strategy targeting migrants [21,22].

3. The Need to Move from Emergency Response to Integrated and Individualized Health Care
Provision for Migrants and Refugees

Three years after the peak influx of R&M in 2015 into the EU territory, the EU health response is still
predominantly emergency-driven. Although the new arrivals are gradually contained, the policies and
operations, including health, remain short-term financed, short-sighted, and essentially unharmonized
with the international obligations of the EU. One of the most blatant examples of these failures is
the current border management, which appeals to a prolonged ‘emergency state’, and primarily
consists of policing, securitization, and off-shoring and out-sourcing of activities that are aimed at
fending off immigrants. Thus, it is inherently in conflict with the human rights framework and
the Health in All Policies (HiAP) approach, to which the EU is officially committed. Furthermore,
it should be noted that the EU has recently made explicit commitments under the UN Sustainable
Development Goals, which recognizes the positive contribution of refugees and migrants to have
inclusive growth and sustainable development, and to promote universal health coverage of all
people, irrespective of their legal status [23]. Notwithstanding the encouragement of developments
at the policy level, such as the recent recast of the Reception Directive, which contains improvement
and harmonization of the reception conditions throughout the EU [24], a further improvement of
legislation, harmonization, and broadening of entitlement to free health care is urgently needed for both
the new R&M and the majority of R&M that are already residing in Europe. Parallel to this, intensified
efforts that are aimed at assessing and tackling huge public health problems of the R&M population,
such as mental health impairment, vaccination coverage, and SGBV, are essential. These measures,
although requiring substantial investments, can pave the path to full integration of the majority of
the R&Ms in the respective country health system, significantly improving the health status of the general
population and significantly reducing health expenditure in the long run.
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In addition to the actions at the policy level, a comprehensive and tailored operational approach
is needed in order to ensure a smooth integration of the individual patients into the respective health
systems. A multidisciplinary assessment of social determinants, such as the housing situation, legal,
employment, and insurance status, at the very first contact with the health system is key in order
to start addressing the parallel health needs and pressing social issues that can significantly affect
the health status of the individual. A timely linkage, after first contact with the health system to
a primary health care unit with extended health, social, and interpretation services, will thus allow
the prioritization of problems and coordinated referral, and could further enhance the integration
of the individual patient in the respective health system, without overstretching the capacities of
the secondary and tertiary health care level (Figure 1).

Figure 1. Integrated and individualized health care healthcare provision scheme.

4. Conclusions

In the face of the current situation, it is key to not only to deal with the short-term needs of
the recently arrived R&M, but to also to integrate long-term R&M health responses in the respective health
systems of the member states and thus strengthen the public health at the national and European level.
Access to responsive, people-centered health systems is essential in order to ensure good quality health
care for all refugees, asylum seekers, and migrants, not only during their migration journey but also
after settlement in their respective host countries. This implies mainstreaming of R&M health in all
European and national policies that are related to migration; reducing R&M specific vulnerabilities;
overcoming formal and informal barriers to health care, such as language, administrative hurdles, or lack
of information about health entitlements and meeting the needs of all of the R&Ms, irrespective of their
legal status.
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Abstract: Migrant centres, as other institutions hosting closed or semi-open communities, may face
specific challenges in preventing and controlling communicable disease transmission, particularly
during times of large sudden influx. However, there is dearth of evidence on how to prioritise
investments in aspects such as human resources, medicines and vaccines, sanitation and disinfection,
and physical infrastructures to prevent/control communicable disease outbreaks. We analysed
frequent drivers of communicable disease transmission/issues for outbreak management in
institutions hosting closed or semi-open communities, including migrant centres, and reviewed
existing assessment tools to guide the development of a European Centre for Disease Prevention and
Control (ECDC) checklist tool to strengthen preparedness against communicable disease outbreaks in
migrant centres. Among articles/reports focusing specifically on migrant centres, outbreaks through
multiple types of disease transmission were described as possible/occurred. Human resources and
physical infrastructure were the dimensions most frequently identified as crucial for preventing
and mitigating outbreaks. This review also recognised a lack of common agreed standards to
guide and assess preparedness activities in migrant centres, thereby underscoring the need for
a capacity-oriented ECDC preparedness checklist tool.

Keywords: migrant health; preparedness; communicable diseases

1. Introduction

Migration, one of the determinants of population change in the European Union (EU),
is a continuous long-term reality [1] that has been described also as a driver for economic growth [2].
Notwithstanding, it is often addressed in a complex climate, where security, rather than health, drives
management priorities [3]. In this context, EU public health authorities are asked to provide relevant,
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proportionate, and targeted action [4]. In 2015, Europe received over 1.2 million asylum seekers [5],
placing considerable strain on the provision of health services [6].

Undocumented migrants entering continental Europe are often placed for a short period of time
(hours–days) in temporary accommodation facilities. Here, they are identified, offered an initial
medical assessment/screening [7], and provided medical care, if needed. Following this, depending
on their legal status (asylum seekers vs irregular migrants), they can be transferred to medium term
accommodation facilities, migrant reception or detention institutions (hereby migrant centres), where
they can stay for a longer period of time (weeks–months).

Migrant centres in Europe are institutions that typically host semi-open (reception centres) and
closed (detention centres) communities. As stated by Basu et al., institutions “are characterized by
a combination of multiple and interacting social determinants of infectious disease spread ( . . . ) including
close and prolonged human contact, poor ventilation, containment of highly susceptible or immunocompromised
groups, and significant flows of persons into and out of these institutions” [8]. It can be expected that,
as in other institutional settings, like prisons, military barracks, and schools, migrant centres face
specific challenges in preventing and controlling disease transmission. Dimensions such as human
resources, medicines/vaccines, sanitation/disinfection, and physical infrastructure are all critical for
the prevention, early detection, and outbreak management in institutional settings. It is, however,
uncertain what could be priorities for action in migrant reception/detention centres.

In 2016, the European Centre for Disease Prevention and Control (ECDC) developed
a “Preparedness checklist tool to strengthen preparedness against communicable disease outbreaks at
migrant reception/detention centres” [9]. This tool guides the assessment of gaps in critical dimensions
within these centres, and could be useful for decision makers in EU/EEA member states to prioritise
investments to enhance routine capacity, as well as preparedness for large sudden influxes of migrants.

The development of this tool was evidence-based, according to a scoping review of the scientific
and grey literature. There were two key objectives to this review. The first was to identify challenges
for the prevention and control of communicable diseases in migrant centres and similar institutional
settings (hereafter objective 1). The second was to identify suitable approaches for assessing strengths
and weaknesses in controlling/preventing communicable diseases in migrant centres (hereafter
objective 2). This paper presents the results of this scoping study and how those findings impacted the
ECDC tool development.

2. Materials and Methods

Studies in peer-reviewed journals and grey literature were included if:

(i) they were published between January 2000 and October 2015 in English, French, or Italian;
(ii) they referred to institutional settings (i.e., institutions hosting “closed” or “semi-open” communities);
(iii) they described types of disease transmission in these settings, and which dimensions were more

frequently critical for transmission prevention/outbreak control (so as to address objective 1);
(iv) they described existing assessment tools or prior assessments (so as to address objective 2).

Articles/reports were excluded if they did not address human health and when abstracts/full
texts were not retrievable from open source and journal subscriptions available to the Italian Institute
of Public Health (ISS) and ECDC. The selection process followed four phases: identification, screening,
eligibility, and inclusion, as described in the PRISMA statement [10].

We defined four axes: Exposure, Population, Outcome, Methods, to develop a set of common
search roots for the scientific literature search. We identified Medical Subject Headings (MeSH) terms
for each search axis, unless term definitions were unrelated to the search context.

The exposure axis included search terms to identify articles on disease transmission; population
included terms on institutional settings and methods included terms on assessment tools or
prior assessments. The outcome axis included search terms on prevention and control, and on
emergency preparedness.
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Four search strings were developed by combining the search terms in each axis (Figure 1),
systematically giving preference to terms and combinations that provided a greater article yield.
Articles were extracted from PubMed on 18 October 2015.

Figure 1. Scientific literature search strategy diagram. EU: European Union.

The same four search axes guided the grey literature search. Articles were “hand-searched” for
potentially relevant grey literature from October to December 2015 on the following targeted websites:
ECDC, World Health Organization (WHO), the International Organization for Migration (IOM), United
Nations High Commissioner for Refugees (UNHCR), Doctors Without Borders (MSF), the Red Cross,
the UN Office for the Coordination of Humanitarian Affairs (OCHA).

One reviewer screened each article/report for relevance, to identify which ones would then be
analysed in full text, on the basis of the abstracts (scientific literature) and the executive summaries
(grey literature). Thereafter, in the eligibility phase, selected articles/reports were analysed in full
text to identify if they addressed objective 1 or 2 (or both). For articles addressing objective 1, we also
documented which dimensions for communicable disease prevention/control were identified to be
critical (dimension analysis).

A dimension was classified as critical when its inadequacy was recognised by authors as one
of the causes of outbreak development, or when its reinforcement through response actions was
recognised as pivotal for successful outbreak containment. There were four pre-identified dimensions
(human resources, medicines/vaccines, sanitation/disinfection, and physical infrastructure).
Additional dimensions were documented when identified as critical in the literature (hereby
additional dimensions).
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3. Results

3.1. Selection Process

We identified 551 scientific articles, of which 522 were screened, and 46 assessed in full text.
Three articles were excluded in the eligibility phase because they did not report on actual disease
transmission but on mathematical models, and on options to design health policies and strategies
(Figure 2). Among the 43 included scientific articles, 72% focused on European/North American
countries, and 49% were published after 2010. Most articles (86%) focused on educational institutions
(schools, universities, college etc., including both day and boarding institutions) and correctional
settings (jails and prisons). Two papers targeted migrant centres [11,12]. Most articles (35) addressed
the first objective, the remaining addressed the second.

 

Figure 2. Results of the scientific and grey literature scoping review.

We retrieved 62 grey literature reports and included 54 in the review (Figure 2). Twenty addressed
the first objective. All were situation analysis studies focusing on European migrant centres and most
(80%) were produced by the WHO PHAME [13] and the IOM EquiHealth Projects [14] between 2013
and 2015. The remaining 34 reports addressed the second objective.

3.2. Challenges for the Prevention and Control of Communicable Diseases in Migrant Centres and Similar
Institutional Settings

Fifty-five articles/reports addressed the first objective of this review (35 peer reviewed articles
and 20 reports—see Supplementary File 1 for further details). Of those, 27% were published in the
Unites States, 20% by WHO, and 11% by IOM. The 35 articles focused on what favoured outbreak
development or its control in a wide range of institutional settings from an operational standpoint.
Conversely, the 20 reports addressing the same objective focused exclusively on national migrant
reception systems and facilities in Europe, generally from a wider public health perspective [15–34].

We found evidence of both direct and indirect transmission of gastrointestinal infections [35,36]
in both educational and correctional institutions (Figure 3). In a literature review of reports of
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gastrointestinal outbreaks in correctional settings, authors found that “Bacterial agents were associated
with 76% of outbreaks, and viral agents were associated with 21%. One outbreak was associated with
the protozoan parasite Cryptosporidium, while ‘multiple organisms’ were associated with an additional
outbreak ( . . . ) Routes of transmission ( . . . ) were foodborne in 67% of cases and person-to-person in 11%
of cases” [36]. Outbreaks of human-to-human transmitted infections were described in different
institutions where close physical congregation of individuals occurs [11,37–45]. Conversely, outbreaks
of skin infections [46], sexually transmitted diseases (STD), and blood borne viruses (BBV) [47–49]
were described more frequently in correctional settings: “High syphilis prevalence and multiple sexual
partnerships result in the potential for extensive syphilis transmission. Condoms are not likely used” [47]. Some
studies have identified factors pointing to an increased risk of transmission among inmates: “ . . .
disproportionate incarceration of people at higher risk for HIV infection, ( . . . ) persons with mental illness,
substance users, those who trade in sex ( . . . ) inmate behaviours that risk HIV transmission—including sex
(forced and consensual), injection drug use and tattooing—and the limited availability of condoms and clean
needles” [49]; “ . . . many prison entrants have histories of injecting drug use (IDU), and thus already have high
prevalences of blood borne viruses (BBVs). ( . . . ) . . . the lack or under-supply of preventive measures ( . . . )
combined with extreme social conditions, and consequent prisoner behaviour, creates extra opportunities for BBV
transmission. Viruses such as HIV can be transmitted sexually, through sharing injecting drug equipment, by
non-sterile tattooing, and transmission of blood or bodily substances during assaults ( . . . ) sharing of equipment
for shaving and haircutting . . . ” [48].

The articles/reports focusing specifically on migrant centres described mainly generic/multiple
possible disease exposures and, when specified, the types of transmissions more frequently described
were human-to-human and/or via contaminated water/food [11,12,20].

 

Figure 3. Number of articles or reports addressing the first review objective (n = 55), by type of
infectious disease transmission and setting.

Specific challenges in preventing and controlling infectious disease spread have been described
in correctional settings. In addition to more general challenges in managing health issues within
secure environments [50,51], we found evidence that dispersed correctional systems that combine
rapid turnover (jails) and longer term (prisons) detention facilities, with frequent interfacility transfers,
influence disease transmission dynamics. Rapid turnover creates an inflow of people in rapidly
consecutive cohorts (a “revolving doors” effect [52]). An inflow of susceptible people within a closed
or semi-open community experiencing an outbreak, has been shown to slow the creation of herd
immunity and can act as a transmission amplifier [53,54], while interfacility transfers can facilitate
disease spread: “Contacts occurred during inmate transports between prisons, at a courthouse, and within
the prisons ( . . . ) Prisons and prison transport vehicles are crowded environments that create potential for the
spread of respiratory and other infections including measles, rubella, chickenpox, tuberculosis and meningococcal
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disease. The transport system that supports a devolved correctional system, sets this environment apart from
other crowded environments such as boarding schools, and aligns it with aspects of military camps” [55]. All this,
combined with factors associated with living conditions, can favour infectious disease transmission:
“Detainees are more likely to become infected as a result of significant overcrowding in prisons, poor living
conditions, poor nutrition, and physical and emotional stress” [52]. Finally, it should be noted that “If
an individual is in a correctional institution, the primary purpose of the setting are custody and confinement.
Although healthcare is mandated, it is not the priority of custody institutions” [51].

Overall, sanitation/disinfection was described as critical in 32 articles/reports (58%), followed
by medicines/vaccines, physical infrastructure (25 studies/reports; 45% each), and human resources
(20; 36%). According to the type of institutional setting, different dimensions were more frequently
described as critical. Sanitation/disinfection and medicines/vaccines were more frequently described
as critical in articles/reports focusing on educational institutions, while physical infrastructure was
the only dimension more frequently described as critical in articles/reports on correctional facilities.
Among the 22 articles/reports that specifically focused on migrant reception/detention centres, three
dimensions were more frequently described as critical: human resources (15 articles/reports, 68%),
physical infrastructure (14 articles/reports, 64%), and sanitation/disinfection (13 articles/reports,
59%). For example, site visits documented that: “ . . . suboptimal living conditions, staff numbers and skill
mix in detention centres and in open centres are major concerns. Unhygienic surroundings, and in particular
toilets, pose further health risks for migrants” [18]; and, further: “Unfortunately, the facilities identified as
migrant centres were in very poor condition, lacking electricity, heating or proper sanitation systems. Essential
services such as food and health care were not systematically delivered” [28]; “The infrastructure and the living
conditions in reception, refugee, and detention centres vary from one facility to another. The most frequent
problem is budget deficit, which affects living conditions (i.e., poor diet, overcrowding, excessive cold or heat,
inadequate sanitation, lack of social activities) [34]”. Shortages in availability of medicines/vaccines were
described less frequently (9 studies/reports, 41 %) (Figure 4).

 

Figure 4. Number of articles or reports addressing the first review objective (n = 55), by dimension and
institutional setting.
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The most frequently identified additional dimension in both articles and reports was
overcrowding (24 articles and reports, 55%). The majority (15, 68%) of all articles and reports on
migrant facilities reported overcrowding to be an issue.

Among the 35 peer-reviewed articles, five other aspects were also described recurrently as critical.
Foremost were early detection and reporting (21 studies, 60%) followed by communication with,
and education of, the public (17 studies, 49%), coordination between authorities (14 studies, 40%),
staff training (9 studies, 26%), and management of legal/ethical issues (2 studies, 6%). Among
those, as shown in Figure 5, early detection and reporting was more frequently described as
critical, rather than not critical, in articles/reports focusing on migrant, educational, and correctional
settings. Coordination, communication, and staff training emerged as more frequently critical only in
articles/reports on correctional facilities.

 

Figure 5. Number of scientific articles addressing the first review objective (n = 35), by additional
dimension and institutional setting.

The pillars and functions considered by IOM and WHO in the 20 situation analysis studies
included in this review only partly matched the dimensions that we had identified (Figure 6). Among
those, health information (in particular, focusing on surveillance and communication systems) and health
financing were found by WHO and IOM as recurrently critical within migrant centres. Both did not
clearly overlap, neither with the dimensions we had defined before the review, nor with the additional
dimensions we identified by analysing the included articles/reports.
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Figure 6. Assessment frameworks used in the International Organization for Migration (IOM) and
World Health Organization (WHO) situation assessments in relation to the scoping review dimensions.

3.3. Suitable Approaches for Assessing Strengths and Weaknesses in Controlling/Preventing Communicable Diseases

Forty-two articles/reports addressed the second objective of this review. These included
34 grey literature reports (9 tools and 25 risk/needs assessments and guidance documents) and
8 scientific articles.

The nine tools [56–64] we analysed were principally checklist-based (See Supplementary File 1
for further details). Only one was a self-assessment tool [58]. WHO tools were mainly aimed at
assessing health systems [56,59], but also included instruments targeting hospital administrators and
emergency managers [60]. Other tools included instruments to assess refugee/displaced population
emergencies [61], conduct health needs assessments in prison settings [63,64], or support European
parliamentarians visiting immigration detention centres [62]. In addition, while some were clearly
oriented to emergency preparedness [56,59,60], another adopted a capacity assessment approach [57]
in the framework of the International Health Regulations (IHR) [65].

The methods proposed in the eight scientific articles were more diverse, including mathematical
models, the development of a risk assessment tool, a table top exercise, training, the review of
preparedness plans, surveys, and a stakeholder analysis.

The 25 risk/needs assessments and guidance documents used different reference standards to
measure adequacy within migration holding centres with respect to the dimensions we explored.
For example, documents from MSF [61,66], WHO [57,60,67], and UNHCR [68] were cited as standard
references in different ECDC documents [15,31,69] included in this review. UNHCR [70] quoted
a tool designed to identify strategic humanitarian priorities [71] and the Humanitarian Charter and
Minimum Standards in Humanitarian Response (Sphere Project) [72]. Among three documents
on migrant holding facilities in Italy: the first document, a WHO situation analysis [21], quoted
UNHCR [73] and the Sphere Project; the second document, of the Italian Red Cross [74], quoted
a European Red Cross guideline [75]; and the third document, issued by the Veneto Region [76],
referred to a WHO guidance [67].
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4. Discussion

Disease transmission has been repeatedly documented in institutional settings, including migrant
facilities. Human-to-human transmitted and food and waterborne infections have been described
in a variety of institutions, while skin infections have been described in correctional and migration
settings. These findings are consistent with the results of syndromic surveillance in migration centres
in Italy [77,78] and Greece [79,80], that have identified signs/symptoms of scabies, respiratory tract
infections, and gastrointestinal infections as the most frequently reported syndromes.

Human resources, medicines/vaccines, sanitation/disinfection, and physical infrastructure were
all identified as dimensions to consider for the prevention/control of communicable diseases in
migration centres. Among those, we found human resources, physical infrastructure, and sanitation
to be most frequently identified as critical. Although cultural mediators are considered essential
to provide culturally competent services [81], they were recurrently described as insufficient or
unavailable within migrant centres. Poor physical infrastructures, poor environmental hygiene
conditions, and a lack of clean clothing, bedding, and personal hygiene equipment were also recurrent
challenges [18,28], particularly during large sudden influxes of migrants. However, this was not
always the case [34]. The quality of infrastructure/sanitation levels among different migrant holding
centres can vary, also within the same country [19]. Challenges in the physical infrastructure of
migration facilities might be more evident than in other institutional settings, because surges in
migration can rapidly make infrastructures inadequate to host larger numbers of people than initially
intended. Conversely, we found medicines/vaccines more often mentioned as critical in educational
and other institutional settings. This finding is partly due to the fact that several studies focused on
the 2009 pandemic influenza, and largely discussed the use and timing of vaccination and/or antiviral
treatments in educational institutions.

This review was conducted embracing a wide range of institutional settings, due to the lack of
comprehensive studies with a specific focus on migrant centres and communicable disease transmission
and control. The general assumption behind this choice was that a broad spectrum of possible
mechanisms drives communicable disease transmission and challenge outbreak control in institutional
settings hosting closed or semi-open communities, like migrant centres, and that lessons learned could
be translated across settings with similar challenges. We found documents related mainly to three
types of institutions: migrant centres, educational institutions, and correctional facilities.

The documents we reviewed with a focus on educational institutional settings described different
organisation systems and challenges compared with what could be expected in migrant reception
(semi-open) centres. Coherently, the pattern of the most frequently described critical dimensions was
different, with human resources and physical infrastructure (the most frequently critical dimensions in
migrant centres) identified more frequently as not critical in educational settings.

Conversely, this review highlighted that specific communicable disease transmission dynamics
challenge dispersed correctional systems. This is an interesting finding because migration reception
in many EU countries is organised in a similar way, with high turnover short-term facilities and
reception/detention institutions designed to host migrants for longer periods. We concluded that
evidence and experience on communicable disease prevention and control in dispersed correctional
settings might be something to consider/assess also in relation to similarly dispersed migrant reception
systems. These considerations guided the selection of which key dimensions identified in this review
to include in the ECDC preparedness checklist tool to strengthen preparedness in migrant centres [9].

In particular, overcrowding, coordination, health information, and health financing were all
dimensions that had not been defined prior to conducting this review. Overcrowding emerged
as frequently critical, in particular, in migrant centres, and was therefore naturally included in
the tool as an element that could increase the risk of outbreaks. The need to develop functional
coordination among the different actors was instead highlighted, in particular, in dispersed correctional
settings. Nonetheless, we included also this aspect in the tool because, like those institutions, migrant
detention/reception centres are hubs of many different actors working within and outside the centre
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itself. Early detection and reporting was mentioned as critical in articles on almost all the settings
explored and health information was a recurring critical element in the WHO/IOM situation analysis
reports. This finding is in line with the outcome of an ECDC expert opinion [15] that recommended
the implementation of syndromic surveillance systems in migrant centres. ECDC has subsequently
developed a “Handbook on implementing syndromic surveillance in migrant centres and other refugee
settings” [82], so this aspect was included also in the checklist tool.

Finally, we found that the literature stresses the importance of health financing as a relevant
dimension in institutional settings. Lack of sustained funding can explain the lack of human resources,
stock ruptures in all types of commodities, including pharmaceuticals, inadequate infrastructure,
maintenance, and hygiene/sanitation levels. In relation to migration, several EU governments are
highly dependent on EU project and emergency funds in facing sudden influxes of migrants [25,31],
while in some member state NGOs and international organisations have been supporting national
governments by providing services within migrant centres. Thus, health financing sustainability has
been proposed as an indicator of the fragility of migration emergency response systems in terms of their
viability and surge capacity. For this reason, this aspect was also included in the ECDC checklist tool.

Through this review, it was concluded that common standards and reference tools for the
assessment of needs and requirements in EU migrant centres are currently lacking and that the
number of studies particularly addressing this topic is still limited. Consequently, the possibility of
designing a tool against a pre-established set of standards was precluded.

In conclusion, based upon this review, ECDC developed a checklist tool intended for EU/EEA
public health authorities who need to self-assess the capacity for communicable disease prevention
and control at reception/detention centres hosting migrants for weeks/months (medium-term) in
order to identify gaps and set priorities for development. Its aim is to monitor and support capacity
development to prevent the onset, and improve the management of, communicable disease outbreaks
at medium-term migrant reception/detention centres, both on a day-to-day basis and in the event of
a sudden influx of migrants. The tool aims to assess capacity based on three general objectives:

• Outbreak prevention (covering communicable disease prevention, rapid case detection,
and case management)

• Outbreak control (covering outbreak detection and control in the reception/detention centre
being assessed)

• Outbreak management during a large sudden influx of migrants (communicable disease
prevention, detection, and control during a large sudden influx of refugee migrants at the
reception/detention centre being assessed.

One of the first elements adopted from this scoping review was the identification of the
appropriate scope for the tool. The tool assesses preparedness capacity in relation to the medium-term
accommodation of migrants within centres, thereby complementing an existing tool developed by the
WHO PHAME project analysed in this study.

The second general element adopted from the scoping review was to choose a methodological
approach that would not assess against a common recognised set of standards, that we found to be
missing, but that would be based on capacity, using a health system strengthening approach. Therefore,
the tool refers to the International Health Regulations (IHR) as a framework, focusing on capacity
development. In terms of methodology, the WHO Assessment Tool for Core Capacity Requirements at
Designated Airports, Ports, and Ground Crossings was taken as a model and adapted to the context of
medium-term migrant reception/detention facilities.

Finally, the scoping review defined the dimensions to include in the tool, both confirming the
relevance of pre-defined ones and incorporating novel ones. In its final version, the tool addressed
the following: human resources; medicines and vaccines; physical infrastructure; sanitation; health
financing; coordination; health information; overcrowding. A total of 94 statements for self-assessment
were designed to cover the objectives of the tool and address all the identified dimensions [9].
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Given the broad spectrum of possible mechanisms driving challenges in communicable disease
transmission in institutional settings hosting closed or semi-open communities, and the dearth of
literature specifically focusing on outbreak prevention and control in migrant centres, we chose to
adopt a very broad approach for this review. This approach has intrinsic limitations, due to the
diversity of “institutional settings” considered and, within the migration hosting system, the diversity
of reception and detention centres in terms of conditions and public health implications. For this reason,
the scoping review approach was chosen, as this kind of review allows for the identification of possible
issues, even if it will not give a systematic quantification of effects. A scoping review, as described
by Arksey and O’Malley [83], while systematic in its collection of data, as opposed to traditional
systematic reviews, tends to address broader topics where many different study designs might be
applicable, and is less likely to seek to address very specific research questions nor, consequently, to
assess the quality of included studies. This type of rapid review might not describe research findings
in any detail, but is a useful way of mapping fields of study where it is difficult to visualise the range
of material that might be available. The choice of not quantifying effects is also justified because the
contribution of each driver to obstacles in communicable disease prevention/control is setting-specific,
while the underlying mechanisms can be common across settings with common characteristics. Further,
results were stratified by the type of institution, and discussed separately to highlight when data
was retrieved directly on migration hosting facilities and when it was evidence originated from other
settings that might be relevant also to the migration hosting system. As a result of this methodological
choice, limiting the search to PubMed was considered adequate.

While this scoping review study used wide search terms and a long-time frame, we chose to
limit our scientific search to articles in English, Italian, and French language. The language choice
was guided by the language abilities of the reviewer and led to the inclusion of two globally spoken
languages (English, French) and of Italian, the language spoken by one of the EU countries mostly
affected by the recent migration crises in the region.

Further, not including other MeSH terms (such as “refugees”) limited to our ability to identify
articles. The impact of this specific aspect was assessed, and found to be contained (including the term
refugee would have led to a non-deduplicated increase of 12% in the number of abstracts. The reason
lies in the fact that articles were also captured by the use of the term “migrants and transients”, that
was included.

A single reviewer was engaged in reading and analysing abstracts and full-text articles/reports,
and this could have led to a subjective collection of data. However, the information collected, e.g. if
an aspect was mentioned as critical or not, was selected to be as simple and less prone to subjective
assessment as possible, and standardised as much as possible in the study protocol to limit any
negative impact this choice could have had.

We were limited in our grey literature search to our knowledge of relevant institutions
and websites. We considered this not to hinder the general aim of the review that was not to
comprehensively assess literature in relation to an intervention, but rather, to gather a general
understanding of disease transmission drivers in institutional settings, identify more frequent
critical dimensions for outbreak prevention/control, and types of tools that could be adapted to
a migrant setting.

5. Conclusions

As discussed, this literature review has looked across different institutional settings to identify
the foundations for the development of the ECDC preparedness checklist tool for strengthening
preparedness at migrant reception/detention centres [9]. This study enabled us to confirm
the need and shape the structure of the tool, identifying human resources, medicines/vaccines,
sanitation/disinfection, physical infrastructure, overcrowding, coordination, health information,
and health financing as important dimensions for prevention/control of communicable diseases
in migration centres. Furthermore, this study highlighted how evidence and experience on
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communicable disease prevention and control in dispersed correctional settings might be something
to consider/assess, also in relation to similarly dispersed migrant reception systems. Moving forward,
it will be important to pilot test this tool in field settings, and to generate a broad dialogue aimed at
identifying common standards that migrant holding centres could aim to achieve in European settings.
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Abstract: Background: In 2015, a high number of refugees with largely unknown health statuses
immigrated to Western Europe. To improve caretaking strategies, we assessed the prevalence of latent
tuberculosis infection (LTBI) in a refugee cohort. Methods: Interferon-Gamma release assays (IGRA,
Quantiferon) were performed in n = 232 inhabitants of four German refugee centers in the summer
of 2015. Results: Most refugees were young, male adults. Overall, IGRA testing was positive in
17.9% (95% CI = 13.2–23.5%) of subjects. Positivity rates increased with age (0% <18 years versus
46.2% >50 years). Age was the only factor significantly associated with a positive IGRA in multiple
regression analysis including gender, C reactive protein, hemoglobin, leukocyte, and thrombocyte
count and lymphocyte, monocyte, neutrophil, basophil, and eosinophil fraction. For one year change
in age, the odds are expected to be 1.06 times larger, holding all other variables constant (p = 0.015).
Conclusion: Observed LTBI frequencies are lower than previously reported in similar refugee cohorts.
However, as elderly people are at higher risk for developing active tuberculosis, the observed high
rate of LTBI in senior refugees emphasizes the need for new policies on the detection and treatment
regimens in this group.

Keywords: tuberculosis; LTBI; refugee; asylum; infection; IGRA; infectious diseases; migrant

1. Introduction

Currently, Western Europe experiences immigration of a large number of immigrants from
economically less developed or war-stricken countries such as Syria, Afghanistan, and Iraq [1,2].
In their countries of origin and during their escape or emigration, many migrants lacked access to
regular health care and routine vaccination services [3]. During migration, malnutrition, overcrowding,
physical and psychological stress, poor water supply, and poor sanitation predispose refugees to
infectious diseases [4]. Especially tuberculosis (TB), an infectious disease occurring extremely rarely in
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immunocompetent persons in Western countries, represents an increasing problem in refugee health
care [5]. Based on the recent increase in refugee TB cases, the awareness for this disease grows in
Western Europe. In this regard, the identification of migrants at particular risk for TB and their further
diagnostic, evaluation, and treatment is a matter of interest [6,7]. Data on the frequency of the TB
status of migrants entering Europe is scarce and consequently, diagnostic regimens in migrants have
not been harmonized.

In our current work, we performed tuberculosis specific interferon-gamma release assays (IGRA,
Quantiferon) to assess the latent or active TB infection in a large, unselective subset of refugees
representative of the current refugee crisis in Western Europe. The presentation of this data may help
to assess the general risk of TB infections in migrants currently entering Western Europe and, more
importantly, may on the long run support evidence-based harmonization of migrant screening for TB.

2. Material and Methods

2.1. Participants

2.1.1. Study Population and Sample Collection

A total of n = 232 refugees underwent routine interferon-gamma release assay (IGRA) testing
in four Northern German reception centers in August 2015. All subjects presented with acute
complaints, mainly common colds or skin diseases such as scabies and were offered a routine
blood checkup including the complete blood cell count, C reactive protein, and an IGRA. Further
routine testing included the serological analysis of antibodies against vaccine-preventable diseases and
parameters indicative for hepatitis. After n = 232 subjects, the local health authorities recommended
stopping the analysis due to the limited consequence of LTBI in this setting and recommended X-ray
examination only.

2.1.2. Data Collection

The interferon-gamma Release Assay QuantiFERON-TB Gold Elisa was used (Quiagen, Hilden,
Germany) and a whole blood interferon-gamma test measuring responses to ESAT-6, CFP-10, and
TB7.7 (p4) peptide antigens. The laboratory had been certified for routine testing according to DIN
EN ISO 15189:2014. For test interpretation, the QFT Analysis Software was used as recommended by
the manufacturer, and the age and gender dependent normal values were classified according to the
manufacturer suggestions. Specificity was estimated by the manufacturer to be >98%, the sensitivity for
active TB was >80%, and the Quantiferon positivity can aid in diagnosing latent or active TB. Complete
blood cell counts were obtained by automated analysis and confirmed by microscopic differential blood
counts, if necessary. High sensitive CRP was determined by latex-enhanced immunoturbidimetry.
All data were extracted from electronic routine patient records. For personal data protection, all data
were anonymized before analysis. The date of birth and gender were kept available for analysis.
In n = 5 patients, information on gender and in n = 18 patients, the data on age were unavailable or
inconsistent in the records.

2.2. Analysis

Statistical analyses were processed using SPSS version 23.0 or GraphPad Prism version 5.02,
the graphs were created using Microsoft Excel version 2003 and/or GraphPad Prism version
5.02. Calculation of LTBI prevalence was conducted by descriptive statistics. Ninety-five percent
confidence intervals and standard errors were estimated by bootstrapping (simple, 1000 computations).
Fisher exact testing was used for nominal variables for comparison between groups. Multiple
regression (backwards, Wald, exclusion <0.10) was used for comparison between groups. Metric values
were compared by Student’s T-testing. P values < 0.05 were considered significant.
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2.3. Study Approval

The Institutional Review Board (Ethics Committee) of Hannover Medical School approved this
analysis (#2972-2015). All patient information was anonymized prior to analysis.

3. Results

IGRA testing was performed in n = 232 refugees. Subjects had a median age of 26 years (range
6–74 years, IQR 20–34.75). A total of 74.9% of the tested migrants were male. Figure 1 depicts the age
and gender distribution within the cohort.

Figure 1. (A) The age and (B) gender distribution within the analyzed cohort.

In n = 223 (96.1%) subjects, valid IGRA results were obtained. All patients showed in vitro cellular
reactivity (reaction to positive control “Mitogen” >0.5 IU/mL), and all negative controls showed no
significant reaction. No active, smear-positive tuberculosis was detected in the group. Two refugees
were HIV positive, but had a negative IGRA result. Overall, IGRA testing was positive in 17.9%
(95% CI = 13.2–23.5%) of subjects. There were no significant differences of the prevalence in male and
female refugees [16.8% (95% CI = 11.2–22.8) versus 19.6 (95% CI = 9.8–30.8)]. As shown in Figure 2A,
the proportion of positive IGRA testing increased with age (Fisher exact, p = 0.001) (Table 1). While no
refugees <18 years displayed positive IGRA testing, 46.2% of refugees >50 years had a positive result.
This clear effect was also observed in the male subset of tested refugees that displayed an age-related
increase of IGRA positivity with 0% and 9.1% in minor aged and young adults aged 18–24 years as
compared to 62.5% in the oldest age group (Figure 2B). In women, however, this effect was not clear,
most probably due to the low number of the total subjects (n = 10, Figure 2C).

Figure 2. (A) Rate of positive IGRA test results in age- specific subgroups of the analyzed refugee
cohort; (B) Age-related IGRA positivity in male and (C) female migrants (bars display the mean plus
standard error).
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Table 1. Rate of positive IGRA test results in age-specific subgroups of the analyzed refugee cohort.

Age Total n % Positive IGRA

0–17 years 21 0
18–24 years 65 10.8
25–34 years 67 14.9
35–49 years 39 25.6
≥50 years 13 46.2
unknown 18 38.9

When comparing the subject-specific parameters in IGRA positive versus IGRA negative subjects,
only age yielded a highly significant difference in statistical testing. (Figure 3).

Figure 3. The analysis of subject-specific parameters in refugees with negative (IGRA −) or positive
(IGRA +) testing results. (A) age; (B) CRP; (C) hemoglobin (bars display the mean plus standard
deviation, Hb: hemoglobin, *** P < 0.001).

Age remained the only factor significantly associated with a positive IGRA in multiple regression
analysis including gender, C reactive protein, hemoglobin, leukocyte, and thrombocyte count and
lymphocyte, monocyte, neutrophil, basophil, and eosinophil fraction. For one year change in age,
the odds are expected to be 1.06 times larger, holding all other variables constant (p = 0.015).

4. Discussion

We present data on the age and gender dependent prevalence of TB specific IGRA positivity in
migrants entering Europe during the current refugee crisis. The majority of refugees in our cohort
were young adults and in all age groups, most migrants were male. As such, the analyzed subset is
representative of the current population of refugees seeking asylum in Western Europe which, to the
vast majority, consists of young men [8–10]. Overall, we observed 17.9% of positive IGRA tests in
the analyzed cohort with an age-dependent increase of positive test results in elder refugees. This is
similar to previous publications that report on IGRA positivity rates of 20% in migrants entering the
Netherlands in 2012 [11].

In refugees, communicable diseases are a particular threat [3,12–15] as they often times have
limited access to health care services or appropriate nutrition or sanitation [16]. While TB is rare
in Western countries, the global burden of latent tuberculosis infection has been estimated to be as
high as 25% [17]. In 2016, 6.3 million new TB cases were reported [18]. To tackle this worldwide
problem, the World Health Organization’s (WHO) has formulated updated guidelines and an “End TB
Strategy” [19,20]. To reach the WHO target of pre-elimination by 2035, the identification and treatment
of active or latent TB infection in immigrants is central [21]. In Western countries, the vast majority
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of TB cases occur in migrants, for example nearly 65% of active TB cases in the US in 2013 and 73% of
all TB infections in the Netherlands in 2009 were in foreign-born persons [22,23].

A central mechanism of migrant health, as well as the TB prevention in the receiving population,
is the screening of immigrants for latent and active TB [22,24]. During the current extent of migration
to Western Europe, receiving countries have set up different regimens to assess the health status of
newly arriving refugees with or without implementation of routine testing for TB infection. Screening
regimens are not harmonized. As recently assessed by the WHO and European Respiratory Society
(ERS), 86.1% of 38 European national TB screening representatives reported screening for active TB,
50% screened for latent TB, and only 22.2% reported outcomes of latent TB treatment [25]. In 61.1%
of European countries taking part in the WHO/ERS survey, screening for active or latent TB was
performed in refugee centers. While 75% of countries answered that screening for TB was performed
according to national and international guidelines, only 52.7% gave the same answer with regard
to latent TB diagnostics [25]. In Germany, asylum law and national infection prevention plans state
that all immigrants (except pregnant women) aged 16 years or older living in shared accommodation
facilities such as reception centers or shelters for asylum seekers must undergo mandatory chest
radiographs, primarily to identify active pulmonary tuberculosis (German Asylum law, § 62 Abs.
1 AsylG). Further measures of upon-entry screening for TB, especially in children or pregnant women,
are governed by different policies at the level of the 16 federal states.

The usefulness of screening newly arriving immigrants for latent TB by IGRA is a matter of
debate. Mulder et al. estimated the number needed to be treated to prevent one case of TB within
2 years in migrants in the Netherlands, given a positive IGRA and an efficacy of 60% of prophylactic
treatment, to be around 350 [11]. Follow up evaluations may include chest radiographs and induced
sputum analysis. The assay used in our current work has been described to have a specificity for
active TB of around 99% with a sensitivity of about 80% [26,27]. A positive IGRA at entry was
associated with an up to 26-fold increased risk for active TB for refugees in the Netherlands in 2012 [11].
In contrast to skin testing (Mantoux tuberculin sensitivity testing), the IGRA assay is not affected by
TB vaccination. However, IGRA testing cannot discriminate between TB positive individuals that were
recently infected and those with long-standing TB. This is a clinically important distinction as recently
infected patients carry a higher risk of reactivation disease progression [28]. As such, appropriate
follow up diagnostics and treatment regimens need to be implemented to further evaluate the TB
status of IGRA positive refugees.

Unfortunately, we were unable to follow up the refugees with positive IGRA screening in our
cohort and cannot report on the chest radiograph or microbiological results or clinical data of these
subjects. The observation of zero positive IGRA results in children and adolescents in our cohort is
pleasant, previous publications reported latent TB rates of 2.7–6.8% and 0.5% of TB in refugee children
entering Europe during the current crisis [29,30]. However, the high IGRA positivity rates in elder
refugees of our cohort are critical. Overall, we observed an age-related increase in IGRA positivity
with 46.2% of senior refugees above the age of 50 years (62.5% of males >50 years). This finding is of
particular concern, as older persons are at increased risk for TB reactivation [31,32]. TB reactivation in
elder refugees does not only pose a risk for immigrant health but also for the receiving population,
and our data support the notion that health caregivers, during the current refugee crisis, should be
particularly aware of the risk for TB in older refugees. However, our analyses are limited by the fact
that we only present data on a comparably small number of subjects, only n = 10 female refugees
(n = 10) were IGRA positive, and only n = 21 underaged refugees were tested. Another limitation
of our work is the fact that we were unable to link the IGRA results to subject-specific countries of
origin. It has been reported that migrant TB rates reflect those of their countries of origin [11,21,33–35].
For example, refugees from Sub-Saharan Africa have been reported to be at particular risk for latent
TB infections [30,36]. Future studies should include information on the home countries of immigrants
to facilitate IGRA based TB risk estimation in specific refugee subgroups.
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5. Conclusions

Taken together, we here present the current data on the rates of TB specific IGRA positivity in
a representative refugee cohort in Western Europe. The growing population of refugees currently
entering Europe challenges receiving healthcare systems and requires effective medical programs
based on reliable epidemiological data [16]. Only by stringent screening with appropriate follow-up
evaluation and effective therapy, TB associated morbidity can be reduced in the immigrating and
receiving population [24]. We hope that our dataset supports the adaptation of appropriate screening
and caretaking regimens.
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Abstract: Background: The aim of our study was to assess utilization patterns of psychiatric services
by asylum seekers. Methods: We included 119 adults who presented themselves at the University
Emergency Department between 1 March 2012 and 1 January 2017 for psychiatric consultation.
Descriptive data were compared with a control group of non-Swiss individuals with warranted
residence permits using Mann-Whitney-U and chi square (χ2) tests. Results: Patients were mainly
single, male, residing in reception centers, and presented themselves most frequently due to suicidal
ideation. Almost 60% of the patients were assigned to inpatient treatments, with 28 involuntary cases.
Compared to the control group, asylum seekers were younger and more often men (p < 0.001 for
both). Further, they less often had family in Switzerland (χ2 = 9.91, p = 0.007). The proportion of
patients coming in as walk-ins was significantly higher in the control group than in asylum seekers
(χ2 = 37.0, p < 0.001). Asylum seekers were more frequently referred due to suicidal ideation and
aggressive behavior than participants in the control group (χ2 = 80.07, p < 0.001). Diagnoses for
asylum seekers infrequently included mood, as they often reported stress-related disorders (χ2 = 19.6,
p = 0.021) and they were infrequently released home (χ2 = 9.19, p = 0.027). Conclusion: Asylum seekers
more frequently demonstrated severe symptoms such as suicidal ideation and aggressive behavior
and they were mainly treated as inpatients, potentially due to minimal social resources.

Keywords: asylum seekers; psychiatric emergency services; involuntary treatment; psychiatric
hospitalization

1. Introduction

The movement of people currently observed worldwide is comparable in size to the migration
during/after the Second World War [1]. In Switzerland, the annual number of asylum seekers from
2008–2013 has remained stable between 40,000 and 43,000 per year, but has substantially increased
during the following two years to over 65,000 new applications per year [2].

The vulnerability of asylum seekers and generally displaced persons in terms of mental health
issues has been consistently described [3,4]. Despite the methodological inconsistency, there are several
studies that suggest an enhanced prevalence of post-traumatic stress disorder and depression among
refugees [5]. The factors that account for the deleterious effects of the refugee experience include pre-,
peri- and post-migration adversities [6–8].
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Epidemiological data of psychiatric emergency services’ usage by refugees are now increasingly
available and provide a valuable indication of the problems refugees experience [9–12]. This evidence
may be instrumental in evolving strategies for improvement of psychiatric services. At the same
time, major challenges such as cultural and language barriers need to be addressed [7,13]. Utilization
patterns among immigrants in general have already been assessed in the Swiss context [14–16].
Nevertheless, data for asylum seekers are particularly scarce. But information is strongly needed,
since refugees and asylum seekers, often considered as a homogenous sample, present prominent
differences regarding the psychopathology patterns and prevalence of mental disorders [10,17–19].
Differences also refer to the living arrangements, since asylum seekers in Switzerland mainly, but
not exclusively, live in asylum centers. Detention in reception centers has been also connected with
a considerable mental health burden [20]. Nevertheless, the majority of claimants face particular
problems in accessing mental health services, and frequently, the only available option is a psychiatric
consultation in the emergency department. Moreover, it is absolutely worthwhile to study psychiatric
emergencies among asylum seekers following the rise in annual numbers of asylum seekers during
the past few years (2015–2016). This increase enables a larger-scale epidemiological research, which
can focus on particular dimensions of the mental healthcare for asylum seekers, such as the order of
compulsory treatment. Such epidemiological data exist mainly for heterogeneous samples of patients,
poorly defined as of non-Western or black origin or/and lacking further information of residency
status [21–24].

The main aim of this study was to provide first descriptive data on usage of psychiatric emergency
services by asylum seekers. We also compared categorical outcomes between asylum seekers and
immigrants with residence permits to identify factors that may distinguish these two groups of
non-Swiss people.

2. Materials and Methods

This descriptive study included retrospective data from adult asylum seekers (age ≥ 18 years).
These individuals were admitted to the University Emergency Department (UNZ) for a psychiatric
consultation between the 1 May 2012 and 28 February 2017. The UNZ consists of an organization,
which provides 24 h/day psychiatric emergency services and it is responsible for the emergency mental
healthcare for the Canton Bern (roughly 1 million citizens) including asylum centers in this catchment
area. Consultations were conducted by resident doctors (medical doctors during the psychiatry
training program) under supervision of senior doctors. Electronic medical records of patients with
migratory background (i.e., non-Swiss nationality) were initially identified. These medical records have
fastidiously been scrutinized for asylum seekers leading to 1697 records of patients with migratory
background, i.e., non-Swiss nationality. Across asylum seekers there were individuals with pending
cases (permit N), persons with rejected asylum application and provisionally admitted refugees (permit
F). The last category consisted of foreign nationals, ordered to return to their native countries, but, in
those cases, such returners were not admissible, reasonable or possible [25]. These last two subgroups
experience different stressors, and were, therefore, also excluded, yielding a final sample of 119 patients
(See Figure 1). During the screening process, we identified 1460 medical records of patients with
migratory background and warranted residence permits. After removing duplicates and rudimentary
records, we identified 1104 patients, who were included in the analysis as the control group.

We were able to extract the following demographic and clinical data from the included medical
records: gender, age, nationality, marital status, children, type of residence (reception center or not),
the pathway to care (health professionals involved in the referral), the reason for presentation/referral,
diagnosis at the time of consultation (according to ICD-10), referral outcome, presence of interpreter
during the consultation and contact with psychiatric services prior to the recorded (current)
consultation. While classifying patients according to their pathway to care, the following categories
were formed: walk-in, general practitioner or other medical doctor (MD), ambulance, police, or
reception centers. Note that during the asylum process, the Swiss government provides healthcare
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coverage on a mandatory basis; everyone is entitled access to a general practitioner. The reasons for
presentation/referral were grouped as follows: suicidal thoughts, suicide attempt, auto-aggressive
behavior, aggression, mood (depression) symptoms, sleep disorders, acute stress, somatic complaints,
psychotic symptoms, psychosocial problems and medication acquisition. If a patient has been
registered for more than one reason, the major concern at the time of presentation/referral was
used as the main criterion for the outcome. In particular, when suicidal and depressive symptoms
co-existed, patients were classified as referred due to suicidal ideation since they were more likely to
be referred mainly due to the suicidal than depressive symptoms. Therefore, all patients classified
as having depressive symptoms were unlikely to have reported suicidal ideation. Following up
on the referral process the possible outcomes were admittance to a psychiatric clinic (voluntary or
compulsory) or discharge home. Individuals with rudimentary case files or incomplete medical
records were excluded from the analysis. Moreover, for patients who visited the UNZ more than once,
only the most recent registration was considered. Based on a rough geographical classification, the
origin countries have been formed into six groups; Middle East (Iran, Iraq, Jordan, Lebanon, Syria,
Turkey, United Arab Emirates), Eastern Europe (Albania, Belarus, Bosnia-Herzegovina, Chechnya,
Macedonia, Kosovo, Russia), sub-Saharan Africa (Angola, Benin, Congo, Eritrea, Ethiopia, Guinea,
Nigeria, Somalia, Sudan, Togo), northwestern Africa (Algeria, Libya, Morocco, Tunisia), Central-South
Asia (Afghanistan, Bangladesh, China, Sri Lanka).

Figure 1. Medical records included in the analysis.

The study was performed retrospectively with health-related patient data that were exported
anonymously for analysis. One of the authors (MER) had access to identification patient information
and none of the authors was potentially a treating physician of the patients involved. Retrospective
analysis of data for this study was in accordance with the local regulatory authority with the Declaration
of Helsinki. No informed consent was necessary for this type of study.
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3. Statistical Analysis

The data were summarized using descriptive statistics (means and standard deviation). We assessed
gender, age, type of residence, referral conditions (reason and referring person), presence of an interpreter
and prior contact to psychiatric services. Diagnoses (ICD-10) were classified into diagnostic categories
(F10-19, 20-29, 30-39, 40-49, F60-69, F90-99). Demographic characteristics and parameters related to the
registered consultation were compared between the group of asylum seekers and a control group of
non-Swiss patients with warranted permits: our primary hypothesis was that involuntary treatment
orders would be increased in the group of asylum seekers due to issues of integration; we studied referral
outcomes as a categorical variable, but we also transformed referral outcomes to a dichotomous variable
with ‘0’ for cases of non-compulsory treatment consisting of discharge home and voluntary admissions
in the clinic. We used the variable ‘1’ for compulsory treatment consisting of involuntary admissions.
The comparison between study groups was based on non-parametrical tests Mann-Whitney-U (M-W-U)
test and the chi square test (χ2) with a significance level of p < 0.05. For the computation of possible
correlations, cases without data were excluded. All statistical analyses were carried out using IBM SPSS
Statistics, version 22.0 (IBM GmbH, Ehningen, Germany).

4. Results

The medical records were scanned for asylum seekers leading to a sample of 119 persons
(30 women, 89 men). The mean age was 29.88 ± 9.13 (range 18–57) years (Table 1). In terms of
origin, individuals came from a wide range of countries; the most common origin countries were
Eritrea (n = 17), Afghanistan (n = 14) and Morocco (n = 12) (Table 2). The majority of the patients were
single (n = 67, 56.3%) and 72 of the patients did not have children (60.5%). Almost 6 out of 10 patients
(n = 66, 55.5%) had no relatives in Switzerland. Asylum seekers lived mainly in reception centers
(n = 85, 71.4%).

Table 1. Sociodemographic characteristics of asylum seekers (n = 119) and control group (n = 1104).

Asylum Seekers Control Group

Females (%) 30 (25.2) * 500 (45.3)
Age (SD) 29.88 (9.13) ** 36.98 (12.81)

Marital status (%)

Never been married 67 (56.3) *** 458 (41.5)
Widowed & Divorced 9 (7.5) 210 (19.0)

Married (Spouse in CH) 13 (10.9) 227 (20.6)
Married (Spouse abroad) 11 (9.2) 101 (9.1)

Unknown 19 (16.0) 108 (9.8)

Children (%)

No 72 (60.5) 609 (55.2)
Yes (Children in CH) 18 (15.1) **** 348 (31.5)
Yes (Children abroad) 10 (8.4) **** 33 (3.0)

Unknown 19 (16.0) 114 (10.3)

At least one relative in CH, not partner (%)

No 66 (55.5) 521 (47.2)
Yes 34 (28.6) ***** 470 (42.6)

Unknown 19 (16.0) 113 (10.2)

* χ2 = 17.64, df = 1, p < 0.001, ** p < 0.001 for M-W-U, *** χ2 = 22.57, df = 5, p < 0.001, **** χ2 = 22.3, df = 3, p < 0.001,
***** χ2 = 9.91, df = 2, p = 0.007.
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Table 2. Regions of origin for asylum seekers (n = 119).

Regions of Origin (%)

Middle East 27 (22.9)
Eastern Europe 11 (9.3)

Sub-Saharan Africa 33 (28.0)
Northwestern Africa 26 (22.0)
Central-South Asia 21 (17.8)

Predominantly, patients came as walk-ins patients (n = 52, 43.7%), whereas 35 patients (29.4%)
were referred to the UNZ by the police (Table 3). The most frequent reason of referral was suicidal
ideation, reported by 30 patients (25.2%), followed by aggressive behavior, which was the referral
reason for 25 patients (21.0%). Seventy patients reported prior contact to psychiatric services (58.8%).
The consultation was aided by interpreting service in 29 cases (24.4%) or by the presence of a person
who was a speaker of the patient’s native language (family member or colleague of the patient) in
9 cases (7.6%), which was not possible in two thirds of the patients (n = 80, 67.2%).

Table 3. Clinical characteristics of asylum seekers (n = 119) and control group (n = 1104).

Variable Asylum Seekers Control Group

Pathway to UNZ (%)

Walk-in 52 (43.7) * 653 (59.1)
General practitioner (or other MDs) 16 (13.4) 101 (9.1)

Ambulance 13 (10.9) 105 (9.5)
Police 35 (29.4) 245 (22.2)

Reception center 3 (2.5) NA

Referral reason

Suicidal ideation 30 (25.2) ** 122 (11.1)
Suicide attempt 3 (2.5) 43 (3.9)

Auto-aggressive behavior 7 (5.9) 15 (1.4)
Aggressive behavior 25 (21.0) ** 103 (9.3)
Psychotic symptoms 11 (9.2) ** 186 (16.8)

Depressive symptoms 10 (8.4) ** 172 (15.6)
Sleep disorders 8 (6.7) 60 (5.4)

Acute stress 9 (7.6) 91 (8.2)
Somatic complaints 10 (8.4) 73 (6.6)

Psychosocial problems 2 (1.7) 186 (16.8)
Medication acquisition 2 (1.7) 7 (0.6)

Manic symptoms 0 (0) 9 (0.8)
Addiction 0 (0) 23 (2.1)

Other 2 (1.7) 14 (1.3)

ICD diagnoses

Disorders due to substance use (F10-19) 14 (11.8) 153 (13.9)
Disorders of schizophrenia spectrum (F20-29) 22 (18.5) 243 (22.0)

Affective disorders (F30-F39) 17 (14.3) *** 256 (23.2)
Stress-related disorders (F40-F49) 58 (49.6) *** 398 (36.1)

Personality disorders (F60-69) 6 (5.0) 26 (2.4)
Others 1 (0.8) 23 (2.1)

Referral outcome (%)

Discharged home 32 (26.9) **** 453 (41.0)
Discharged home with outpatient treatment 16 (13.4) 110 (10.0)

Voluntary admission 42 (35.3) 312 (28.3)
Compulsory admission 29 (24.4) 229 (20.7)

NA: not applicable, * χ2 = 37.0, df = 4, p < 0.001, ** χ2 = 80.07, df = 15, p < 0.001, *** χ2 = 19.6, df = 9, p = 0.021,
**** χ2 = 9.19, df = 3, p = 0.027.
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The diagnostic picture is dominated by adjustment disorders (F43.2), which comprised one fourth
of the diagnoses (n = 30, 25.21%). Twenty-two patients (18.5%) received a diagnosis of schizophrenia
spectrum disorders, whereas patients were diagnosed with affective and substance use disorders
in 14.3% (n = 17) and 11.8% (n = 14) of the cases, respectively. Regarding the referral outcomes,
59.7% (n = 71) of patients were treated as inpatients: 42 voluntary treatment cases and 29 compulsory
treatment cases (Table 3).

The group of asylum seekers was compared with a control group of non-Swiss citizens with
warranted residence permits in terms of demographic/clinical characteristics and consultation aspects
(Table 1). The two groups showed significant differences for age and sex distribution; asylum seekers
were younger (p < 0.001 for M-W-U), more often men (χ2 = 17.64, df = 1, p < 0.001) and less likely to
have been married than participants in the control group (χ2 = 22.57, df = 5, p < 0.001). No differences
between groups were reported in the proportion of patients having children; nevertheless, the
proportion of asylum seekers with children abroad was higher than in the control group and asylum
seekers less frequently reported children living in Switzerland than patients in the control group
(χ2 = 22.3, df = 3, p < 0.001). Patients in the control group more frequently had relatives residing in
Switzerland compared to asylum seekers (χ2 = 9.91, df = 2, p = 0.007).

Moreover, the two groups differed regarding referral conditions; the proportion of patients
presenting as walk-ins was significantly higher for patients of the control group than asylum seekers
(χ2 = 37.0, df = 4, p < 0.001). The rest of the referral conditions did not differ between groups (p > 0.05
for χ2 except from referral by the reception center, where no counts were available in the control group
and, therefore, no valid analysis was possible. When exploring potential differences in referral reasons
between groups, we detected higher rates of suicidal ideation and aggressive behavior but lower
rates of depressive and psychotic symptoms in asylum seekers (χ2 = 80.07, df = 15, p < 0.001 for all
comparisons). No differences were reported for somatic complaints (p > 0.05), whereas analyses were
not conducted for the rest of reasons due to small number of counts per reason and group. The ICD
diagnoses set by consulting psychiatrists differed for mood disorders (F30-39) and stress-related
disorders (F40-49), with the mood disorders occurring proportionally less often and the stress-related
disorders occurred proportionally more often in asylum seekers compared to control group (χ2 = 19.6,
df = 9, p = 0.021). Regarding referral outcome, the proportion of asylum seekers released home was
lower than in the control group (χ2 = 9.19, df = 3, p = 0.027). For assignment to compulsory treatment
(using referral outcome as a binary variable), study groups did not demonstrate differences (χ2 = 0.85,
df = 1, p > 0.05).

5. Discussion

Our study provides a descriptive and comparative analysis of utilization of psychiatric services
for asylum seekers with pending application. To our knowledge, our retrospective assessment adds to
previous research because access to mental healthcare for immigrants remains scarce. Nevertheless,
this particular subgroup has distinct mental health needs as these patients are exposed to additional
mental health risks [26]. Our study, contrasting previous studies, uses the migration status rather
than the country of birth or race as a determinant for mental health problems. To our knowledge,
specific parameters, such as the order of a compulsory treatment for these individuals, were examined,
whereas the main point widely evaded the focus of research. In this context, we chose to include all
psychiatric diagnoses, while most of earlier studies focused on refugees with schizophrenic disorders,
and particularly first-episode patients. Moreover, the criteria for compulsory admissions largely
vary between and even within countries since they strongly depend on the current mental health
legislation [27].

The profile of asylum seekers in our sample indicated younger and more often male individuals
compared to the control group. They were mainly residing in reception centers and they had no family
in Switzerland. Less than the half of patients presented themselves as walk-ins to the UNZ and the
most common referral reason was suicidal ideation. Consultants most frequently set a stress-related
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diagnosis and arranged an inpatient treatment in 40% of the cases. Asylum seekers reported less family
support with fewer relatives in Switzerland than controls.

Moreover, the two groups differed regarding referral conditions; the proportion of patients coming
in as walk-ins was significantly higher in the control group than asylum seekers. Asylum seekers were
consulted more often due to suicidal ideation or aggressive behavior, but less often for psychotic or
depressive symptoms compared to controls. Mood disorders were diagnosed in a higher proportion
of patients in the control group than in asylum seekers, whereas the rates of stress-related disorders
were higher for asylum seekers. Finally, the proportion of individuals released home was smaller
in the asylum seekers than in the control group and no differences were reported for assignment to
compulsory treatment.

When interpreting these differences, the age difference between study groups seems to be a
plausible finding. Regarding the difference pertaining to gender, previous evidence indicated female
underrepresentation [11,16,28,29]. In our sample, this finding may be due to the two-fold higher
percentages of men in asylum seekers during the years 2011–2015 [2]. Moreover, the high percentage of
aggressive behavior as referral reason (almost one out of fourth) for asylum seekers may be accounted
for by gender, as aggression is more common in men than in women [30]. The proportion of individuals
consulted for suicidal ideation was higher for asylum seekers than for controls; a Danish psychiatric
emergency service study also reported suicidal ideas as the most common referral reason for asylum
seekers [11]. Likewise, hospital data reported high incidence of suicidal behavior in asylum seekers
residing in reception centers in the Netherlands [31]. On the other hand, the low rates of asylum seekers
referred for depressive symptoms may be due to the overrepresentation of stress-related disorders in
our sample as well as in previous samples [7,17,32], as stress-related disorders may imitate depression
in terms of psychopathology [33]. Moreover, an essential amount of asylum seekers with depressive
symptoms was classified in the subgroup referred for suicidal ideation. Thus, it would be more precise
to say that rates of depressive symptoms without co-existing suicidal ideation were higher in the
control group. Further, asylum seekers were less often visiting the UNZ as walk-ins; a previous Irish
study reported that asylum seekers tended to visit general practitioners, who may act as primary
mental healthcare providers, more frequently than did controls [17]. Alternatively, we speculated that
asylum seekers are less familiar with the structure of the health care system in Switzerland, so that
they might hesitate to directly visit the UNZ. For both options, the stigmatizing impact of psychiatry
may account for the barriers of these individuals to access to mental healthcare [34]. Nevertheless,
no differences were reported regarding alternative pathways to mental health care between groups.
The finding of high prevalence of stress-related disorders in terms of set diagnoses is no surprise but is
in alignment with previous evidence [11,17]. Further, it is also rather expected that a higher proportion
of asylum seekers were assigned to inpatient treatment, which may be understood in light of the fact
that they showed more severe symptoms such as suicidal ideation and aggressive behavior than the
control group. Moreover, controls may have more social resources due to relatives also residing in the
country. Thus, the limited social support may account for the higher rates of asylum seekers treated as
inpatients. The assignment to inpatient treatment may also relate to the access problems to specific
treatments for asylum seekers, which was reported previously in cohort studies, also in the Swiss
context [14,35].

Asylum status failed to correlate with assignment to compulsory treatment in our sample.
This major counter-intuitive finding introduces a riddle that may demand quantitative data to unravel
mediating mechanisms. In a sample of unaccompanied refugee minors with insecure asylum status,
researchers reported high rates of involuntary treatment for these individuals referred due to self-harm
and suicidal behavior [32]. Nevertheless, in our sample, differences for involuntary treatment between
study groups did not reach statistical significance despite the high prevalence of suicidal ideation for
asylum seekers.

Anxiety levels for asylum seekers may be strongly related to language issues [29]. The usage of
interpreting services in our sample was very low compared to a Danish study [11], which may introduce
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an important challenge for the improvement of the mental healthcare system. The ethnic distribution
of the asylum seekers presented in the emergency department reflects the mosaic of ethnicities of
people applying for asylum in the Canton of Bern during the past year (2016). The countries with the
most applications included Afghanistan, Eritrea, Syria and Iraq [2].

Due to the retrospective analysis of this database, results must be interpreted with some caution.
No standardized general and systemic medical history was taken. Parameters such as socio-economic
status, length of stay in Switzerland before presentation, symptom severity and illness onset and
duration, were barely provided and therefore could not be included in the analyses. Moreover, asylum
seekers in Switzerland invariably are not allowed to work. As a result, we were not able to control for
the effects of this variable, although the role of unemployment for compulsory admissions as well as
for the psychopathology already has been demonstrated [29,36]. In addition, no data regarding the
length of asylum procedure were provided; nevertheless, this parameter has been associated with an
increased risk of mental disorders [37–39]. Lastly, the control group was not matched for demographic
or clinical characteristics with the group of asylum seekers.

6. Conclusions

Concluding, our data imply that persons presented for psychiatric consultation had severe
symptoms and were more likely than persons with permanent permit to be treated as inpatients.
The treatment of this distinct patient subgroup introduces a public mental health challenge that
needs to be addressed urgently. We strongly hope that this study may inspire the conduction of
prospective studies providing a better overview of the mental health of asylum seekers and enabling
the minimization of the application of compulsory admissions.
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Abstract: The number of migrants has increased globally. This phenomenon has contributed to
increasing health problems amongst migrants in high-income countries, including vulnerability for
HIV acquisition and other sexual health issues. Adaptation processes in destination countries can
present difficulties for migrants to seek help from and gain access to health services. This study
examined migrants’ from sub-Saharan Africa (SSA) and South East Asia (SEA) sexual health
help-seeking behavior in high-income countries with universal health coverage. The systematic
review followed PRISMA guidelines and was registered with PROSPERO. Several databases were
searched from 2000 to 2017. Of 2824 studies, 15 met the inclusion criteria. These consisted
of 12 qualitative and three quantitative studies conducted in Australia, Spain, the United Kingdom,
Belgium, Scotland, Ireland, and Sweden. Migrants experienced a range of difficulties accessing
health services, specifically those related to sexual health, in high-income countries. Few studies
described sources of sexual health help-seeking or facilitators to help-seeking. Barriers to access
were numerous, including: stigma, direct and indirect costs, difficulty navigating health systems in
destination countries and lack of cultural competency within health services. More culturally secure
health services, increased health service literacy and policy support to mitigate costs, will improve
health service access for migrants from SSA and SEA. Addressing the structural drivers for stigma
and discrimination remains an ongoing and critical challenge.

Keywords: migrants; sexual health; help-seeking behavior; systematic review

1. Introduction

The number of migrants has been increasing globally, with an estimate of 258 million international
migrants in 2017 [1]. Between 1990 and 2017, the number of international migrants increased from
152.5 million to 257.7 million—a rise of over 69% [1]. Half (51%) of these migrants were situated in
only 10 countries—nine of which are classified as high-income countries (HIC) by the World Bank,
including United States of America (USA), France, Canada and Australia [2]. A documented migrant
is defined as someone “who entered a country lawfully and remains in the country in accordance with
his or her admission criteria” [3]. Australia, as an example, has a substantial proportion of documented
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international migrants [4] with the Australian Bureau of Statistics [4] recently reporting that the number
of overseas migrants has reached its highest point in 20 years.

There are multiple and complex reasons for migration to HIC, including: safety and
security, health, labour, economic inequalities between high and low-income countries, and family
reunification [5–7]. There are a range of health issues associated with migration; with increased
vulnerability during the migration process [8]. Research from HIC indicates migrants from low
and middle-income countries (LMIC) may have different health and health care needs than the
destination population [8]. This vulnerability may lead to specific problems regarding sexual and
reproductive health (SRH) and service provision [9]. The complexity of migrants’ diverse religions,
cultural backgrounds, educational levels, migration histories, present living conditions and legal
statuses may all influence their sexual health (SH), including their vulnerability for HIV acquisition [9].

Research with migrants in Australia, Canada, the United Kingdom (UK), France, Switzerland
and the Netherlands highlight vulnerability for HIV acquisition, with some overseas born populations
overrepresented in HIV notifications [10]. In the case of Australia, people born in sub-Saharan Africa
and North and Southeast Asia have some of the highest rates of HIV diagnoses by region of birth and
are overrepresented in late or advanced presentation of HIV infection [11]. It has been suggested that
a range of risk factors have contributed to the higher number of HIV cases from these two regions,
such as: low levels of HIV literacy; high rates of undiagnosed and therefore untreated HIV infections;
significant levels of stigma attached to HIV which prevents people from being tested, treated, or from
seeking information; and misconceptions that Australia is free from HIV [12].

Personal, interpersonal, social life, environmental, and cultural factors play important roles in
influencing migrants’ sexual health help-seeking behavior. Previous Australian research shows SEA
and SSA face a range of challenges, such as the adaptation process, cultural and gender differences
and norms, level of control over decision-making, lack of familiarity with the Australian health
system, lack of English language proficiency and inequities in health service access, including to HIV
testing [12]. Whilst not explored in this review, it is acknowledged that there are further barriers to
accessing health services for undocumented migrants.

A better understanding of the facilitators and barriers faced by documented migrants from
SSA and SEA in utilizing SRH services may inform the development of tailored and innovative
health promotion strategies [13] and more comprehensive, appropriate, and accessible health services
for migrants in high income countries. The aim of this systematic review is to explore, from the
perspective of migrants, types of help-seeking behavior and the barriers and enabling factors that
influence documented migrants in gaining access to SRH services and HIV testing in high income
countries (such as Australia) with universal health coverage (UHC).

2. Methods

This systematic review was conducted according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines [14]. It followed procedures previously used by
other systematic reviews conducted by the research team [15–17]. The review was registered in the
International Prospective Register of Systematic Reviews (PROSPERO) to ensure quality adherence,
reporting and dissemination (registration number: CRD42015023330).

2.1. Search Strategy and Information Sources

A total of seven databases were searched: PsycINFO, MEDLINE, ProQuest, PubMed, Scopus,
Global Health and Web of Science. Google Scholar was also used to verify the results of the database
searches. Lastly, an examination of reference lists from the relevant studies was undertaken to assess
whether database results were exhaustive.

Search terms included: (migrant*, immigra*, “sexual health”, “reproductive health”, “help-seeking
behavio?r, “health seeking behavio?r”). All relevant variations, including Medical Subject Headings
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(MeSH) [18] terms were used depending on database requirements and specifications (see Table 1).
Searched fields were keywords, title, and abstract.

Table 1. Search terms and databases used in the systematic review.

Databases
PsycINFO, MEDLINE, ProQuest, PubMed, Scopus, Global Health and Web of
Science.

Concept 1: Migrants

“Ethnic group*” OR “Culturally and Linguistically Diverse” OR “Non-English
speaking” OR “Ethnic minority*” OR “Transient*” OR “migra*” OR “Immigra*” OR
“International student*” OR “Migrant worker*” OR “Labour migra*” OR “Minority
group*” OR “Asylum seeker” OR “Displaced people”

Concept 2: Sexual health

“Sexual behavio*” OR “Sexual risk behavio*” OR “Sexual practice*” OR “HIV
infection*” OR “Sexually transmitted disease*” OR “Genital disease*” OR “Sexually
transmitted infection*” OR “Unsafe sex” OR “Sex education” OR “sexual literacy”
OR “sexual health” OR “reproductive health” OR STI OR STD OR HIV

Concept 4: Help-seeking

“Health seeking behavio?r” OR “Help-seeking behavio?r” OR “Health system” OR
“Health care” OR “Health service accessibility” OR “Health service” OR “Health
information” OR “Health education” OR “Social support” OR “Primary health care”
OR “HIV testing”

This review considered qualitative or quantitative evidence from primary studies related to adult
migrant sexual health help-seeking behavior in HIC. For the purposes of this study, HIC were those
nominated by the World Bank as Organization for Economic Co-operation and Development (OECD)
countries with Gross National Income (GNI) per capita above $12,236 [2]. Only articles with a focus
on sexual health were included. Help-seeking behaviour was described as “the behaviour of actively
seeking help” and included formal (e.g., from health professionals), informal (e.g., from friends and
family) and self-help sources [19].This review was interested in studies of documented migrants, and
studies that focused solely on undocumented migrants were not included. This was due to the fact
that undocumented migrants experience unique barriers to accessing health services compared to
documented migrants. Studies were incorporated if they included migrants from sub-Saharan African
and Southeast Asian countries, aged above 18 years old, and residing in high income countries for
more than 1 year. This review was interested in the migrant experience, and as such, articles on the
perspectives of healthcare providers were not included.

The review included only studies conducted in countries that had Universal Health Coverage
(UHC), such as Australia, Spain, the United Kingdom, Belgium, Scotland, the Republic of Ireland,
and Sweden. Description of what UHC entails, who is entitled to UHC, and a definition of UHC,
has been debated [20] and as such, there are discrepancies in its applications between countries for
migrants. This review used as the definition of UHC a “health care system that provides healthcare
and financial protection to more than 90% of the citizens of a particular country” [21]. Data from the
Global Residence Index was used to determine countries with UHC [21]. From this list, only two
HIC were without UHC—the United States of America and Saint Kitts and Nevis. It is acknowledged
that UHC is often not extended to all migrants. For example, those on temporary visas (including
international students and workers) in Australia are not eligible to Medicare (Australia’s UHC
system) [22]. Likewise, for those seeking asylum in Australia, health care is reported to have been
below Australian standards, with long delays in accessing medical professionals [23]. Broader articles
on help-seeking or reproductive health only were not included.

Only full text, peer-reviewed journal articles, published in English, between the years 2000–2017
were included in the review. Every study identified through the database searches was examined
based on information in the abstract and title. The full text from relevant studies that met the inclusion
criteria was then retrieved.

Title and abstract were screened by two reviewers for potential eligible articles. The results were
then checked by another member of the team based on the inclusion and exclusion criteria. Forty-two
articles were eligible. Quality appraisal was conducted by two reviewers using a checklist adapted
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from the Joanna Briggs series of assessment and review instruments [24] and the National Institute for
Health and Care Excellence (NICE) Quality Appraisal Checklist [25]. Criteria considered in the quality
appraisal checklist included: study population, methodology, outcomes and analysis. Meetings to
discuss quality appraisal with the broader research team identified additional articles for exclusion
based on the income of the host country, UHC status and migrant country of birth. Final judgment
regarding the quality of selected studies was based on the overall assessment of the article, methods,
and study objectives and their relevance. Studies that were excluded at this point (n = 27) included
those without ethical approval or insufficient content on sexual health and HIV. A final 15 studies were
included. Figure 1 shows the process of study selection.

 

 
Records identified through 

database searching 
(n = 2824) 

 
Records screened based on 
keywords, title and abstract 

(n = 695) 

 
Records screened based on full 

text availability  
(n = 289) 

 
Full-text articles reviewed in 

quality appraisal  
(n = 42) 

 

Final articles included in review 
(n = 15) 

 
Articles excluded in quality 

appraisal 
(n = 27) 

 
Records excluded based on 

duplications 
(n = 2129) 

 
Records excluded based on 
keywords, title, and abstract 

(n = 406) 

 
Records excluded based on full 

text availability 
(n = 247) 

Figure 1. Flow diagram of review process.

2.2. Data Extraction

Two researchers independently performed data extraction on the selected articles using
a standardized data extraction form [24]. The data extracted included author and title, research
objective, study design, and key conclusions and recommendations. The final studies were classified
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into three broad areas: (1) Sources of sexual health help-seeking of migrants, (2) enabling factors
for sexual health help-seeking behavior of migrants, and (3) barriers to sexual health help-seeking
behavior of migrants.

3. Results

Fifteen studies met the inclusion criteria for the review (see Table 2). All selected studies included
migrants from Southeast Asia and sub-Saharan African countries living in high income countries,
specifically those with UHC. Of these 15 studies, seven were conducted in Australia [26–32]; two in
the UK [33,34] and one study in Sweden [35], Ireland [36], Spain [37], Belgium [38], and Scotland
respectively [39]. Of the 15 studies, eight studies examined migrants from sub-Saharan African
countries [29,31,33,34,36,38–40]; two studies examined migrants from Southeast Asia countries [26,35];
and five studies explored migrants from mixed regions [27,28,30,32,37].

Twelve of the studies were qualitative [26,27,30–38,40]; and three were quantitative
studies [28,29,39]. Of the 12 qualitative studies, six used focus group discussions [26,27,31,33,34,38],
three used in-depth interviews [32,35–37], and three used a mix of focus group
discussions and interviews [30,36,40]. Nine of the studies included both male and female
participants [27,28,30,32–34,36,38,40], with the remaining six studies completed with female
participants [26,29,31,35,37,39]. Three of the studies focused only on refugees [26,29,30], and four of
the studies had a mean arrival to destination country of less than five years [27,29,35,36]. The studies
varied in participant age with the majority including participants between 18 and 60 years. Two studies
included participants aged 16 and over [30,39]. Two of the studies were conducted with people living
with HIV [32,37]. All studies received ethics approval from a human research ethics committee [26–40].

Results have been reported on in the following domains:

• Sources of help-seeking—sources of information for sexual health and sources for treatment.
• Facilitating factors—social support and patient-healthcare provider relationship.
• Barriers—personal factors; interpersonal and cultural factors; cultural competency of healthcare

provider; healthcare cost and location; confidentiality and relationship with healthcare provider.
• Study recommendations—policy, practice (clinical and health promotion) and research.
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3.1. Sources of Sexual Health Help-Seeking

Of the 15 included studies, four studies reported findings on the sources of sexual health
information sought by migrants from sub-Saharan African and Southeast Asian countries living
in high-income countries [27,30,33,35,39].

Migrants used a range informational sources including health professionals, TV and radio, books
and magazines, and friends and family. Generally, there was a preference for information to come
from a professional source; however, this was not easily accessed [30,39]. For example, in a survey
with African women in Scotland (n = 92), Yakubu et al., found that the majority of women received SH
information from books and magazines (79%); TV/radio (76%); and friends and family (70%); and only
around a third from a family doctor (35%) [39]. However, preferences on where to receive information
were firstly from a doctor (57%), a sexual health clinic (46.6%) and TV/radio (39.7%), with only a small
proportion wishing to receive information from family and friends (27%).

A study by McMichael and Gifford used focus groups and interviews to explore access to sources
of sexual health information and services among young (16–25 years old) refugees in Australia (n = 142).
They found a preference for participants to seek sexual health information from doctors, who were seen
as having expertise and the ability to provide accurate information [30]. However, it was highlighted
that the participants only sought help from a doctor in relation to symptoms of an STI, for contraception
or for an unplanned pregnancy [30]. In addition, participants tended to discuss sexual health with
their peers, however, they reflected that they could not rely on their friends’ information because it
was sometimes unreliable and incomplete. Participants found it difficult to seek SH information from
their parents due to religious and cultural factors; fear of judgement; and dislike for responses that
focused on warnings or personal responsibility [30].

In this study, media (including radio and TV) and written material (books and magazines) were
common sources of information; however, young refugees suggested that some of these materials
presented were uninteresting, or provided exaggerated or inconsistent information [30]. Instead,
the study found preference for using the internet as a source of sexual health information, as users can
remain anonymous [30].

In semi-structured interviews with Thai women in Sweden (n = 19), Akerman et al. found that
most women would discuss sexual health information with their partner in the first instance [35]. In the
case of contraceptives or other women’s health issues (i.e., pregnancy), women would seek information
from other women, including Thai friends, family, or their partner’s family [35]. Women also used the
internet before visiting their GP (accessed via their partners) [35].

A survey by Drummond et al. with newly arrived (less than 5 years) West African women in
Australia (n = 51) found that most women would access a medical clinic (94%) or a hospital clinic (67%)
if they thought they had a STI [29]. They were least likely to seek treatment from a religious leader
(8%), self-help groups, family or friends or traditional healers (all 10%) [29].

3.2. Facilitators for Sexual Health Help-Seeking Behavior

Of the 15 studies, five studies described factors that facilitated migrants to access and utilize
sexual health services [27,28,30,35,37]; however, these were often not the main research objective.

In some studies, participants described attending healthcare services if there was a physical
symptom that they could not fix [30,35]. Social support was not only a source of information on SRH,
but also supported help-seeking behavior [27,28,35,37]. In semi-structured interviews by Guionnet
et al. with women living with HIV in Spain (n = 26), participants reflected that having the support
of loved ones assisted them to adhere to treatment, process the information from their doctor and
encouraged them to continue their treatment [37]. Likewise, positive relationships with their healthcare
provider encouraged participants to attend appointments and adhere to treatment. Positive interaction
included: the doctor being an expert on the issue, providing emotional support and translation of
scientific terms to lay language [37]. A trustworthy relationship with healthcare providers was also
found to facilitate access to sexual health services [30,37].
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3.3. Barriers to Sexual Health Help-Seeking Behavior

Fourteen of the 15 studies highlighted factors that inhibited migrants from accessing health
services in high income countries [27–36,38,40]. From these studies, the following barriers to accessing
health care services were described.

3.3.1. Personal Factors

Studies indicated that many migrants from sub-Saharan African and Southeast Asian countries
had inadequate information about the health system in destination countries and experienced
difficulty navigating access, such as how to make appointments or knowing the necessary documents
required [27,32,34,35,40]. Poor knowledge and understanding of primary healthcare also limited
migrants’ access [30,38]. In addition, many studies reported a lack of knowledge of available SRH
services and their location [27,33,35,38].

3.3.2. Interpersonal and Cultural Factors

Eight of the 15 studies examined interpersonal factors preventing migrants from seeking help
from health services [26,27,29,30,33,34,36,38]. Barriers cited by study participants were: feeling afraid
of being judged by the health provider; feeling afraid and ashamed about what other people would
think; and feeling embarrassed to discuss sexual health [26,27,29,30,36,40]. In a study by Drummond
et al., participants who were asked about accessing services for an STI expressed concern about losing
their job, being afraid of treatment and medication used, and were of the belief they could cope with
the problem themselves [29].

In focus groups (n = 70 participants) by Manirankunda et al., sub-Saharan African migrants
living in Belgium expressed HIV-related stigma, guilt and shame, which included a belief that people
living with HIV were “at fault” for their diagnosis [38]. This type of stigma resulted in participants
feeling that they were not at risk (as they had not engaged in ‘bad’ behavior) or avoiding testing due
to fear of being diagnosed [38]. Additionally, in focus groups and interviews (n = 60 participants)
by Adedimeji et al., sub-Saharan African participants living in Ireland expressed concern about the
perception that HIV is only for “people from Africa”, which created feelings of mistrust and suspicion
among their own migrant communities [36]. Participants also reflected that HIV stigma was an issue,
particularly among religious and community leaders. This resulted in gossip surrounding the HIV
diagnosis of an individual, and in the individual feeling isolated and unsupported by their community.
These experiences had a negative impact on people’s willingness to test for HIV [36].

Likewise, there was a perception among participants in a number of studies that a sexual
health issue (such as a pregnancy outside of marriage or a HIV diagnosis) would result in social
isolation [26,38,40]. Guionnet et al. found that women living with HIV did not wish to disclose their
status due to fear of being socially rejected, fear of being labelled as ‘positive’ or associated with
negative stereotypes, and fear of hurting loved ones [37]. All women who did not disclose their status
to a loved one stopped treatment [37]. In focus groups and interviews by Lindkvist with migrants
from Ethiopia and Eritrea living in Sweden (n = 28), fear of being known to be living with HIV resulted
in people not telling loved ones about their diagnosis and travelling to other cities for testing and
treatment [40].

In a quantitative study using Q methodology (n = 42), Dune et al. found that for migrants living
in Australia, perception by others influenced help-seeking behavior [28]. Lack of support for issues
such as STIs and having sex outside of marriage made people reluctant to seek professional care or
seek appropriate resources (i.e., condoms) [28,30,37,40]. Focus groups by Roger et al. with Sudanese
and Eritrean mothers and daughters in Australia highlighted a lack of discussion around SRH topics in
their communities, with sexual health considered taboo [31]. As a result, many women were hesitant
to discuss sexual health with a healthcare provider and had difficultly using the correct terms for
SRH [31]. This finding was similar across a number of other studies [26,27,30].
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In focus groups with refugee women from Karen (n = 42) living in Australia, Ussher et al. found
conflict between refugees’ culture and beliefs and Australia’s approach to sexual education [26].
While older women expressed concern that teaching young girls about sexual health would encourage
sex outside marriage, they found it difficult to control access to movies featuring representations of
sex, sexual health education at school and interaction with sexually active friends. For young women,
the taboo nature of sexual health made them reluctant to seek information or access services regarding
their sexual health.

For women from Thailand in the Åkerman et al. study, access to health services was delayed or
avoided due to perceived dependence on their male partner [35]. The male partner was first consulted,
before he would then arrange for his female partner to attend a health service. Likewise, in interviews
with migrants living with HIV in Australia (n = 29) in a study by Korner et al., women also indicated
dependence on their husband to arrange healthcare appointments [32].

In some studies, participants preferred the use of traditional medicines—either entirely, or in
conjunction with prescribed medication [33,34,38]. Participants also reported self-medicating until
they were “really” sick, before seeking professional treatment [34].

3.3.3. Cultural Competency of Healthcare Provider

Cultural competency issues were reported as barriers in eight studies [27,31–33,35–37]. As an
example, in a study by Adedimeji et al., sub-Saharan African migrants living in Ireland expressed
reluctance to seek healthcare due to perceived poor service from providers; with the perception that
health providers were insensitive and arrogant [36]. This was instigated by a lack of appropriate
interpreter services and a perception that providers believed “everyone from Africa is living with HIV”,
resulting in perceived discrimination [36]. This was also a concern expressed in focus groups by Agu
et al., with migrants from SSA and SEA in Australia (n = 45), with some participants believing they
had been tested without giving consent [27]. Testing without consent was also the experience for
some migrants diagnosed with HIV in Australia in the Korner et al. study, who indicated that they
were not aware they had been tested when they found out their HIV diagnosis [32]. Experiences of
discrimination in the destination country outside of healthcare services also limited willingness to seek
professional services [27,33].

The cultural background of a service provider was an important factor in accessing health
services [31,33]. In a study by Shangase and Egbe, focus group discussions with Africans living in the
UK (n = 30) found that participants perceived a “negative attitude” from healthcare providers based on
their ethnicity [33]. Migrants in some studies suggested that people outside their own culture would
be unable to understand their specific needs and would not be in a position to help navigate them
through the differences in culture [31,33]. Dune et al. found that participants reported a difference in
the culture of their country of origin to Australia in relation to SRH. The study highlighted a belief
among participants that healthcare providers were not equipped to deal with their unique needs [28].
Several studies also described the importance of the gender of the healthcare provider, with many
women unwilling to discuss sexual health with a male [31,33].

Additionally, a number of studies identified that language was a barrier [30–33,35,37,40], in that
either a provider would not use simple descriptions, or an appropriate interpreter was not available
or offered. This resulted in confusion around diagnosis and treatment, including correct dosage [33].
In the Åkerman et al. study with Thai women living in Sweden, male partners were often their
interpreter, although they also struggled with the language used in consultations [35]. Participants in
this study also expressed a preference to seek healthcare in their country of origin, due to the barriers
experienced in accessing their destination country’s health system [35].

In a study by Lindkvist with migrants from Ethiopia and Eritrea living in Sweden,
some participants described the misuse of interpreters [40]. Participants described being provided
an interpreter without being consulted on whether they needed one which was experienced as an
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insult. Issues arose when interpreters had conflicting translations, or provided incomplete translation,
which created further confusion [40].

3.3.4. Healthcare Cost and Location

Five of the 15 studies found that the cost of healthcare and location were factors that inhibited
migrants from accessing health services [27,29,34,36,38].

Adedimeji et al. reported that the cost for GP-provided HIV testing, approximately 40–50 Euros,
was the largest barrier to testing for participants [36]. Many participants self-identified as having
a low-income, but were not eligible for a medical card (for low-cost health services) [36]. For those
able to access government funded health services, there were long waiting times, which resulted in
missed opportunities for early diagnosis and linkages to care [36]. Focus groups with sub-Saharan
African migrants (n = 70) in England by Thomas et al., identified instances of individuals using false
identities in order to access free health services [34].

Several studies also found that beyond the cost of consultation, there were other costs experienced
by migrants in accessing healthcare [34,36]. These included contraception, pharmaceuticals, time off
work, childcare and transport [36–38]. In the study by Thomas et al., participants reported importing
medication from their country of origin due to the cheaper price [34]. Likewise, in a study by Korner
et al., temporary residents living with HIV in Australia indicated they were unable to afford HIV
treatment and instead imported treatment from their country of origin [32].

Location of health services was also highlighted as a factor inhibiting access to testing [36,37,40].
Adedimeji et al. reported that most participants were accustomed to seeking treatment from main
hospitals, and were unaware there were several private HIV testing services in the capital city of Ireland
(Dublin) [36]. The respondents of the study were opposed to accessing treatment in the hospitals due
to perceived lack of privacy [36].

3.3.5. Confidentiality and Relationship with Healthcare Provider

Seven of 15 studies addressed the healthcare provider and patient relationship [27,28,30,32–34,36].
In a number of studies, participants expressed concern about the confidentiality of their

consultation [27,30,31,36,37,40], with some preferring a person outside the community to conduct
testing. Additionally, participants in some studies expressed concern about an HIV diagnosis reported
to the government or immigration authorities, which they perceived would result in them being
deported [27,32,34,36,38].

Negative relationships and previous negative experiences with healthcare providers also limited
uptake of health services and testing [37].

3.4. Study Recommendations

Fourteen of the 15 studies made recommendations relating to policy, health promotion and clinical
practice and research. Recommendations generally related to improvements in clinical practice or for
interventions to increase education and access to services [27,29–33,36,37,39,41], such as outreach HIV
testing, increased sexual health education, addressing HIV-related stigma, or cultural competency
training of clinical staff. Recommendations for policy are generally related to cost of health services
and promoting free services [34,35,40], or development of migration policies for people living with
HIV [32]. Recommendations for research centered on the need for better understanding of the
construction of health and sexual health among migrants and additional barriers to accessing sexual
health services [26,28].

4. Discussion

There is an upward trend in the number of migrants moving to high income countries [42]. As a
result, the number of health issues experienced by SSA and SEA migrants living in those countries
has increased, including increases in STIs, HIV and other SRH problems. In many countries, there is
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concern about delayed access for SRH issues, particularly in relation to late diagnosis of HIV [43–45].
Despite these concerns, there are limited peer-reviewed studies assessing SSA and SEA migrant sexual
health help seeking behavior in high income countries. This review explored sources of information
on sexual health and the barriers and facilitators influencing SSA and SEA migrants to gain access to
SH services and testing in high income countries. The review identified 15 peer-reviewed articles that
met the inclusion criteria published between 2000 and 2017. The articles selected identified a range of
barriers, and to a lesser extent, facilitators and sources of help-seeking across a number of levels.

4.1. Overview of Findings

Few articles described sources of help-seeking in this review. For most migrants, healthcare
providers were often considered to be the preference for information on SRH [27,30,39]. However,
issues relating to access to health services, or a reluctance to discuss sexual health topics, resulted
in limited knowledge transfer from these ‘trusted’ sources [30,39]. Combined with low levels of
access to trusted sources, several studies identified topics of sexual health as being taboo—particularly
for young people who were unmarried [26,27,31]. This contributed to low levels of knowledge on
sexual health (mainly on safe sex practices) [46]. Indeed, previous research in Australia has identified
lower knowledge on a broad range of sexual health topics among SSA and SEA migrants [47–51].
Knowledge regarding transmission and the process of testing for HIV has been shown to increase rates
of testing [52,53].

This review identified very few enabling factors to accessing SRH services for SSA and SEA
migrants. For most studies, symptoms relating to an SRH issue were most often the motivator for
seeking professional help, which is problematic in regards to STIs and BBVs that can be asymptomatic
for a period of time, such as HIV. This is consistent with previous research which has identified
a reluctance to seek professional help unless physical symptoms are present, for both sexual health
issues and other physical and mental health issues [29,44,52,54].

Barriers to sexual health help seeking were commonly reported and were mostly consistent
within this review. The main barriers identified included: low knowledge of healthcare system in the
destination country and where to access SRH services; the taboo nature of SRH within communities
and lack of perceived social support; lack of cultural competency within the healthcare system; the cost
and location of healthcare and concerns of confidentiality [27–36,38].

In some studies, perceived shame and stigma relating to HIV and STIs limited uptake of health
services, even when symptoms were apparent. Expectations of community isolation for issues such
as HIV, STIs and unplanned pregnancy contributed to low levels of testing and interactions with
healthcare providers [29,31]. In the case of HIV, there was a perception that HIV only happened to
‘bad’ people, which lowered individual perception of risk [55]. Previous studies have identified the
important role that addressing stigma and increasing social support has in improving knowledge,
safe sex behavior and improving sexual health service uptake [44,52,56–58].

For the most part, studies in this review identified a lack of responsiveness within health systems
to address the needs of migrants as well as low levels of cultural competency among healthcare
providers. Difficulties navigating the healthcare system, booking appointments and knowing how
to link into health services were described in this review. Pathways to care are often quite different
between origin and destination countries and migrants may bring expectations of health services to
their new country [59,60]. The perceived culture regarding SRH between origin and destination country
are often conflicted for migrants, with ‘Western’ countries suggested to be generally more liberal in
their approach [28,59]. In some cases, a perceived invisibility of community within healthcare services
limited uptake. Non-community members were perceived as being unable to help navigate cultural
differences, creating difficulty in accessing services [33]. For some sub-Saharan African migrants,
this was evidenced by preferences for traditional medication and expressed mistrust of ‘Western’
medicine [33]. In previous studies, general practitioners have identified gaps in their own knowledge
and understanding of culture, which have negatively impacted on their delivery of care [61]. There is
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a need for health systems and providers to be able to understand and engage with cultural beliefs and
practices, to better address the SH of migrants in their destination country [59,62].

In some studies, migrants perceived healthcare providers to be discriminatory or unable to
address language barriers [30–33,35,37,40]. Sub-Saharan African migrants reported feeling ‘targeted’ by
healthcare providers in relation to HIV, who were perceived as assuming “everyone from Africa is living
with HIV” [36] and incidences of lack of consent to test for HIV were reported [27,32]. Additionally,
where language was a barrier, studies identified the lack of interpreter services, and partners or
other family members being used instead. In many cases, healthcare providers were criticized for
using overly complicated or scientific terms, rather than lay language [30–33,35,37,40]. Previous
research has identified healthcare providers as being integral to facilitating access to health services,
and encouraging BBV and STI testing [62]. It is therefore critical that healthcare providers have the
cultural competency to build positive, trusting relationships with migrant patients and have adequate
resources (such as interpreters or bicultural workers) to support engagement and perceived cultural
security [60,61,63].

4.2. Implications for Health Promotion, Clinical Practice, Policy and Research

This review highlighted a number of considerations for practice, policy and research. These
implications are based on the results and recommendations made in the included studies, unless
otherwise stated. These implications are broad, acknowledging that sub-Saharan Africa and Southeast
Asian migrants are not homogenous and have a range of experiences that influence barriers and
facilitators to help seeking. As recommended by a number of articles from this review, community
involvement is critical in the uptake of strategies to improve access to sexual health services to address
unique barriers [64,65].

4.2.1. Implications for Research

Studies discussed the differences in cultural beliefs and practices regarding health, preventative
health and sexual health. A better working knowledge of communities’ understanding of health
and health behaviors is needed to tailor health services and health promotion interventions [44,66].
Future research should consider segmentation of migrant groups by country of birth, gender, age and
other relevant factors to better identify and address specific issues for priority groups.

Many of the studies described barriers to health services, with very little discussion on the sources
of or facilitators to help-seeking. Better understanding of what works and why is needed, with a focus
on successful interventions in health promotion, service delivery and policy changes [36]. Research
that focuses on the pathways of care for migrants in seeking help for sexual health issues will provide
better working knowledge of experiences of testing and treatment [67].

4.2.2. Implications for Health Promotion Practice

A number of studies made recommendations regarding sexual education, including safe sex
practices. All these studies stressed the importance of culturally-appropriate material and delivery
of information [27,36]. Indeed, there is need for health promotion interventions to consider the
role of culture, sexuality, resettlement process, understanding of preventative health and gender
norms in sexual health help-seeking [35,44,60,66]. Previous research with healthcare providers have
also acknowledged the need for resources to extend beyond language, and to also consider cultural
factors [68]. Points of education recommended included: school-based education [30], during the
settlement process [31,35], and social and ethnic media and community events [58].

The role of community and social support was acknowledged in some studies [36]. Studies also
highlighted a need for direct involvement of affected communities in the development of targeted
prevention and testing programs [39]. Recommendations included involving community and religious
leaders in delivery of sexual education and in addressing stigma and judgment associated with
unplanned pregnancy, STIs and HIV within communities. Additionally, developing partnerships
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between communities, healthcare services and health promotion organisations may help develop
trust and facilitate access to relevant services by migrants [31]. Diversifying opportunities to access
sexual health services may also increase help-seeking behavior [69]. Community-based testing for HIV,
STI and hepatitis B have been successful [70], particularly in conjunction with information sessions
from healthcare providers [38].

4.2.3. Implications for Clinical Practice

Access to health services and cultural competency of services were the most cited barriers to
help-seeking. As global migration continues to increase, there is a need for countries and health
services to be more responsive to the needs of their culturally diverse populations. This should be
considered in planning health services to ensure that pathways of care are clear and accessible, there is
a diversity of staff (both ethnic group and gender), appropriate interpreters and bilingual workers are
accessible when required, and staff have cultural competency training [27,33,60,63,66]. Sufficient time
must also be available to explain confidentiality and privacy, health concepts, procedures and treatment
options fully, and to listen to and discuss concerns regarding cultural practices and beliefs [33,36].

While not a focus of this review, other studies have cited low knowledge of priority populations
for specific sexual health issues, such as HIV and hepatitis B, among healthcare providers [61,67].
Additional training, or systems to prompt sexual health discussions, may be a consideration [41].
However, identifying high risk populations may result in communities feeling ‘targeted’, or reify
existing differences [36]. Accordingly, strategies to minimize this need to be considered with
relevant communities.

4.2.4. Implications for Policy

Cost and location were frequent barriers to accessing health services. Consequently, direct and
indirect (i.e., transport, time off work, childcare etc.) costs of access need to be considered by
governments in planning the delivery of health services [36]. Experiences of migrants not being
eligible for low-cost health service within countries with universal health coverage, particularly in
the case of the UK [34], questions whether UHC is accessible for all people within a country [20].
In other cases, where migrants are able to access UHC, issues may pertain to the location of free health
services, difficultly in applying for low-cost health care, differences in gender norms in relation to
sexual behavior and help-seeking decision making, experiences of stigma and discrimination or lack
of clear pathways of care [44,60,66]. Relevant issues need to be identified for specific populations of
migrants to encourage uptake of services.

In many of these studies, documented migrants expressed concern regarding deportation,
particularly in relation to HIV. Implications of an HIV diagnosis need to be made clearer in cases
of mandatory testing (such as in Australia) [27], to avoid creating additional barriers to healthcare
access [32].

4.3. Study Design and Reporting Strengths and Limitations

Most studies indicated methodological limitations of the research. Limitations that were frequently
reported in included studies were: lack of interpreter or translated material and subsequent exclusion
of those who did not speak the destination country language/s; convenience sampling (participants
were often those connected to a non-government organisation working in sexual health) and social
desirability bias. In some instances, studies provided little detail about country of birth, age range
and other sociodemographic details, as well as legal status in host country. Most studies recruited
participants from multiple countries of birth, had large age ranges and included both male and female
participants, with subsequent reporting of very broad, common issues and experiences. Very few
studies provided more specific detail for particular groups. Poor understanding of variations between
cultures can result in incorrect assumptions about migrant health needs and subsequent low health
service utilisation. Positively, all included studies sought ethical approval.
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The majority of studies (n = 12) reported were qualitative. As such, the association between
barriers and facilitators and help-seeking outcomes were not able to be assessed. However,
the qualitative nature of these studies does provide further insight into the facilitators and barriers
and provided greater detail and context regarding migrants’ experiences. Most studies provided detail
about the methodological and theoretical framework and analysis process; however, some were limited
in their reporting against best-practice reporting criteria.

Quantitative studies acknowledged the limitation of small sample sizes, with all studies
recruiting less than 100 participants, and two studies less than 50. These studies focused on
constructs and attitudes towards sexual health help-seeking but did not report on behavior or other
help-seeking outcomes.

4.4. Strengths and Limitations of the Systematic Review

This systematic review is the first known study to assess sub-Saharan African and Southeast Asian
migrants’ sexual health help seeking in high-income countries in relation to sources of help-seeking,
facilitators and barriers. The use of seven databases and multiple search terms across 17 years
of peer-review literature provided a broad scope of studies. Inclusion of both quantitative and
qualitative studies provided both descriptive data alongside participants’ lived experiences and the
context of these experiences. Multiple researchers reviewed database search results and assessed the
quality of the studies for inclusion to reduce error. The review was registered with the PROSPERO
International Prospective Register of Systematic Reviews. While the studies had different research
questions, many of the barriers described in this review were consistent.

The limitations of this systematic review were that it included only peer-reviewed studies and
those published in English. The exclusion of grey literature in this review may have limited the results,
which has implications for external validity. Additionally, only articles published in English were
included due to limited resources, which may have narrowed the scope of this review. It is likely
that studies in other languages may have provided valuable contributions. No meta-analysis was
conducted due to the heterogeneity of the included studies.

The SR only focused on high-income countries that have a universal health care system, therefore
the results may not be transferable to countries such as the USA. The selected studies focused only
on migrants with legal status in their destination country and there may be additional barriers for
undocumented migrants. Future reviews could look at the barriers specific to undocumented migrants,
as these are unique factors not relevant to documented migrants. The results of this review were
context specific and are unlikely to be transferable to all sub-Saharan African and Southeast Asian
migrant populations residing in high-income countries, though the findings may be valuable for
a number of countries and provide broad insights and recommendations for research, policy and
practice. Many of the studies included focused on barriers to health service access, making it difficult
to comment on sources of help-seeking and facilitators.

This review was only interested in migrants’ perspectives. It is acknowledged that studies on
healthcare provider perspectives contain a rich range of information, which is not described here.
Further work is planned to review this.

5. Conclusions

Growth in global migration has seen increases in the acquisition of STIs and BBVs amongst
migrants. For migrants travelling to high-income countries from countries in regions of higher HIV
prevalence, a range of factors may increase vulnerability for HIV acquisition. This study found
barriers to access included: stigma relating to STIs and BBVs, direct and indirect cost associated with
access, difficulty navigating health systems in destination country and lack of cultural competency
within health services. Very few studies described sources of sexual health help-seeking or facilitators
to help-seeking.

155



IJERPH 2018, 15, 1311

Early diagnosis of STIs and BBVs is crucial to prevent onwards transmission and reduce the burden
of associated healthcare. Accordingly, a better understanding is required of the structural drivers
of inequality including culture and gender along with targeted, resourced and evidence-informed
strategies to address these barriers.
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Abstract: Workplace violence (WPV) by patients and visitors is a hazard in many emergency
departments (ED), with serious consequences for both staff and patients. Patients with a migratory
background seem to be prone to being involved in WPV. We therefore reviewed all reports of ED staff
who experienced WPV over a 4-year period (2013–2016). We analyzed data on the reasons for the
incident, the time of day, the manner of violence, the consequences, and the migratory background of
the aggressor. In total, 83 cases of WPV were reported over a four-year period. The average age of
the violent person was 33.1 years; in 35 cases (42.0%), aggressors were younger than 30 years old,
53 (63.8%) were male, 49 (59%) were of Swiss nationality, and 35–40% had a migratory background.
The odds ratio of people originating from a low- to middle-income country versus those originating
from a high-income country was 1.8. Furthermore, 45.8% of the patients arrived by ambulance (n = 38)
and 19 patients (22.9%) were self-presenting. Most cases (92.8%) involved verbal aggression, but in
more than half of the cases, physical assault (56.6%) was also reported. In addition, 43 (51.8%) of the
events occurred during the night. Results also showed that 42 (50.6%) of patients who were involved
in WPV were under the influence of alcohol and 29 (34.9%) suffered from psychiatric disorders.
Security personnel and police were involved in 53 (63.9%) and 47 (56.6%) cases, respectively. Twenty
patients (24.1%) were sedated and 16 (19.3%) were restrained. In 18 cases (21.7%), the psychiatrist
ordered compulsory hospitalization in a psychiatric institution. Taken together, WPV is a relatively
common event in our ED and persons with a migratory background are involved more often relative
to their frequency of ED visits.

Keywords: aggression; emergency department; workplace violence; migrants

1. Introduction

Workplace violence (WPV) by patients and visitors is a reality in many emergency departments
(ED) all over the world [1–9]. Previous studies have shown that in North America and Great Britain,
74% of doctors were victims of verbal abuse (VA) and 28% were victims of physical abuse (PA) over
a one year period. Furthermore, 81% of nurses experienced VA and 26% experienced PA over a one
month period [10–12]. Depending on the setting, rates of VA may be up to 100% within the last twelve
months. However, published data about WPV in the ED setting reports very different crime rates
depending on the setting and location [13–19].

IJERPH 2018, 15, 1423; doi:10.3390/ijerph15071423 www.mdpi.com/journal/ijerph160
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WPV is not only a hazard to the ED staff, but also to other patients as it can disturb the
departmental workflow and impact patient safety [20]. In addition, WPV can lead to personal
consequences, such as stress, increased rates of missed workdays, burnout, job dissatisfaction, high
consumption of alcohol or drugs, relationship breakdown, and post-traumatic stress disorder [11,13,21].

Various risk factors have been reported to contribute to WPV. These include patient-related risk
factors, such as social, economic and cultural factors, male gender, alcohol intoxication, substance
abuse, mental disorder, and language barrier that leads to frustration [20,22–24]. These factors are often
found in migrants, especially those who originate from low- and middle-income countries [25]. With
these reasons and the recent increase of patients with migratory backgrounds seeking ED assistance,
as well as previous reports indicating that migrants are prone to be at higher risk for aggressive
behavior [26], the aim of this study was to define the incidence of and characterize cases of WPV that
were reported at the ED of a Swiss university hospital. Our data indicates that the investigated ED
had a relatively low level of WPV with an increased odds-ratio of people originating from low- to
middle-income countries to be involved in aggressive behavior.

2. Materials and Methods

This single centre retrospective study that was done in a Level one university hospital emergency
department in Bern, the capital of Switzerland, used the report folder for “threat and aggression”
where all reports were filed by ED staff who experienced and reported WPV. The study included all
cases of WPV where the patient was 16 years or older.

After identifying the cases from January 2013 to December 2016 and cross-referencing the
information with our clinical information system, we generated an anonymised data spreadsheet.
The cases were analysed by patient criteria, such as age, gender, nationality, migratory background,
main diagnosis, and reason for hospital admission. Furthermore, we analysed the incidence,
the categorisation of PA, VA, threat, sexual harassment, stalking, damage to property, or theft, and
the time of the aggression according to shift time (07:00–15:00; 15:00–23:00; 23:00–07:00). Necessary
interventions were grouped by the involvement of police and/or security personnel, psychiatrist
consultation, use of sedative medication, or restraint of the patient. Possible consequences included
letters of complaint, expulsion from the hospital, refusal of future admissions to the hospital area,
pressing charges against the patient, or compulsory hospitalisation in a psychiatric institution ordered
by the psychiatrist. The cases were analysed by year in order to identify trends and developments.

According to the international organization for migration (IOM), a migrant is any person who
is moving or has moved across an international border or within a State away from his/her habitual
place of residence [27]. However, we used a different categorization. We calculated the odds and odds
ratio for people of low- to middle-income countries versus high-income countries with a gross national
income per capita of above $12,236 for 2018 using Microsoft Excel [28].

The study was performed according to Swiss law and consent of the cantonal ethic commission
was given (KEK No. 390/15).

3. Results

The study center was an emergency department of a Swiss Level one university hospital with
a catchment area of about 2 million people, which treats about 45,000 patients per year [29]. In the time
period of the study, 159,388 patients were seen in total, with 13.7% of patients originating from low- to
middle-income countries. A total of 84 cases of WPV were reported from January 2013 to December
2016. No cases were excluded. From January to December 2013, there were 4.5 cases of WPV per
10,000 patients who were treated in the ED, in 2014 there were 6.3 cases, in 2015 there were 4.9 cases,
and in 2016 there were 4.3 cases per 10,000 patients.

The mean age of the aggressors was 33.1 years. In 53 cases (63.9%), the aggressor was male.
Thirty-five (42.0%)—23 males and 12 females—were between 16 and 30 years of age (Table 1).
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The gender of the perpetrator was not recorded in seven cases, nor was it possible to determine
it properly. The same was true for the age of the perpetrator in six cases.

Table 1. Characteristics of the aggressor.

Characteristic Total 16–20 AIY 21–30 AIY 31–40 AIY 41–50 AIY 51–60 AIY >60 AIY

Male 50 (59.5) 6 (7.2) 18 (20.5) 11 (13.3) 5 (6.0) 3 (3.6) 7 (8.4)
Female 27 (32.1) 5 (6.0) 8 (8.4) 8 (9.6) 1 (1.2) 4 (4.8) 1 (1.2)

Unknown 7 (8.4)

Nationality Swiss Western E East E African Asian Other/Unknown
50 (59.2) 9 (10.8) 8 (9.6) 3 (3.6) 4 (4.8) 10 (12)

Country of Origin L&M-IC H-IC Unknown
17 56 12

Year 2013 2014 2015 2016 Total

Total of WPV cases 17 25 22 20 84

RR M 0.4 0.4 0.29 0.35 0.31

Admission
Self-admission

Ambulance
Self-admission Ambulance Police Psychiatrist Physician Other/Unknown

19 (22.9) 38 (45.9) 9 (10.8) 3 (3.6) 5 (6.0) 9 (10.8)

Diagnosis Psychiatric Alcohol Intox Injury Other Unknown
29 (34.9) 42 (50.6) 11 (17.5) 12 (19.0) 18 (21.7) 6 (7.2)

AIY: Age in years, N (%). Multiple diagnoses may be given. E. = Europe; L&M-IC: low- and middle-income country;
H-IC: high-income country. Intoxications were not included under psychiatric diseases; alcohol intoxication was
not included under intoxication. 7 were of unknown gender. RR of M = relative risk of persons with a migratory
background to be involved in WPV.

Over the study period, WPV incidences were between 17 and 25 per year. And of these
perpetrators, we observed a twofold increase between 2013 and 2016—from 7 to 14 cases. Most patients
possessed a Swiss passport (49; 59.2%) or passports from other high-income countries (23; 31.9%).
The percentage of patients with a migratory background with origins in a low- to middle-income
country who were involved in WPV was 22%. In comparison to this, 22% of foreigners in total live
in the Bern area [30]. Compared to high-income countries, patients from low- and middle-income
countries had an elevated incidence of aggression with an odds ratio of 1.81.

Most patients were admitted to the hospital by ambulance (45.9%) or were self-presenting (22.9%),
and nine (10.8%) were brought to the department by the police.

The most common main diagnosis on admission was intoxication with alcohol (n = 42) or other
substances (n = 11). Next were mental disorders (34.9%) without additional intoxication. Most cases
of mental disorders were suicidal ideation (26.1% of psychiatric patients), followed by schizophrenia
(17.4% of psychiatric patients). Twelve (19.0%) aggressors were admitted to the ED due to injuries.
Eighteen (21.7%) patients were treated for internal medical problems other than intoxication.

Most cases of WPV involved VA (92.8%); in half of the cases, PA (56.6%) was involved. In 24.1% of
cases, there were threats against the ED staff, and five cases (6.0%) of property damage and two cases
(2.4% of patients) of sexual harassment were also reported. In five cases, relatives were involved in
WPV and in four cases, a weapon was present.

In total, 15 (18.1%) cases of WPV occurred between 07:00 and 15:00, 24 (28.9%) between 15:00 and
23:00, and 43 (51.8%) between 23:00 and 07:00 (Table 2).

Assistance by internal security personnel was necessary in 63.9% of cases and in 56.6% of cases,
the police were involved. Psychiatrist consultation was requested in 34.9% of patients who were
involved in WPV, in 24.1% sedative medication was requested, and in 19.3% of cases, fixation was
deemed necessary.

More than half of the patients (53%) who were involved in WPV received a letter of complaint
from the hospital. Six patients (7.2%) were told to leave the hospital area and 3 patients (3.6%) were
banned from returning to the hospital area. In 21.7% of cases, a psychiatrist ordered compulsory
hospitalisation in a psychiatric institution. This figure increased from zero in 2013 to ten in 2015
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and dropped to five in 2016. In 9.6% of cases, charges were pressed against the patient, however it
is unknown how often this led to a conviction. The charges included four PA and four with PA in
combination with sexual harassment, damage of property, and threat. Nineteen (29%) patients who
were involved in PA (55.8%) received a letter of complaint, charges were pressed against seven (20.6%),
and in seven cases (9.5%), the aggression had no consequences.

Table 2. Case characteristics of WPV.

Characteristic N (%) N (%) N (%) N (%) N (%) N (%)

Time of incidents 07:00–15:00 15:00–23:00 23:00–07:00
15 (18.1) 24 (28.9) 43 (51.8)

Type of aggression Verbal Physical Sexual Threat Damage
77 (92.8) 47 (56.6) 2 (2.4) 20 (24.1) 5 (6)

Intervention Security Police Psychiatrist Sedatives Fixation
53 (63.9) 47 (56.6) 29 (34.9) 20 (24.1) 16 (19.3)

Consequences None Expulsion Refusal of admission Letter of complaint äFU Charges pressed
8 (9.6) 6 (7.2) 3 (3.6) 44 (53.0) 18 (21.7) 8 (9.6)

äFU = compulsory hospitalization in a psychiatric institution; RR = relative risk of migrants to be involved in WPV.

4. Discussion

The aim of this study was to characterize the reported WPV over a 4-year period from January
2013 to December 2016 in the ED of a Swiss Level one university hospital and to describe the associated
factors, necessary interventions, and the consequences of these incidents.

Even though the personnel anecdotally reported an increase in cases of WPV, actual reported
cases did not increase over the last few years. However, numbers of reported cases were very low. It is
not certain if the number of reported cases is a true image of the situation. It may be that awareness of
WPV is increasing, but that the staff remain reluctant to accept the importance of reporting it. Most
studies estimate that 50% to 75% of cases are unreported [31]. The principle barriers to reporting
are fear of retaliation, absence of physical injury, fear of inconvenience from reporting WPV, or the
potential effect on customer satisfaction; ED staff often think that it is an inherent part of the job [32].

It is easy to imagine the impact on staff and patients—especially if the large numbers of
unreported cases are considered—to be similar to that in previous studies [13,19]. In the present
study, we believe that there may be a high degree of underreporting, since only the most serious cases
were reported—those with a major consequence to or significant impact on the affected person. This
is shown by the fact that in 2014, only 4 of 25 cases were reported where there was no PA or threat
involved and in nearly 60% of all cases, intervention by the police was necessary. Those cases are very
severe. On one hand, the fact that these make up 60% of the reported cases indicates that only the top
of the iceberg is being reported. On the other hand, it indicates that in the ED of this study, we have
a selection bias of cases as small institutions do not need to accept to treat the agitated, intoxicated,
and partially persons with a migratory background as this University ED does.

In other studies, stalking or theft were mentioned as further categories of WPV, but in our cases,
no such incidences were identified [13].

Comparable to other studies, most patients were young and male [13]. The number of patients
with a migratory background from low- to middle-income countries in WPV was stable, with 35 to
40%—what is about double of the foreign population living in the Bern region, which was 22% in
2016 [33]. In the same period, the frequency of asylum seekers attending the ED increased by 45%
from 465 to 653 per year [29]. Unfortunately, in most of the studies that were published about WPV,
no information about the migratory background of the aggressors can be found. However, a study
by Knutzen et al. showed that the rate of the use of restraint in the emergency department was
significantly higher in patients with an immigrant background, especially in younger age groups, and
a Swedish study reported violence as one of the problems that nurses experienced by working with
migrants in emergency care [30,34]. In our study, the data did not allow us to draw conclusions about
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the motive or reason of the patients for the violence. However, other studies show that factors like the
potential language barrier, cultural differences, or differences in the health care system might lead to
frustration and therefore to aggression [34–36]. To meet the need of this increasing population who are
visiting the ED, our ED regularly trains the health care professionals on intercultural competence in
health care by the Red Cross. Other methods for de-escalation are to address the psychological and
emotional distress and the unmet needs of the people involved. Furthermore, skilled communication
with no confrontation, trust-building, and negotiation are suggested to be good ways to manage critical
situations and to avoid harm [37].

The risk factors for WPV that have been found in this study were the same as in prior studies [13].
These were mainly male gender, alcohol intoxication, substance abuse, and mental disorders. Apart
from male gender, these are all factors that lead to scenarios where the patient may not be able to
rationally interpret the situation and might feel threatened or fear for loss of dignity. The severity
of the cases shown in this study and the fact that many cases involved more than one category of
aggression show that patients who might not be capable of coping with these unusual circumstances
use every possible action to defend themselves from what they see as a threat [20,22,23]. An additional
risk factor in our population was admission to hospital by ambulance or police.

Because of the lack of available information, it was not possible to identify other risk factors,
such as waiting time, pain, and surroundings, or to show the impact of WPV for ED staff, as for
data protection reasons, we were not able to obtain the interviews of either the patients who were
involved in the WPV or the staff. Another limitation of this single center study is the low caseload of
WPV, despite the high amount of people who were seen. To shed more light on the situation, a better
reporting system might be needed, and to describe the situation in Switzerland, a multicenter study
might be helpful that includes all large EDs.

As reported before, nearly all cases of WPV included VA [13]. VA might be the starting point
for the escalation of the situation and therefore, could be a point for the prevention of PA. A study
from Fernandes et al. from 2002 showed that there was an initial decrease in violent events 3 months
after violence reduction workshops. However, there was a slight increase by 6 months after the
workshop—what was assumed to be a positive effect of the training that was extinguished over
time—but this could possibly be regained with refresher courses [38]. For threat and sexual harassment,
nearly half of the cases involved PA, and security personal and police were almost always involved.
Most cases happened between 23:00–07:00, when fewer staff were present and the number of patients
with alcohol intoxication was highest. Only 8 of 47 cases of PA happened between 07:00–15:00.
Most cases where restraint was necessary occurred between 15:00–23:00 or 23:00–07:00. Hyland et al.
analysed the cases of aggressive behaviour of the patients over a 12-month period in an Australian ED
and found a similar trend, with 76.5% of cases of WPV from 17:00–08:00 [39]. These findings show that
security personnel ought to be rapidly available at all times and especially during night shifts.

5. Conclusions

In this single center study, we described the 4-year incidence of WPV in a Swiss university hospital.
Patients with a migratory background originating from low- or middle-income countries, compared to
high-income countries, had an elevated prevalence of aggression with an odds ratio of 1.8 to show
aggressive behavior. Other factors that could be related to aggression were male gender, alcohol
intoxication, substance abuse, and mental disorders.

As only one tool of WPV reporting was available and the nurses mainly reported the events,
we have to assume that substantial numbers of the cases were not reported. We recommend the
introduction of a reporting platform where all ED staff, including security personnel, can rapidly and
simply report WPV. Furthermore, it will be necessary to improve staff awareness of the importance of
reporting cases of WPV. The number of cases and the time period in this study were relatively small.
Future studies should include more cases in order to confirm and extend the findings and to assess
the effect of preventive measures taken, such as staff training and access to intercultural translators.
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Furthermore, we suggest qualitative studies in parallel to understand in detail the motivation of
aggression and sequelae for the staff.
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Abstract: Background: The status of a refugee or asylum seeker is only recognised after legal
processes. The uncertainty of these procedures or the rejection itself may severely impact mental
well-being. Methods: We surveyed the patterns of psychiatric services used by patients whose
applications for asylum had been rejected. In a retrospective investigation of admissions to the
University Emergency Department in Bern, Switzerland between 1 March 2012 and 28 February
2017, we studied patients receiving a psychiatric consultation after their applications had been
rejected. The primary endpoint was based on the comparison of these individuals with controls
who were asylum seekers with pending asylum applications using the Mann-Whitney U test and
the chi-square test (χ2) with a significance level of 0.05. Results: Thirty-eight cases were identified.
There were more men than women and the mean age was 30.08 ± 9.62 years. Patients predominantly
presented as walk-in patients (n = 16, 42.1%), most frequently due to suicidal ideation (n = 16, 42.1%).
Stress-related disorders were the most common diagnosis (n = 29, 76.3%) and patients were mainly
referred to inpatient treatment (n = 28, 73.7%). Patients with rejected applications were less likely
to be living in reception centres than patients with a pending application (χ2 = 17.98, p < 0.001).
Conclusion: The profile of asylum seekers whose applications had been rejected reflects individuals
with high-stress levels, potentially aggravated by the negative asylum decision.

Keywords: failed asylum seekers; psychiatric emergency services; psychiatric hospitalisation;
acute stress

1. Introduction

Immigrants and asylum seekers comprise a highly vulnerable group exposed to factors that
may increase their risk of developing mental health problems [1,2]. Over the past few years, there
has been an extensive study of factors mediating the negative effects of migration on mental health.
These factors are often classified as pre-, peri- or post-migration adversities [3–5]. Those individuals
seeking refuge and/or asylum are defined by law. It has been shown that asylum seekers comprise a
subgroup of immigrants requiring increasing attention [6–8]. The asylum process invariably includes
the reception, registration, and examination of the application. Depending on the legislation of the
host country, persons are allocated in reception centres during this procedure. In fact, asylum seekers
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are exposed to specific risk factors that relate directly to the asylum process—including insecurity,
stress and the fear of involuntary repatriation [7,9,10], which may explain why the whole process of
asylum determination may aggravate the severity of claimants’ symptoms [11]. Furthermore, it is
not surprising that the length of the procedure itself may correlate with the prevalence of psychiatric
symptoms [6,12], whereas detention in reception centres poses an additional challenge due to the
limitations placed on the claimants’ freedoms. Moreover, the application outcome may amplify
precedent psychopathology or trigger new psychiatric symptoms [7,8,13–15]. The claimants may
suffer additional stress if they are due to be expelled [8,16,17]. Data are available on the use of
mental health care services by asylum seekers and these results reflect valuable aspects of claimants’
needs [18–21]. As an increasing number of these patients require mental health services, this evidence
may be instrumental in developing strategies to improve psychiatric services. Claimants may often
have difficulties in accessing treatment [22]. The situation might be further aggravated by cultural
and language barriers [4,23]. A previous study has investigated the mental health of rejected asylum
seekers compared to groups of claimants with a pending or approved residence permit in Switzerland
based on interviews and standardized questionnaires [14]. Nevertheless, there are no specific data
on the use of mental health care services by rejected asylum seekers because the available evidence
does not separate these individuals from persons with applications in various stages of the asylum
process [24,25]. This methodological issue is of crucial importance as the asylum process may last
for years and asylum seekers are a widely heterogeneous group with respect to psychopathology
and the prevalence of mental disorders [7,10,19,26]. Likewise, the only available specified service for
immigrants in Canton Bern is aimed at mental health care for all types of immigrants regardless of the
asylum process phase; further, all persons during the asylum process are entitled to health insurance
coverage with some restrictions.

The debate on the needs of rejected asylum seekers is not restricted to psychiatry as it involves
other health care fields [27]. Therefore, it is helpful to assess psychiatric emergencies in failed asylum
seekers separately from other emergencies. The increase in the numbers of asylum applications, in
turn, makes it easier to collect large-scale data and, thus, to investigate the specific needs of failed
asylum seekers. The main aim of the current study was to provide descriptive data on the use of
psychiatric emergency services by failed asylum seekers. We also compared categorical outcomes
between patients with failed and pending applications, in order to identify factors that may distinguish
these two groups of patients. This control group (asylum seekers with pending application) was
considered a better option than a group of immigrants with warranted residence or the population
because it should yield smaller social and cultural differences from the rejected asylum-seeking group.
We hypothesised that deleterious effects would be associated with the negative decision, therefore
leading to more severe symptoms in the rejected patients.

2. Methods

This descriptive study included retrospective data from adult patients (age ≥18 years) admitted
to the University Emergency Department (Universitäres Notfallzentrum, UNZ, Bern, Switzerland) for
a psychiatric consultation (during an interdisciplinary medical examination or a specific psychiatric
evaluation) between 1 March 2012 and 28 February 2017. The UNZ provides 24 h/day psychiatric
emergency services and it is responsible for emergency mental health care in Canton Bern, Switzerland
(with a population of over 1,000,000 inhabitants) including asylum centres in this catchment area.
Consulting clinicians are mainly resident doctors under the supervision of senior doctors. The screening
process of the medical records is described in detail in a previous paper [28].

First, we reviewed electronic medical records to detect patients with a migration background (i.e.,
non-Swiss nationality), which led to 1697 records. Second, we reviewed records in order to identify
patients with an asylum application, which yielded 237 records. Lastly, we separated the records of
patients subject to deportation (failed applications). Apart from the sociodemographic characteristics
(age, gender, nationality, marital status, children, relatives in Switzerland), we were able to extract the
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following clinical data: the pathway to care (health professionals involved in the referral), the reason
for presentation/referral, the ICD-10 diagnosis set by the consulting person, the referral outcome,
the presence of an interpreter during the consultation and contact with psychiatric services prior to the
recorded (current) consultation.

The pathway to care was classified as follows: walk-in, general practitioner or another medical
doctor, ambulance, police, or reception centres. The reasons for presentation/referral were grouped
as follows: suicidal thoughts, attempted suicide, auto-aggressive behaviour, aggression, depressive
symptoms, sleep disorders, acute stress, somatic complaints, psychotic symptoms, psychosocial
problems and use of medication. Diagnoses (ICD-10) were classified in accordance with diagnostic
categories (F10–19, 20–29, 30–39, 40–49, F60–69, F90–99). The possible referral outcomes were
admittance to a psychiatric clinic (voluntary or compulsory) or discharge home. For patients who
visited the UNZ more than once, only the most recent registration was considered; six patients had
two registrations, while there were three registrations for two other persons. The asylum decision
predated all registrations for the persons being consulted more than once. Rudimentary case files or
incomplete medical records were excluded from the analysis (n = 46).

The health-related patient data were exported anonymously for analysis. Only one author (MER)
had access to the information that could identify the patient. None of the authors were potentially
an attending physician of the patients involved. Retrospective analysis of data for this study was in
accordance with the local regulatory authority and with the Declaration of Helsinki. No informed
consent was necessary for this case note type of study. The protocol was approved by the Ethics
Committee of Canton Bern (Project-ID Number 2018-00198).

Statistical Analysis

The data were summarised using descriptive statistics. Comparisons were conducted between
persons with pending and failed asylum application. The Mann-Whitney U test (M-W-U) was used
for age and gender distributions, and the chi-square test (χ2) for categorical variables. When the
latter test was not possible due to the small number of cases, Fisher’s exact test was conducted.
A significance level of 0.05 was used for all comparisons. Referral outcome was transformed to a
dichotomous variable; ‘0’ was used for cases of non-compulsory treatment consisting of discharge
home and voluntary admissions in the clinic, whereas ‘1’ encoded compulsory (inpatient) treatment.
This analysis was repeated using the type of treatment, as well as with out-vs-inpatient as a dummy
variable. All statistical analyses were carried out using IBM SPSS Statistics, version 22.0 (IBM GmbH,
Ehningen, Germany).

3. Results

We were able to identify 38 records of patients (15 women and 23 men) with a rejected asylum
application (Table 1). In 31 cases, the patients were informed of the application outcome within 2
weeks prior to the psychiatric consultation (81.6%); 3 patients had previously presented at least once
at UNZ shortly after the outcome of the application (7.89%); 3 patients had presented due to other
triggers (7.89%); 1 patient presented shortly before the deportation day (2.6%). The mean age was 30.08
± 9.62 years. In terms of origin, the individuals came from a range of countries; the most common
countries of origin were Russia (n = 5), Eritrea (n = 3), Sri Lanka (n = 3), Syria (n = 3) and Vietnam (n =
3) (Table 2). One-third of the patients were single (n = 13, 34.2%), whereas 10 were married (26.3%).
Seventeen patients (44.7%) did not have children, while 10 patients (26.3%) did (in 7 cases, the children
lived in Switzerland). For 11 patients (28.9%), no information regarding children was available. Almost
half of the patients (n = 18, 47%) had no relatives in Switzerland (see Table 1).
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Table 1. The sociodemographic characteristics of patients with rejected (n = 38) and pending application
(n = 119).

Variable Rejected Application Pending Application

Females (%) 15 (39.5) 30 (25.2) p = 0.092
Age (SD) 30.08 (9.62) 29.88 (9.13) p = 0.964

Marital status (%) n (%) n (%)

Never been married 13 (34.2) 67 (56.3)

χ2 = 7.518, df = 5,
p = 0.185

Widowed and Divorced 5 (13.2) 9 (7.5)
Married (Spouse in CH) 7 (18.4) 13 (10.9)
Married (Spouse abroad) 3 (7.9) 11 (9.2)
Unknown 10 (26.3) 19 (16.0)

Children (%) n (%) n (%)

No 17 (44.7) 72 (60.5)
χ2 = 4.008, df = 5,

p = 0.261
Yes (Children in CH) 7 (18.4) 18 (15.1)
Yes (Children abroad) 3 (7.9) 10 (8.4)
Unknown 11 (28.9) 19 (16.0)

At least one relative in CH, not
partner (%) n (%) n (%)

No 18 (47.4) 66 (55.5)
χ2 = 2.075, df = 2,

p = 0.354
Yes 10 (26.3) 34 (28.6)
Unknown 10 (26.3) 19 (16.0)

Residing in reception center (%) n (%) n (%)

Yes 14 (36.8) * 85 (71.4)
* χ2 = 17.98,

df = 2, p < 0.001
No 23 (60.5) * 28 (23.5)
Unknown 1 (2.6) 6 (5)

*: Statistically significant. Age provided in years, CH: Switzerland.

Table 2. The regions of the origin of persons with a rejected application (n = 38).

Regions of Origin (%)

Middle East 7 (18.4)
Eastern Europe 8 (21.1)

Sub-Saharan Africa 11 (28.9)
Northwestern Africa 4 (10.5)
Central-South Asia 8 (21.1)

Patients predominantly came as walk-in patients (n = 16, 42.1%), whereas 10 (26.3%) were referred
to the UNZ by the ambulance service (Table 3). Patients were most frequently referred due to suicidal
thoughts (n = 16, 42.1%). Stress-related disorders (F40–49) comprised the most common diagnoses
(n = 29, 76.3%). Consultants diagnosed an adjustment disorder (F43.2) in 14 cases (36.8%) and an acute
stress reaction (F43.0) in 8 cases (21.1%).
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Table 3. The clinical characteristics of rejected (n = 38) and pending applications (n = 119).

Variable
Rejected

Application
Pending

Application

Pathway to UNZ Emergency Department n (%) n (%)

Walk-in 16 (42.1) 52 (43.7)

χ2 = 7.771, df = 4,
p = 0.1

General practitioner (or other MDs) 2 (5.3) 16 (13.4)
Ambulance 10 (26.3) 13 (10.9)
Police 8 (21.1) 35 (29.4)
Reception center 2 (5.3) 3 (2.5)

Referral reasons n (%) n (%)

Suicidal ideation 16 (42.1) 30 (25.2)

χ2 = 15.968, df = 11,
p = 0.142

Suicide attempt 5 (13.2) 3 (2.5)
Auto-aggressive behavior 3 (7.9) 7 (5.9)
Aggressive behavior 3 (7.9) 25 (21.0)
Psychotic symptoms 2 (5.3) 11 (9.2)
Depressive symptoms 2 (5.3) 10 (8.4)
Sleep disorders 2 (5.3) 8 (6.7)
Acute stress 3 (7.9) 9 (7.6)
Somatic complaints 1 (2.6) 10 (8.4)
Psychosocial problems 1 (2.6) 2 (1.7)
Medication acquisition 0 (0) 2 (1.7)
Other 0 (0) 2 (1.7)

ICD diagnoses n (%) n (%)

Disorders due to substance use (F10–19) 2 (5.3) 14 (11.8)

* χ2 = 17.59, df = 7,
p = 0.014

Schizophrenia spectrum disorders (F20–29) 2 (5.3) 22 (18.5)
Affective disorders (F30–F39) 3 (7.9) 17 (14.3)
Stress-related disorders (F40–F49) 29 (76.3) * 58 (49.6)
Personality disorders (F60–69) 0 (0) 6 (5.0)
Others 2 (5.3) 1 (0.8)

Referral outcome n (%) n (%)

Discharged home 4 (10.5) 32 (26.9)
χ2 = 4.412, df = 3,

p = 0.22
Discharged home with outpatient treatment 6 (15.8) 16 (13.4)
Voluntary admission 16 (42.1) 42 (35.3)
Compulsory admission 12 (31.6) 29 (24.4)

*: Statistically significant. ICD: International Classification of Diseases; MD: medical doctor; UNZ: University
Emergency Department.

The researchers found that 7 of the 8 patients with a diagnosis of acute stress reaction were
informed about the negative asylum decision shortly before referral. Twenty-four patients had prior
contact with psychiatric services (63.2%). The consultation was aided by an interpreting service in
9 cases (23.7%) or by the presence of a person who could speak the patient’s native language (family
member or friend of the patient) in 5 cases (13.2%), which was not required or possible for the majority
of the patients (n = 23, 60.5%).

Regarding the referral outcomes, patients were mainly treated as inpatients (n = 28, 73.7%);
in 12 of these cases (31.6%), treatment was voluntary. A detailed description of sociodemographic
and clinical characteristics of the patients with a pending application (control group) is provided
elsewhere [28]. No association was detected between interpretation (by interpreting service or person
from the patient’s environment) and compulsory treatment (p = 0.58 for Fisher exact test).

No differences for age and gender distribution were reported between asylum seekers with failed
and pending applications (p > 0.05 for M-W-U for both comparisons). Nevertheless, there was a
non-significant trend for gender, with proportionally more women in the group of patients with a
rejected application than in the group of patients with a pending application (p = 0.092). Groups did
not differ in the basic demographics, e.g., being single, having children or relatives in Switzerland
(p > 0.05 in both cases). Nor did the groups differ in terms of prior contact with mental health care or
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in the presence of an interpreter during the consultation (p > 0.05 in both cases). A lower proportion of
failed asylum seekers resided in reception centres than claimants with pending applications (χ2 = 17.98,
df = 2, p < 0.001). Regarding referral reasons, the rates of suicidal ideation and attempted suicide
were higher in patients with a rejected application rather than with a pending application, whereas
aggressive behavior was more frequent in patients with a pending application; nevertheless, these
differences did not reach statistical significance (χ2 = 15.97, df = 11, p = 0.14). Although the ambulance
was more frequently involved in the referral process for failed claimants, this trend was not significant
(χ2 = 7.77, df = 4, p = 0.1). In the same comparison, the police were more frequently involved for patients
with pending than with rejected application. Regarding diagnoses, the proportion of individuals
receiving a stress-related diagnosis (F40–49) was higher for rejected asylum seekers than for the control
group (χ2 = 17.59, df = 7, p = 0.014). No differences were reported for referral outcomes, assignment
to compulsory treatment or to inpatient setting (p > 0.05 for all three comparisons), although the
inpatient admission rates were numerically higher in patients with a rejected application than a
pending application (73.7% vs. 59.7%).

4. Discussion

Our retrospective study assessed psychiatric emergencies as reflected in patterns of use of mental
health care services by persons with a failed asylum application. This subgroup of asylum seekers
has not been widely studied, as they are commonly considered together with other individuals with
asylum applications in various phases of the determination process [20].

Asylum seekers with rejected applications were predominantly young, male and single. In almost
90% of the cases, the negative refugee decision triggered severe psychic symptoms that led to
psychiatric consultations at UNZ. The major pathway to the mental health care system was self-referrals
(for 40.5% of patients); patients presented themselves to the facility most frequently for reported
suicidal thoughts (40% of cases) followed by an evaluation after a suicide attempt (in 13.2%). In a
Danish study with 61% of rejected asylum seekers, researchers reported suicidal ideation as the most
common reason for consultation [20]. One out of three failed asylum seekers was given a diagnosis
of adjustment disorders, which is in alignment with previous data reporting high-stress levels and
depressive symptoms for patients with rejected applications [7,10,22].

Another finding deserving particular attention is the high percentage of patients treated as
inpatients, which may relate to the lack of outpatient or social resources for these patients [29].
Alternatively, this finding might be related to the alarmingly high levels of stress and psychological
symptoms suffered by rejected asylum seekers [22,24]. On the other hand, for involuntary inpatient
treatment, there were no differences between persons with rejected and pending applications.

Moreover, the proportion of individuals diagnosed with a stress-related disorder was higher for
the failed asylum seekers than for the control group of asylum seekers with pending decisions. In fact,
the rates of acute stress reactions were 3 times higher for the failed asylum seekers than for the control
group of asylum seekers with pending decisions (21% vs. 7.6%). Note that 7 out of 8 rejected asylum
seekers receiving the diagnosis of acute stress reaction were referred shortly (within 24 h) after the
negative asylum decision. Because severe symptoms have been reported in many claimants even
during the determination process [28], we posit that the decision may have aggravated pre-existing
symptoms, rather than triggering them. Here, we have to consider the possible adverse effects of
the pending status as well. Ambulances were used for one-fourth of these patients–indicating that
the symptoms were severe in the acute phase, but the differences were not statistically significant.
Although suicide attempts were more frequent in failed claimants than in claimants with pending
decisions, this difference also did not reach significance.

There were significant differences in the type of residence between rejected asylum seekers and
persons with a pending application: the proportion of failed asylum seekers residing in reception
centres was lower than for claimants with a pending application. This result may have occurred
because claimants with a pending application are forced to stay in reception centres for long periods.
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Nevertheless, data for the duration of stay in Switzerland were not consistently available in the medical
records, so we cannot control for this confounding variable.

The number of consultations supported by the presence of an interpreting service (n = 9, 24.3%)
was low compared to previous hospital data [20], but this may be due to bilingualism in Canton
Bern, where German and French are the official languages. A group of immigrants came from
French-speaking North African and Arabic countries and, therefore, French may offer a common
language for them when contacting health care services. The association between interpretation
(by interpreting service or person from the patient’s environment) and compulsory treatment for
patients with a rejected application was not significant; this may also result from the small size of
the group.

Our study has some major limitations that need to be remembered when interpreting the findings.
This retrospective study was based on case notes. These case notes are of variable quality and may be
unreliable. Thus, some patients were excluded due to incomplete information. The selection of the time
period was rather arbitrary and relates to the availability of the electronic records. Parameters, such as
the previous socio-economic status in the home country, the duration of stay in Switzerland before
presentation or decision, symptom duration and severity assessed with established questionnaires,
housing type (for the persons not residing in reception centres), and the reasoning for the organization
of interpreting services were not available and therefore could not be considered. Moreover, no data
were provided on the length of the asylum procedure before the decision. Nevertheless, these data
seem to be crucial and their inclusion in the analysis could have provided valuable insight [30]. When
multiple registrations per patient were available, we included the most recent. This highlights the
need for follow-up data, which are widely lacking. Further, information regarding the duration or
outcome of the inpatient treatment (for the patients referred to inpatient setting) was not available.
Lastly, given the naturalistic design of this study, the control group was not matched for demographic
or clinical characteristics with the group of asylum seekers.

5. Conclusions

Our observations indicate that persons with rejected applications entering mental health care
facilities are relatively likely to suffer from severe psychiatric symptoms such as suicidal ideation as
well as high levels of stress; under these circumstances, the asylum rejection decision may trigger
additional acute stress, leading to psychiatric emergencies and consultations. These individuals are
invariably treated as inpatients, which may reflect high levels of psychological symptoms and/or
the scarce social resources of these patients. Although findings indicate that failed claimants exhibit
more acute symptoms, such as suicidal ideation or suicide attempts, than patients with pending status,
these differences were not statistically significant. One possibility is that there is a continuum of severe
symptoms during the determination process, which may be aggravated by the rejection decision.
Providers should be aware of the particular psychopathology patterns in these highly vulnerable
individuals. Given the limited social resources of these patients, inpatient treatment may be more
appropriate for these patients than for other patient groups. Finally, an intensive support might
prevent symptom aggravation during the final phase of the asylum procedure, i.e., shortly before and
after the application outcome is announced.
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Abstract: The large number of adolescent refugees around the world constitutes a great challenge
for societies. However, current models of acculturation have been developed for migrants, but not
specifically for adolescent refugees. Crucial factors to describe adolescent refugee acculturation,
such as intentions to return to their homeland, especially with respect to adolescent refugees
with temporary residency and experiences of potentially traumatic events, are missing. Hence,
the Multidimensional Intercultural Training Acculturation (MITA) model is introduced. The model
proposes that two major concerns for adolescent refugees, which are socio-cultural adjustment and
mental health, are predicted by intercultural and social–emotional competence, intentions to return
to their homeland, and experiences of traumatic events. Moreover, the effects of three modes of
acculturation are also proposed in the model. It is expected that these variables mediate the effects
of intercultural competence, social–emotional competence, intentions to return to the homeland,
and experiences of traumatic events on socio-cultural adjustment as well as mental health. Finally,
it is also expected that in-group social support and out-group social support moderate the direct
connection between the experiences of traumatic events and mental health.

Keywords: multidimensional intercultural training acculturation model (MITA); intercultural
competence; traumatic events; mental health; Middle Eastern refugee adolescents

1. Introduction

According to the United Nations Refugee Agency’ reports, the number of people around the
world forced from home because of war, human rights violations, persecution, or generalized violence
and who need resettlement increased from 33.9 million in 1997 to 65.6 million in 2017 [1]. Altogether,
more than half (55 percent) of all refugees worldwide come from Middle Eastern countries. Syrians are
considered to be the largest resettled population, with 12 million refugees at the end of 2016. Afghans
are the second largest group, followed by Iraqis [1]. Among European countries, Germany has received
the largest number of refugees, at about 746,649 in 2017. Nearly one-third of these refugees were under
the age of 18 [2]. The most common Middle Eastern country of origin for refugee adolescents and
children was Afghanistan, followed by Syria and Iraq [1]. Some of these adolescent refugees may be
psychologically vulnerable due to the experience of potentially traumatic events such as experiencing
separation from their parents or close family members, or even their deaths. In addition, they may
be confronted with cultural identity confusion during the process of resettlement. This complicated
mixture of experiences may make their process of acculturation especially stressful [3].

Acculturation is defined as a cultural modification of individuals by adapting to another culture.
In other words, acculturation is the process of cultural and psychological changes that occur because
of the interaction between immigrants and members of the host culture [4]. At the cultural level,
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both the host and origin cultures usually have some priorities or targets for immigrants to attain (e.g.,
form of communication, eating habits, and dressing style) which lead them to choose different types
of acculturation strategies [4]. At the psychological level that comprises cultural shedding, culture
learning, and cultural conflict, behavioral rules change, which is usually non-problematic. Although
cultural shedding and cultural learning may be selective, accidental, or deliberate, they productively
allow the individual to adapt to the society of settlement [4]. However, cultural conflicts are expected
to be problematic and affect refugees’ social behaviors and jeopardize their mental health [5]. This is
especially relevant for adolescent refugees, as their identity development is positively related with some
crucial factors such as belonging to a peer group and good social relationships based on mutual respect
and acceptance [6,7]. Therefore, adolescent refugees need long-term and comprehensive solutions to
rebuild their fractured identities [8]. For example, psychological and social supports and offers from
youth welfare services are able to reduce many difficulties and prepare valuable comprehensive care
services [9,10]. Moreover, some multimodal psychosocial supports and school-based programs [11] as
well as some specific training programs for adolescent refugees that concentrate both on changing the
environment and changing the adolescent refugees’ skill sets (e.g., emotional skills such as emotional
regulation, social skills such as conversational skills, and behavioral skills such as assertiveness and
empathy) might be especially promising [12,13].

However, despite the overwhelming numbers of adolescent refugees, all current acculturation
models are specific to immigrants or adult refugees (e.g., the Multidimensional Individual Differences
Acculturation model: MIDA [14], the Relative Acculturation Extended Model: RAEM [15], and Rudmin’s
model of acculturation as second-culture acquisition [16]). Therefore, a new acculturation model specific
to adolescent refugees is needed to improve the knowledge on this population, especially on those
from the Middle East living in European countries, and more importantly to evaluate their social
behaviors and mental health. The model we propose, builds on and combines elements from three
different models of acculturation: (1) Berry’s bi-dimensional model of acculturation [17], (2) the
Multidimensional Individual Differences Acculturation model [14], and (3) Rudmin’s [16] acculturative
learning model.

1.1. Bi-Dimensional Model of Acculturation

According to Berry’s bi-dimensional model of acculturation [17], there are two principal factors in
estimating acculturation: (1) retention of the heritage culture, and (2) attainment of the new culture.
These two principal factors result in four acculturation strategies which are as follows: integration (i.e.,
retention of the heritage culture as well as attainment of the new culture), separation (i.e., retention of
the heritage culture but no attainment of the new one), assimilation (i.e., abandonment of the heritage
culture and adoption of the new culture), and marginalization (i.e., abandonment of the heritage
culture as well as failure to adapt to the new culture) [18]. Inconsistencies and conflicts between
these different acculturation strategies can lead to psychological difficulties [18]. Hence, acculturative
stress may be observed when acculturation experiences result in psychological problems for refugees.
Berry discussed that although bi-cultural (integrated) individuals must be more under pressure
from both the heritage and host culture communities, they generally have a better psychological
adaptation [4] and if their acculturation strategy does not lead to success, they are sufficiently flexible
to modify it [18]. Separated individuals have more contact with people of their heritage culture and
receive more support from them. However, they report more pressure from the host society to adapt to
the receiving culture and are most likely to face discrimination from members of the host society [19].
Assimilated people are characterized by low ethnic identity as well as a high national identity of the
host country. Although they may have more contact with people of the host country and report fewer
experiences of discrimination, they suffer from low support from their family and the members of their
ethnic groups. Marginalized individuals demonstrate “cultural identity confusion” [18,20]. They show
a higher degree of lack of interpersonal trust, self-assurance, and neuroticism [21]. Berry [4] noted
that the idea of marginality was synonymous with the concept of deculturation, which is broadly
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used as the process where aspects of one culture are lost after contact with another one. Individuals
with a marginalization strategy are highly averted from their original culture as well as the culture
of the dominant group. Marginalized people profoundly suffer from acculturative stress, which is
the psychological effect of adaptation to a new culture [22,23]. Acculturative stress is defined as a
reduction in the psychological health of immigrants and refugees [24].

1.2. The Acculturative Learning Model

Rudmin discussed that the concentration on acculturative stress neglects the motivation to
acculturate [25]. For example, sojourners, skilled workers, missionaries, business agents, and students
show that it is achievable to acculturate purely because of some motivational reasons, even if the
attitudes to the host culture are not entirely positive or are even negative. Moreover, acculturation as a
process that requires resources such as mental energy, money, time, and social capital, and in some
cases the risks of negative consequences, may necessitate some cost–benefit estimations [16]. Rudmin’s
model contains three steps, including acculturative motivation, acculturative learning, and alterations
in the individuals. Rudmin’s model [16] of acculturation as second-culture acquisition explains that
the motivation to acculturate leads to acculturative learning, which may bring about some changes
in individuals (e.g., such as communication style, lifestyle, values, moral codes, clothing, the way of
thinking, social activities). The alterations that arise from acculturative learning may be outcomes of
the family situation, successes, failures, political activities, and creativity as well as discrimination.
Motivation to acculturate can involve: (1) cultural attitudes, (2) ethnic identity, (3) reacting to stress, and
(4) utility, involving the risks and costs of second-culture acquisition [16]. This model claims that the
four main methods of acculturative learning are: (1) information about the new culture, (2) instructions,
(3) imitation of new culture behaviors, and (4) mentoring by persons competent in the host culture
and caring enough about the acculturating person to be individually supportive. Finally, in Rudmin’s
model, perceptions about the socioeconomic status as well as discrimination are considered as control
variables. They can influence how an individual is learning a second culture. However, these factors
alone do not result in acculturation. Therefore, these variables are not considered as learning a second
culture [26].

1.3. The Multidimensional Individual Differences Acculturation Model

The Multidimensional Individual Difference Acculturation (MIDA) model was initially developed
by Safdar et al. [14] using first-generation Iranian immigrants living in Canada. This model was
empirically examined with immigrants of diverse ethnic origins living in urban and rural areas in
Canada [14], Iranian immigrants living in the Netherlands, the United Kingdom, and the United
States [27], and Indian and Russian immigrants living in Canada [28]. Primarily, the MIDA
model suggested that acculturation attitudes and coping resources are more essential predictors of
psycho-physical health outcomes than demographic variables [14]. In the MIDA model, three factors
are predictors of acculturation attitudes and adaptation outcomes. These predictor variables are:
(1) psychosocial resources, (2) co-national connectedness, and (3) hassles. Psycho-social resources
contain three components: resilience, cultural competence, and out-group social support (social support
from the host society). Resilience focuses on the existence of positive psychological functioning.
Cultural competence refers to immigrants’ communication abilities in the host society and their cultural
efficacy. Out-group social support refers to the social support from members of the host society [14].
Co-national connectedness is the second predictive factor that consists of three components: ethnic
identity, family allocentrism, and perceived family and in-group social support. Ethnic identity focuses
on the identification with the heritage group. Family allocentrism refers to the quality of family ties and
relationships [14]. In-group social support refers to the perceived support from family and in-group
members. In the MIDA model, distinguishing between in-group social support and out-group social
support is very important to predict the immigrants’ psychological well-being. Hassles allude to
chronic irritants that individuals frequently face, such as time pressure, financial difficulties, arguing
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with friends/family members, and being overburdened with responsibilities [14]. The outcome
variables in this model are in-group behavior from Co-national connectedness, out-group behavior
from psycho-social resources, and psycho-physical distress from hassles [27,28]. Types of acculturation
strategies [17] are also evaluated in MIDA model, which are attitudes toward old culture maintenance
(separation) and new culture acquisition (assimilation). These types of acculturation strategies are
considered as mediating variables in connecting the MIDA model’s psychological constructs to the
output [14]. In this mediating situation, co-national connectedness predicts separation or old culture
maintenance and separation predicts in-group contact [27,28]. Hassles predict separation as well as
psychophysical distress. Psycho-social resources predict assimilation or new culture acquisition and
assimilation predicts out-group contact [14,27].

1.4. Limitation of the Acculturation Models Regarding Adolescent Refugees

Traditionally, Berry’s model of acculturation has been the dominant paradigm in acculturation
studies. However, a common criticism of Berry’s acculturation model is that it has primarily
concentrated on the acculturation of permanent adult migrants and has been mainly employed with
voluntary adult refugee and immigrant samples. Therefore, some critical factors such as intercultural
competence as well as acculturative learning [25], which can play essential roles in acculturation
orientation (especially for adolescent refugees with temporary residency), have been ignored.

Although some essential factors related to acculturative learning are included in Rudmin’s
model [16], there are still some deficiencies that should be taken into consideration. First of all,
information has rarely been scrutinized for its effectiveness as a procedure of second-culture learning,
including informal information found in movies, novels, and music [29,30]. Furthermore, instructions,
as intercultural training, have commonly concentrated on preparing students, skilled workers,
and sojourners [31]. Thus, proper information about the host culture and the concept of culture
itself, as well as intercultural training, are needed to be applied more broadly (e.g., most important for
adolescent refugees who come from completely different cultures and ethnicities). Finally, considering
the utility decision that works by the decision between the costs and the benefits [16], intentions to
return to the homeland should be taken into consideration. Intentions to return to the homeland can
affect the motivation of adolescent refugees to establish and to maintain their intercultural relationships.
Therefore, a new model for adolescent refugees needs to fill the gap by applying intentions to return
to the homeland as well as intercultural competence as factors, which mainly contain motivation to
acculturate, cultural knowledge, and intercultural training as their latent components.

In addition, some critical factors, including social–emotional competencies and experiences of
traumatic events, which can affect adolescent refugees’ mental health and socio-cultural adjustment
as well as acculturation orientations, are mainly neglected in the MIDA model. Because of the nature
of its variables, the MIDA model is essentially culture non-specific. Moreover, its outcome variables,
including out-group/in-group contacts as well as psychological/physical health, are fundamental issues
in multicultural societies as well as common goals of all immigrants. However, this model has been
applied mostly to educated immigrants or adult individuals with immigration backgrounds [14,27,28].
Adolescent refugees with temporary residency, lower education, and insufficient social experiences are
not considered.

In general, some crucial factors, such as intentions to return to the homeland (especially for
adolescent refugees with temporary residency and experiences of potentially traumatic events
which make the adolescent refugees psychologically fragile and vulnerable), can differentiate the
acculturation models specific to refugee populations from the models of acculturation specific to
immigrants. To overcome all these limitations, we propose the Multidimensional Intercultural Training
Acculturation Model (MITA).
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2. The Multidimensional Intercultural Training Acculturation Model (MITA)

The MITA model has derived some elements from three different models of acculturation,
including three modes of acculturation (assimilation, separation, and integration) from Berry’s
bi-dimensional model of acculturation [17], out-group social support, in-group social support,
and mental health from Multidimensional Individual Differences Acculturation model (MIDA) [14],
and intercultural competence as acculturative learning from Rudmin’s model [16] as second-culture
acquisition. The MITA model has also derived some elements from different approaches to acculturation
research, including Berry’s [4,17,18] two dimensions of adoption of the host culture and maintenance
of the heritage culture and the difference between socio-cultural adjustment and psychological
adjustment [32]. The MITA model has added some new elements, including intentions to return
to the homeland, the experience of traumatic events, and socio-cultural adjustment. Furthermore,
The MITA model is supported by a number of theoretical approaches within clinical, social,
and cross-cultural psychology, including acculturation attitudes [17] and Hammer et al.’s [33]
theoretical framework of Intercultural Communicating Competence (ICC) for conceptualizing
intercultural competence. To conceptualize social–emotional competence, empathy from prosocial
behaviors [34], and among appraisal theories, the emotion regulation strategies of Gross [35], including:
(1) situation selection, (2) situation modification, (3) attentional deployment, (4) cognitive change, and
(5) response-focused strategies, are selected. In the MITA model, four factors are predictors of mental
health and socio-cultural adjustment. These predictor variables are (1) intercultural competence,
(2) social–emotional competence, (3) intentions to return to the homeland, and (4) experiences of
traumatic events.

The outcome variables in this model are socio-cultural adjustment from intercultural competence,
social–emotional competence, and intentions to return to the homeland and mental health from
social–emotional competence, as well as the experience of traumatic events.

Modes of acculturation [17] including integration, separation, and assimilation, are also proposed
in the MITA model. These modes of acculturation are considered as mediating variables in connecting
the MITA model’s psychological constructs to the output variables. In this mediating situation,
intentions to return to the homeland predict separation and separation predicts socio-cultural
adjustment as well as mental health. Intercultural competence predicts integration and integration
predicts socio-cultural adjustment as well as mental health. Social–emotional competence predicts
assimilation and assimilation predicts socio-cultural adjustment. Experience of traumatic events
predicts separation and separation predicts socio-cultural adjustment.

Moreover, the direct connection between intercultural and social–emotional competence/experiences
of traumatic events, and the three modes of acculturation is influenced by two variables, including
out-group social support and in-group social support. It is expected that these two variables would play
some moderated mediating roles in linking intercultural competence, social–emotional competence,
and experiences of traumatic events to modes of acculturation. In this moderated mediating situation,
out-group social support affects the connection between intercultural and social–emotional competence
and integration as well as assimilation. In-group social support affects the connection between the
experience of traumatic events and assimilation. Finally, in-group social support and out-group social
support are considered as moderating variables in connecting the experience of traumatic events to
mental health. The connections among predictor variables, output variables, mediating variables,
moderating variables, and moderated mediating variables are shown in Figure 1.

In sections to follow, each of these variables mentioned above in the MITA model is discussed further.
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Figure 1. Multidimensional Intercultural Training Acculturation Model (MITA).

2.1. Intercultural Competence

The term intercultural competence describes the capability to appropriately and effectively carry
out social interactions and communicate with people from various cultures [32]. The refugees’ ability
to communicate can facilitate all other aspects of adaptation and adjustment in the host culture.
Therefore, intercultural competence may be considered as the fundamental process as well as the
main outcome of the acculturation process [32]. According to Berry [17], there are three phases of
acculturation processes, including contact, conflict, and adaptation. In these phases contact is a core
concept for acculturation. In the contact phase, communication is remarkably important and needs to
be constructive and without failures and misunderstandings as much as it is possible [17]. According
to Hammer et al., [33] communication in the contact phase to acculturation is viewed as one of the
common processes of intercultural competence. Based on this, there is an increase in intercultural
sensitivity to cultural differences during acculturation [33]. Intercultural sensitivity comprises the
ability to experience and distinguish pertinent cultural differences and is considered a focal competence
for intercultural communication [36]. Hence, to understand acculturation successfully, the interactional
context in which this process takes place needs to be clarified [37]. As most of the current adolescent
refugees in the Western countries are from non-European backgrounds [38], the term culture has
become an important element to understand the process of acculturation. As acculturation refers to
cultural change, it is a requisite to determine how the term culture is described [39]. According to
Shore [40], culture refers to shared understandings, meanings, or referents kept by a specific group
of people. As noted by Rudmin [25], the similarity between the host culture and the heritage culture
can clarify how much acculturation is needed to adapt to the host culture. Therefore, research on
the concept of cultural awareness, cultural similarities, and differences can play a constructive role
in socio-cultural adjustment. However, different cultural groups can bring up racial [41] as well as
ethnic stereotypes [42], which might result in stereotype threat. Stereotype threat emerges when a
person is in a situation having a fear of behaving in a way that would accidentally confirm a negative
stereotype [43]. It should be mentioned that stereotype threat can lead to spotlight anxiety which
may bring about vigilant worry and this experience of emotional distress can undermine social and
emotional performance [43]. Therefore, it is expected that increasing knowledge about different types
of stereotypes can be helpful to reduce its threat to social and emotional and consequently, to improve
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the socio-cultural adjustment. Hence, based on these explanations, in the MITA model, intercultural
competence contains three components as follows: (1) cultural awareness, (2) knowledge about cultural
similarities and differences, and (3) knowledge about stereotypes. In the MITA model, intercultural
competence predicts socio-cultural adjustment. Moreover, the connection between intercultural
competence and mental health is mediated by integration.

2.2. Social–Emotional Competence

Social–emotional competence is defined as the ability to interact with people, regulate emotions
and behaviors properly, solve problems reasonably, and communicate impressively. In the MITA
model, social–emotional competence contains two components as follows: (1) emotion regulation and
(2) empathy.

Emotion regulation is the ability to react to different experiences with the range of emotions
in a way that is socially acceptable as well as the ability to postpone impulsive reactions when
needed [44]. According to Gross [45], improving one’s ability for emotion regulation will lead to a
greater ability to respond to emotional experiences appropriately. Several studies have confirmed
the link between emotion dysregulation and impaired anger management ability [46–48]. Moreover,
there is some experimental evidence that the execution of adaptive emotion regulation strategies
can significantly diminish rage and aggression [49,50]. Although studies so far mostly have failed to
confirm the link between post-migration living difficulties and emotion dysregulation, it might be
the case that these daily living difficulties also affect refugees’ capability to regulate their emotions
appropriately. Consequently, impaired emotion regulation might act as a mechanism for empowering
the connection between refugees’ experiences and mental health outcomes [9,51]. This means that
the experience of extreme emotional distress in connection with trauma and post-migration living
difficulties might force the refugees to use dysfunctional emotion regulation strategies and the lack
of access to functional strategies may thus empower the association between post-migration living
difficulties and psychological difficulties [9]. Therefore, in the proposed MITA model, emotion
regulation is added as one of the components of the social–emotional competence. Another component
of social–emotional competence that is strongly linked to an appropriate emotion regulation is
empathy [52]. According to Hammer et al. [33], empathy enables a person’s adaptation to differences in
the course of intercultural sensitivity. According to Bar-Tal [34], empathy is a fundamental motivating
factor for prosocial behavior, which is defined as a social behavior that benefits society or other
individuals as a whole and emotion regulation can moderate the degree to which empathy is associated
with prosocial behavior [53]. Several studies revealed that people with better abilities to regulate
their emotions properly show a greater increase in prosocial behavior and empathy [54,55]. Hence,
because of this significant positive association between empathy and emotion regulation, empathy
is also added as one of the components of social–emotional competence. Therefore, in MITA model,
social–emotional competence predicts mental health as well as socio-cultural adjustment. Moreover,
it is also expected that assimilation mediates the connection between social–emotional competence
and socio-cultural adjustment.

2.3. Intentions to Return to the Homeland

According to Lu [55], because of different reasons (including economic, social and political
restrictions), not all refugees who intend to return to their homeland necessarily go back. Refugees’
intentions to “return” can give us a great understanding of their future plans as well as their opinions
about their experiences in the host countries. This information may help researchers and mental health
practitioners in the domain to develop training programs which can enhance refugees’ skills and
experiences in areas that they need the most [56,57]. Intentions to return to the homeland can affect
the desire to acquire knowledge of the host culture, to develop connections with members of the host
society, and to learn about the host country’s social and cultural environments which all considered as
motivation to acculturate [58]. If acculturation is considered to be the process of acquiring knowledge
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of a host culture [17], intentions to return to the homeland can affect the willingness to take part in this
process [59]. Its impact on the adolescent refugees, however, is still poorly investigated. Therefore,
in the MITA model, intention to return to homeland is added as a predictor of socio-cultural adjustment.
In the mediating situation, intentions to return to homeland predict separation and separation predicts
socio-cultural adjustment as well as mental health.

2.4. Experience of Traumatic Events

Exposure to violence (both pre- and post-migration) as well as parents or close family members’
exposure to violence is the most studied risk factor for mental health difficulties for adolescent
refugees [60]. In a study of adolescent Iraqi refugees, the experience of traumatic events predicted
mental health difficulties [61]. In addition, the adolescents of non-tortured refugee families from
different Middle Eastern countries appeared to have healthier mental states than the adolescent
refugees from Iraq [62]. Despite the important effects of the experience of potentially traumatic events
on adolescent refugees’ mental health [51,63], none of the models of acculturation have considered it
as an important factor. Therefore, in the MITA model, the experience of traumatic events is added to
predict the mental health of adolescent refugees. In-group/out-group social support also moderates the
connection between experiences of traumatic events and mental health. Moreover, in the MITA model,
the connection between experiences of traumatic events and socio-cultural adjustment is mediating
by separation.

2.5. Modes of Acculturation

The modes of acculturation, which have been identified by Berry [17] as separation, assimilation,
integration, and marginalization, refer to ways of adapting to the new culture. However, as the
acculturation mode of marginalization can be considered as a psychopathological process rather
than an acculturation mode [14], only separation, assimilation, and integration are included in the
model. These three modes of acculturation are considered as mediating variables in connecting
the MITA model’s psychological constructs to the output variables. In this mediating situation,
intentions to return to homeland predict separation and separation predicts socio-cultural adjustment
as well as mental health. Intercultural competence predicts integration and integration predicts
socio-cultural adjustment as well as mental health. Social–emotional competence predicts assimilation
and assimilation predicts socio-cultural adjustment. Experience of traumatic events predicts separation
and separation predicts socio-cultural adjustment.

2.6. Mental Health

Psychological health during the acculturation process is a common goal of refugees and host
countries [64]. Refugees, especially adolescent refugees, are of particular interest, as they are arguably
the most at-risk group for mental disorders among all immigrants [65]. Adolescent refugees might
experience acculturative stress when being confronted with different languages, dressing styles,
or eating habits [66]. Hence, adolescent refugees often suffer from mental disorders such as depression,
anxiety, and in some cases psychosis [52,67]. There are numerous studies examining the mental health
issues experienced by refugee children and adolescents, and all of them have come to an agreement
that the process of the resettlement can make them extremely vulnerable and fragile because of their
underdevelopment of psycho-social and coping skills [68], inability to handle and manage certain
life events, dependency, and incomplete biological development [62]. As almost half the world’s
refugee population includes children and adolescents [2], to clarify the process of acculturation,
any model of acculturation specific to adolescent refugees should ultimately be involved with the state
of psychological health. Therefore, mental health as an outcome variable is added to the MITA model.
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2.7. Socio-Cultural Adjustment

In general, adjustment refers to the changes which occur in oneself (such as thoughts, emotions,
actions, strategies) and the interaction that facilitates the process of adaptation [17,18]. Socio-cultural
adjustment is a behavioral as well as a practical feature of adapting to a host culture. Socio-cultural
adjustment can be defined as an ability to fit in properly or interact with members of the host culture,
effectively [32].

During the process of acculturation, socio-cultural adjustment can be challenging. Some factors,
such as cultural distance, quantity and quality of social interactions with both host and heritage cultures,
acculturation attitudes toward the host society, intercultural training, emotional skills (e.g., emotional
regulation), social skills (conversational skills), behavioral skills (e.g., assertiveness, empathy), previous
cross-cultural experiences [69], interest in the host culture’s national events, and sharing interest and
friendships with members of the host culture [32,69] were found to be combined with socio-cultural
adjustment. Therefore, in the MITA model, the socio-cultural adjustment is added as an outcome
variable which is predicted from intercultural competence, social–emotional competence and intentions
to return to the homeland. In the mediating situation, the connection between intentions to return
to the homeland and socio-cultural adjustment is mediated by separation. Integration mediates
the connection between intercultural competence and socio-cultural adjustment. Social–emotional
competence predicts assimilation and assimilation predicts socio-cultural adjustment. Experience of
traumatic events predicts separation and separation predicts socio-cultural adjustment.

2.8. Out-Group Social Support/In-Group Social Support

In general, social support may have a remarkable influence on the mental state. A high amount of
available social support in the new culture and the nature of the host society can have a considerable
effect on minimizing acculturative stress and empower individuals to handle the difficulties of living
in a diverse environment [70,71]. Availability of support systems is an important post-migration
factor that can facilitate successful adaptation for adolescent refugees even when they have gone
through traumatic experiences [72–74]. Conversely, a lack of social support can be related to a poor
psychological adaptation [75,76]. With respect to the positive effect of social support, the connection
with the close ethnic groups has been found to have a positive effect on mental health in children
and adolescents [77,78]. Furnham and Bochner [79] reported an opposite relationship between the
prevalence of mental disorders and the perceived social support from the members of the heritage
culture. The protective nature of positive peer relationships, as well as good parental mental health,
have been highlighted in various studies [74,80–82]. Adolescent refugees in close contact with their
nuclear families and close family members showed less emotional distress and greater adjustment
than those who survived the refugee process alone [82].

Therefore, in the proposed model, out-group and in-group social support are added as
moderated mediating variables to affect the connection between intercultural and social–emotional
competence/experiences of traumatic events and modes of acculturation. In this moderated mediating
situation, out-group social support affects the connection between intercultural and social–emotional
competence and integration as well as assimilation. In-group social support affects the connection
between the experience of traumatic events and assimilation. Moreover, in-group social support and
out-group social support are also considered as moderating variables in connecting the experience of
traumatic events to mental health.

3. Discussion

Overall, the MITA model proposes that two major concerns of adolescent refugees, including
socio-cultural adjustment and mental health, are predicted by intercultural as well as social–emotional
competence, intentions to return to the homeland, and experiences of traumatic events. In addition to
the direct influence of intercultural competence, social–emotional competence, intentions to return to
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the homeland, and experiences of traumatic events on mental health and socio-cultural adjustment,
the effects of three modes of acculturation (integration, separation, and assimilation) are also proposed
in the model. It is expected that these variables mediate the effects of intercultural competence,
social–emotional competence, intentions to return to the homeland, and experiences of traumatic
events on socio-cultural adjustment as well as mental health.

Moreover, the direct connection between intercultural and social–emotional competence/experiences
of traumatic events and the three modes of acculturation is influenced by two variables, including
out-group social support and in-group social support. It is expected that these two variables would play
some moderated mediating roles in linking intercultural competence, social–emotional competence,
and experiences of traumatic events to modes of acculturation. Finally, it is also expected that
in-group social support and out-group social support moderate the direct connection between
experiences of traumatic events and mental health. This proposed model can help researchers in
the domain to understand adolescent refugees’ behaviors, lifestyle, and beliefs in different ethnicities
by evaluating aspects of intercultural and social–emotional competence, which are not addressed
in current acculturation models. For instance, considering intentions to return to the homeland,
our proposed model can clarify the reasons why adolescent refugees with different ethnicities and
socio-cultural characteristics may select different acculturation strategies, even when they live in the
same society. Moreover, using intercultural and social–emotional competence, the model can explain
why adolescent refugees from the same countries and socio-cultural backgrounds or even same families
may choose different acculturation strategies. At the clinical level, this model highlights socio-cultural
reasons behind some mental health problems among adolescent refugees. The relationship between
acculturation strategies and the social traditions in the host society can explain why adolescent refugees
get involved with psychological problems. Besides, for intervention purposes, it can help clinicians to
apply some special training programs involving the socio-cultural characteristics of adolescent refugees
(e.g., group intercultural competence training [56]). Despite the theoretical evidence, a great deal of
applied and basic research is still required to test the fundamental assumptions of the MITA model.

4. Limitations of the MITA model

Because of the nature of this concept paper, the proposed MITA model has not been tested yet,
and therefore, its factors should be taken with caution and viewed as hypotheses. Moreover, time is not
explicitly considered in the proposed model: levels of intercultural and social–emotional competence,
intentions to return to the homeland, and their relations with the modes of acculturation as well
as socio-cultural adjustment and mental health may vary with the length of residency in the host
country. Finally, the levels of connections among the variables in the proposed model are mostly
defined according to monocultural societies (or societies that promote monoculturalism). Therefore,
the relations among the variables might differ in multicultural societies.

5. Implications for Future Research

In the future, the proposed model should be tested and validated empirically. Furthermore,
the model should be tested using samples of refugee adolescents from different ethnicities (e.g., such as
those of African, Indian, Asian, and Pakistani origin). This would be an important step in assuring the
contribution of the present model to acculturation processes and the intercultural and social–emotional
competence of various ethnicities. Finally, it is essential to test the MITA model and especially its
proposed moderators and mediators over time in various countries with different approaches to
culture, for example with Canadian multiculturalism and German monoculturalism.

6. Conclusions

To the best of our knowledge, no research study has been accomplished on establishing an
acculturation model specific to adolescent refugees connecting social–emotional and intercultural
competence, the experience of traumatic events, and intentions to return to the homeland to mental
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health as a psychological outcome, and socio-cultural adjustment as a behavioral outcome using
acculturation attitudes as mediating variables and in-group/out-group social support as moderating
as well as moderated mediating variables. In this sense, the MITA model is best regarded as exploratory,
with further investigation required.
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Abstract: Migration is an important driver of population dynamics in Europe. Although migrants
are generally healthy, subgroups of migrants are at increased risk of a range of infectious diseases.
Early identification of infections is important as it prevents morbidity and mortality. However,
identifying infections needs to be supported by appropriate systems to link individuals to specialist
care where they can receive further diagnostic tests and clinical management. In this commentary we
will discuss the importance of linkage to care and how to minimise attrition in clinical pathways.

Keywords: migration; health; infection; linkage; care

Migration is an important driver of population dynamics in Europe with numbers of both
internal (European Union) and external, both regular and irregular, migrants increasing over the last
few decades [1]. Although the types of migrants arriving to Europe is highly diverse, in general,
the majority of migrants are healthy [2]. However, there are subgroups of migrants arriving from low-
and middle-income countries who bear a disproportionate burden of a range of infectious diseases—in
particular HIV, tuberculosis (TB), multi-drug resistant TB, and hepatitis B and C (both undiagnosed
and previously diagnosed but not treated). Whilst our understanding of infectious diseases and
migrant health has improved, there is still a gap in the evidence-base relating to migrants in Europe.
Nonetheless, the reasons for the higher prevalence of these infections in migrant populations appear
to include, amongst many, a higher prevalence of infection in their countries of origin, low levels
of screening and vaccination, increased levels of post-migration acquisition of certain infections
(for example HIV) [3–5], barriers to healthcare on arrival, and low socioeconomic status [2]; however,
further studies in European settings relating to the prevalence of infections and reasons for the higher
prevalence (including sexual behaviour with respect to post-migration HIV acquisition) are required.
As a matter of equity it is important that clinicians and policy-makers, in partnership with migrant
communities, consider the specific and different needs of migrants when developing screening and
vaccination programmes to reduce the burden of infection.

Identifying infectious diseases early is important as it mitigates adverse clinical outcomes
and in some instances onward transmission; yet considerable heterogeneity exists across Europe
as to how to approach migrant screening, and it is as yet unclear what represents a cost-effective
approach [6,7]. Implementing migrant screening requires a clear understanding of how to screen
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migrants, where screening should happen (transit, arrival, or post-arrival) and the costs of having the
testing done. In response, the European Centre for Disease Prevention and Control are developing
evidence-based guidance on infectious disease screening for migrants [8]. This guidance, the
product of intense work with key infectious disease experts across the European Union, will help to
inform policy-makers and front-line clinicians on how to approach implementation of screening and
vaccination in newly arrived migrants.

Integral to the development of the European Centre for Disease Prevention and Control (ECDC)
guidance is an understanding of the importance of, and interventions for, each element of the care
pathway from access to appropriate health services, to testing/screening, and then to follow-up
treatment through to treatment completion and/or adherence.

We know from previous work relating to a range of infections that post-testing cascades of
care occur with drop-out at each point in the clinical pathway including a failure to get results
after testing, failure to attend specialist services to commence treatment, and failure to complete
treatment [9]; data for migrants is less clear [10] but the principle remains the same—drop-outs in the
post-screening/diagnostic testing services need to be minimised.

Drop-outs at each step of the care pathway (both in terms of attendance but also poor adherence to
medication) can be caused by the plethora of personal and system-level barriers migrants may face in
accessing statutory health/appropriate health services on arrival and subsequently, due to the lack of
clarity about the organisation and financing of care compounded by linguistic and cultural barriers [11].
Many vulnerable migrant groups are not entitled to free statutory health care on arrival which will
undoubtedly impact on uptake of screening and attendance at specialist services. Additional concerns
for new migrants to European countries include competing psycho-social priorities such as housing,
employment, concerns about family reunion, relationships, mental health issues, and chronic diseases.
These problems not only interfere with testing, but also have the potential to increase the risks or
consequences of infectious diseases. This synergistic interaction linked to socially disadvantaged
circumstances, known as syndemics, calls for an integrated approach of public health and primary
care, addressing biomedical as well as psychosocial problems [12].

Therefore, it is important that ease of access, making health services responsive, and engaging
migrant communities is considered at an early stage when developing clinical pathways relating to
screening for infection and appropriate vaccination. Engagement includes providing the necessary
information and tailoring services to the needs and possibilities of the migrants involved [13]. Whilst
this early work may seem less important, it likely sets in motion the basis for future community
engagement, co-development of services, rapport and trust—particularly important when dealing
with individuals who come from often marginalised and neglected communities.

Pathways of care should be designed with an understanding that the method in which the
offer/rationale of testing is framed may well impact on whether individuals accept testing as well as
how they view the subsequent result and, if necessary, follow-up with specialist care. Testing on its own
achieves relatively little for the migrant with an infection if they do not attend follow-up and complete
the necessary treatment. It is critical to always bear in mind that testing for infections is only one
element of the migrants’ care pathway. A decision to test, by necessity, equates to an intention/decision
to refer for assessment and, if required, treat. It is the linkage from testing to referral and attendance
for specialist care which requires care and attention when designing care pathways and providing
appropriate levels of education and information to migrants and front-line healthcare professionals.
One specific area to consider when designing pathways of care is to consider how to make them as
simple as possible for the migrant, with many professionals keen to move beyond working in infection
silos (for example just screening for TB) but to consider multiple infections and vaccination, alongside
other health needs. This will require working more closely with migrant communities to ascertain
their view and concerns, but certain elements should be incorporated [14]:

1. Collaboration between primary care, public health, and specialist care in order to ensure
continuity of care tailored to all the needs of the person involved.
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2. Single point-of-referral to a migrant-friendly clinical service with culturally competent staff that
deal with migrants and infectious diseases (as well as other health needs). This clinic could
be facilitated by being staffed by specialists with a broad range of skill-sets who can manage
all infections alongside interpreters and other support services to support treatment adherence
and completion.

3. Robust data collection to facilitate sharing of best practice with respect to linkage to care and
treatment completion for migrants with infectious diseases.

Although the patterns of migration across Europe are highly mixed, a lack of good quality data
and limited sharing of best practice means that it remains unclear how best to deliver screening,
vaccination, and treatment to migrants arriving in Europe. Evidence-based guidance emphasising
methods of implementation supported by appropriate resources and migrant communities’ views
have the potential to aid the design of stream-lined pathways of care for infectious diseases which
address, and maximise, linkage to specialist care so that we have migrant services that meet the needs
of a rapidly changing Europe.
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Abstract: Adolescent girls and young women are an overlooked group within conflict- or
disaster-affected populations, and their sexual and reproductive health (SRH) needs are often
neglected. Existing evidence shows that forced migration and human mobility make girls and women
more vulnerable to poor SRH outcomes such as high risk sexual behaviors, lack of contraception use,
STIs and HIV/AIDS. We performed a systematic literature review to explore knowledge, experiences
and access to SRH services in this population group across the African continent. Two databases
(PubMed and Web of Science) were searched and from 896 identified publications, 15 peer-reviewed
articles published in English met the inclusion criteria for this review. These consisted of eight
applied qualitative, five quantitative and two mixed-method study designs. The quality of the studies
was evaluated by the mixed-methods appraisal tool (MMAT) using scores in percentages (0–100%).
Available evidence indicates that knowledge of young women and girls regarding contraceptive
methods, STIs and HIV/AIDS are limited. This population group often experiences gender-based
and sexual violence and abuse. The access and availability of SRH services are often limited due to
distances, costs and stigma. This review demonstrates that there is still a dearth of peer-reviewed
literature on SRH related aspects among refugee, migrant and displaced girls and young women in
Africa. The data disaggregation by sex and age should be emphasized for future research in this field.

Keywords: sexual and reproductive health; adolescent; refugee; migrant; young women; knowledge;
access; experiences; systematic review; Africa

1. Introduction

Every year, thousands of people around the world flee their homes to escape conflict, disasters
and violence within their own country or by crossing international borders. During these humanitarian
emergencies, refugees and internally displaced persons (IDPs) suffer a great pressure which affects
their health. Adolescent girls and young women (10–24 years old) are an overlooked group within
conflict- or disaster-affected populations, and their sexual and reproductive health (SRH) needs remain
largely unmet [1]. As such, the synergy of crisis as well as the neglect of SRH needs, increases
vulnerability of adolescent girls to unwanted pregnancies, HIV and sexually transmitted infections
(STIs), maternal death and sexual violence [2–4]. Adolescent girls in humanitarian settings experience
increased exposure to early and forced marriage, coerced sex and early childbearing, as well as
increased risk-taking associated with gender roles in family circles [5]. The girls in refugee camps are
also vulnerable to sexual exploitation and trafficking [6].
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Use and knowledge of SRH services and commodities, including family planning, are also often
low among women and girls in humanitarian settings. One of the very few studies on this subject
by McGinn et al. demonstrated that knowledge and use of modern contraceptive methods was low
among married or in-union women of reproductive age in six reproductive health program locations
(North Darfur, West Darfur, South Darfur, Southern Sudan, Northern Uganda and Eastern Congo) in
three conflict-affected countries—Sudan, Uganda and the Democratic Republic of Congo [7].

The access to SRH services is challenging for young women and girls living in refugee settlements
or dispersed across host countries. The minimum health care package in humanitarian setting
requires inclusion of sexual and reproductive health services [8]. A systematic review by Casey et al.
established that implementation of SRH programs is possible in a humanitarian setting, however their
utilization depends on their quality [9]. Furthermore, the review highlighted minimal provision of
adolescent SRH services [9]. In 2004 a global evaluation of reproductive health services for refugees
and IDPs concluded that most people affected by conflict lack adequate SRH care [10]. The evaluation
found that contraceptive methods offered were frequently limited to pills and condoms. Long-acting
contraceptives or permanent methods were rarely offered, and for all methods, supplies were often
not reliable. The evaluation also pointed that adolescents were often underserved [10]. Since then,
much progress has been made in the field of SRH in crisis settings in terms of policy, guidance and
practice and steps have been taken toward integrating SRH into humanitarian response including
increased program funding to implement SRH services [11]. Nevertheless, most conflict-affected girls
and women still do not have adequate access to SRH services with family planning services often
being particularly neglected. From 2012 to 2014, the Inter-agency Working Group (IAWG) undertook
a second global evaluation of reproductive health in humanitarian settings. One of the series of reviews
and articles concluded that although services are being provided, the availability of good quality SRH
services was inconsistent across different settings. There was still a limited knowledge of available
services and socio-cultural barriers to accessing them among communities [12].

Although, the research on the SRH of conflict- and disaster-affected populations is gaining
attention globally, there is very scarce information on the needs and experiences of young refugees
and IDPs in humanitarian settings, who are likely to be at particularly high risk of adverse SRH
outcomes. Enhancing the weak evidence base on needs and experiences of crisis-affected girls and
women will provide the tools for the research community and humanitarian actors to identify better
ways to serve the SRH needs of these population groups. This systematic review aims at exploring
and synthetizing the available evidence on sexual and reproductive health knowledge, experiences
and access to services among refugee, migrant and displaced girls and young women in Africa.

2. Materials and Methods

A mixed methods systematic review, exploring qualitative and quantitative data, was conducted
to assess our aim. Sandelowski et al. identified three general frameworks through which to conduct
mixed methods systematic reviews—segregated, integrated, and contingent [13]. We have applied the
integrated methodology for our review. In integrated designs, the methodological differences between
qualitative and quantitative studies are minimized and the studies are grouped for synthesis by results
addressing the same research questions, or describing the same aspects of a target phenomenon [13].

2.1. Search Strategy

We adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines for systematic reviews [14]. Two electronic databases—PubMed and Web of
Science were searched. Search terms for sexual and reproductive health covered the topics relevant to
conflict-affected situations, e.g., sexual violence, maternal health, as well as the topics of a particular
relevance to young girls and women, e.g., sexuality education, teenage pregnancies, etc. Our choice was
also guided by the SRH definitions from the International Conference on Population and Development
(ICPD) in 1994. Search terms are described in Table 1. Data search was performed between the end of
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March and the beginning of April 2018. In addition, we completed a manual search of the reference lists
of relevant articles. All records were exported into Mendeley—an online bibliographic management
program produced by Elsevier. After we removed the duplicates, titles and abstracts were screened
for inclusion.

Table 1. Search terms used in PubMed and Web of Science.

Category Search Terms Combined with AND

Age Group youth OR teenager OR teen OR girl OR young female OR adolescent OR woman OR young
woman OR women OR young person OR adolescence OR female OR reproductive age

Age 10 to 24

Status refugee OR migrant OR displaced OR displaced person OR foreigner OR immigrant OR
ethnic minority OR indigenous OR internally displaced OR asylum

SRH topics

sexual OR sexual health OR reproductive health OR early marriage OR child marriage OR
female genital mutilation OR cutting OR female circumcision OR circumcised OR sexual
behavior OR sexual experience OR sexual activity OR early sexual debut OR sexual
initiation OR menstruation OR menstrual hygiene OR contraception OR family planning
OR pregnancy OR antenatal OR birth OR post-natal OR sexually transmitted infection OR
STI OR sexual intercourse OR HIV OR violence OR sexuality education OR reproduction
OR sexual well-being OR condom OR human immunodeficiency virus OR AIDS OR sex
education OR sex OR relationship OR physical relationship OR sexual coercion OR rape
OR sexual violence OR sexual abuse OR abortion OR maternal health OR fistula OR
motherhood OR gender OR forced sex OR intimate partner violence OR gender based
violence OR transactional sex OR sex work OR HPV OR cervical cancer

Outcome need OR unmet need OR access OR knowledge OR availability OR experience OR
awareness OR perception

Countries/regions

Africa OR Algeria OR Angola OR Benin OR Botswana OR Burkina Faso OR Burundi OR
Cameroon OR Cape Verde OR Central African Republic OR Chad OR Comoros OR Congo
OR Democratic Republic of the Congo OR Cote d'Ivoire OR Djibouti OR Egypt OR
Equatorial Guinea OR Eritrea OR Ethiopia OR Gabon OR Gambia OR Ghana OR Guinea
OR Guinea-Bissau OR Kenya OR Lesotho OR Liberia OR Libya OR Madagascar OR
Malawi OR Mali OR Mauritania OR Mauritius OR Morocco OR Mozambique OR Namibia
OR Niger OR Nigeria OR Rwanda OR Sao Tome OR Senegal OR Seychelles OR Sierra
Leone OR Somalia OR South Africa OR Sudan OR South Sudan OR Swaziland OR
Tanzania OR Togo OR Tunisia OR Uganda OR Zambia OR Zimbabwe, NOT (Europe OR
EU OR European Union OR Australia OR US OR New Zeeland OR United States OR
France OR Greece OR Italy OR Austria OR Belgium OR Latvia OR Bulgaria OR Lithuania
OR Croatia OR Luxembourg OR Cyprus OR Malta OR Czech Republic OR Netherlands
OR Denmark OR Poland OR Estonia OR Portugal OR Finland OR Romania OR France OR
Slovakia OR Germany OR Slovenia OR Greece OR Spain OR Hungary OR Sweden OR
Ireland OR United Kingdom OR UK OR America OR Asia OR Brazil OR South America
OR Latin America)

2.2. Study Selection

This review was limited to peer-reviewed, full-text articles published in English before March
2018. While we initially planned to search the grey literature, our time and financial resources did not
permit us to explore this literature. Studies providing insufficient information, for example letters,
abstracts or conference papers, were excluded. Study population of interest included refugee, migrant
or displaced women and girls. For refugee, migrants and internally displaced populations (IDPs)
we applied the official definitions of The United Nations (UN) and International Organization for
Migration (IOM). Only studies which included results on adolescent and young women (10–24 years
old) were considered. The UN define adolescents as individuals being 10–19 years old and youth as
those persons between the ages of 15 and 24 years. We excluded studies which reported results on SRH
of migrants and refugees without sex and age disaggregation. Only studies, which were conducted in
African countries were included. Studies related to refugees of African origin settled in other region
other than Africa were excluded. Details of the study selection are summarized in Figure 1.
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Figure 1. PRISMA Flow Diagram.

2.3. Critical Appraisal

Two researchers independently reviewed the full texts for quality and suitability. Eligible papers
then underwent a quality appraisal using the MMAT tool [15]. This tool was designed for systematic
mixed studies reviews. The tool helps to examine the appropriateness of the study aim, adequacy and
methodology, study design, data collection, study selection, data analysis, presentation of findings,
author’s discussions and conclusions. For each of the included studies, the relevant four quality
questions were asked corresponding to the study type, e.g., qualitative, quantitative descriptive
or mixed methods. The studies were scored using percentages (0–100%). Any discrepancies were
discussed until a consensus was reached.

2.4. Data Extraction and Analysis

Two authors independently read all included articles and completed a data extraction form
created to gather the following: authors, study setting, main study objectives, study population,
study design and study findings. Due to the inclusion of studies using qualitative and quantitative
design, conducting a meta-analysis of the data was not appropriate. A descriptive narrative synthesis
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was chosen as the most relevant and suitable method of data synthesis for this review. The results are
supported with original quotations and examples.

3. Results

3.1. Study Characteristics

From 960 records, 15 studies met the inclusion criteria. They were conducted in nine African
countries which included Uganda, Ethiopia, DR Congo, Somalia, Kenya, Nigeria, Djibouti, Rwanda
and Sierra Leone [6,16–29]. These consisted of eight applied qualitative, five quantitative and two
mixed-method study designs. Three studies were performed exclusively with young girls and women
of age groups 10–24, 12 other studies included them as one of the groups in total population, e.g., among
women of reproductive age or adolescents including boys and girls. One study [16] reported the
results before and after the intervention. For the purpose of this review we have used the baseline data
from the above mentioned study on HIV/STDs knowledge and attitudes among young displaced girls.
In the case of the study performed by Stark et al. [26] we only used the qualitative data for this review
because the quantitative data were previously reported within a bigger sample in Stark et al. [25].
Tanabe et al. [28] focused on refugee adolescent girls living with disabilities. Four studies also included
data collected in Asian or Middle East countries apart of African countries [27–29]. Further details on
the methodology and the main objectives of the included studies are presented in Table 2.

3.2. Sexual and Reproductive Health Knowledge

Six articles reported on knowledge and misconceptions regarding contraception, HIV/AIDS and
STIs [16,18,19,21,27,28]. Overall, the knowledge of refugee and displaced young women and girls on
the full range of contraceptive methods were limited. Also, the adolescents were less aware about
modern methods of contraception than the adults in the same setting [27]. Nevertheless, the young
participants could name at least one method of contraception [21,28]. Two studies demonstrated
that the misinformation about contraceptive methods is widespread preventing young women and
girls from using them [18,21]. Knowledge of routes of HIV transmission and HIV prevention were
also limited [16,19]. Casey et al. [16] demonstrated that 25% of female youth did not know any
correct route of HIV transmission, while 28.7% did not know any effective means of avoiding HIV.
Harrison et al. [19] showed that comprehensive correct knowledge of HIV/AIDS among refugee
females in Uganda aged 15–24 was 33.5%. Casey et al. [16] also found low knowledge among female
youth in Sierra Leone regarding STIs —33.2% of participants did not know any signs of STIs.
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3.3. Sexual and Reproductive Health Experiences and Practices

All studies shared findings on the experiences and practices of female youth including
contraceptive use, gender-based and sexual violence, child marriages, transactional sex, puberty
changes and decision-making. Half of the studies reported on the prevalence of and fears related
to gender-based or sexual violence and abuse in humanitarian settings [6,17,22,23,25,26,29]. In the
study of Feseha et al. [17] the magnitude of partner’s physical violence in the last 12 months in the
Schimelba refugee camp in northern Ethiopia among girls aged 15–19 was 10% and 41% among girls
20–24 years old. High prevalence of violence (51.6%) among conflict-affected girls 13–19 years old
was also reported in DRC and Ethiopia by Stark et al. [25]. The qualitative study from Iyakaremye
and Mukagatare [6] performed with adolescents in Kigeme refugee camp in Rwanda found that rape,
unwanted physical touching, sexual exploitation, commercial sex, early marriage and trafficking were
the main forms of sexual abuse. Forced sex and rape among young women were also reported in the
qualitative study of Whelan et al. [29]. Sexual violence was also mentioned by the majority of girls in
Ethiopia and DRC and was considered to be the most serious type of violence affecting the community:
“sometimes there are drunk men who rape girls along the road” (age 15, Ethiopia) [26]. This sexual abuse
leaves girls with consequences such as unwanted pregnancies leading to unsafe abortions, rejection
and harassment in their families [6]. The topic of child/early marriages was raised in qualitative
studies and it was seen as an important concern among young adolescents [6,22]. It was perceived as
a barrier to pursue education and often resulted in early pregnancies: “(for) the ladies, it’s possible that
they may not continue with the education and they may end up in early marriage” (girls, 13–14 years old). [22].

Transactional and commercial sex, so called “survival sex” in exchange for goods, food, menstrual
hygiene products and money was highlighted in some studies [6,19,21,23,29]. “Many girls in this camp
sleep with men in order to survive. We are here in Nigeria with nothing and nobody to help us and we have
to survive” (18 year old young women) [21]. Harrison et al. [19] found that 66.7% of sexually active
females aged 15-24 had a transactional partner in the past 12 months. At the same time only 16.7% of
them used a condom during the last sexual encounter. The low condom use was also documented
in three other studies [16,21,27]. This also applies to other contraceptive methods. The main reasons
identified for non-use were partner refusal, misinformation, religion, fear of side effects and stigma.
One girl from the Oru refugee camp in Nigeria commented: “I like using condom during sex but I didn’t
use it the last time I had sex because I didn’t want to buy it in the camp. I don’t want anyone to think I’m
a prostitute. I remember the last time I went to buy condom and pills in a chemist in the camp; I was embarrassed
by some women. They asked me what a young girl like me wanted to do with condom and pills. I was so ashamed
that I had to lie that someone sent me. So, I prefer buying it outside the camp, a little bit far away, where no one
knows me.” [21]. Only one study explored body/puberty changes in refugee adolescent girls which is
an important aspect of adolescents’ sexual and reproductive health [20].

3.4. Access to Sexual and Reproductive Health Services, Commodities and Information

Several studies addressed the access to SRH services and information [18,20–23,27–29]. Girls and
young women stated parents (mostly mothers), siblings and peers as main sources of SRH information
on pregnancy, puberty, menstruation, etc. [20,22,23]. Lack of information regarding different areas of
SRH was documented in the above studies. For example, the majority of Somali girls (95.2%) indicated
having learned about body changes before they occurred, however 66.8% would like to have had
more information and very few girls of age 10-14 reported learning about pregnancy (18.2%) [20].
Patel et al. [23] in a qualitative inquiry found that many participants reported access to information
on HIV/AIDS and very few (6%) had access to information on contraception, sexuality, abortion and
pregnancy. The same study showed that girls younger 18 years old face problems to access information
about family planning: “When they (family planning services) are teaching about condoms, they usually
restrict it to people of 18 years and above. They are the ones who are advised to use it. The use of family planning
is for married women (those with husbands) not for girls. . . young girls in the ages of 12–14 years don’t have
any knowledge about condoms.” (adolescent girl) [23].
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Adolescent girls also lacked access to SRH commodities including menstrual hygiene products
and contraception. Only 61.5% of Somali girls in Kobe refugee camp stated having sufficient access
to soap and water, but less than one girl in five (19.2%) had access to cloth/pads to use during
menstruation [20]. Three studies documented a limited access to contraceptive methods including
condoms [21,23,27]. A high proportion (60 to 91%) of adolescent girls found it difficult to obtain
contraceptives in the camps [21,23]. The main barriers were distance to the health care facilities,
costs, lack of knowledge about sources of contraception, stigma and judgmental attitudes. For example,
adolescent girls in Nakivale camp, Uganda reported that they often find the condom dispensers in
the settlement empty [27]. Costs and distance to the health care services were highlighted in the
study of Okanlawon et al. [21]: “Before, contraceptives like pills, IUD, injectables, etc., were free in this camp,
but since the camp clinic was closed in 2007, we now go to hospitals in the surrounding community to receive
the service. It’s no longer free. Some of us like to use it, but we can’t get it in the camp. That’s the problem.”
(24 years old young women).

The last point we would like to highlight is the quality of provided SRH services. Refugee
women and girls complained about lack of facilities for STI testing, lack of acceptable and affordable
contraceptives, stock outs, long waiting times, language barriers and discrimination [21,27–29].

3.5. Criticial Appraisal of Included Studies

The majority of studies (10 of 15) scored 75% and more, five other studies scored 50% and no
study was assigned less than 50% (Table 2). Overall, we could conclude that the quality of included
articles was from moderate to high.

4. Discussion

The aim of this review was to combine the existing evidence on SRH knowledge, experiences
and access to services of young women and girls aged 10–24 in crisis and humanitarian situations.
Such studies were largely absent and thus this review pointed out the lack of available peer-reviewed
literature on SRH of girls and young women in the African region, where multiple conflicts are ongoing
for decades, putting their health, including SRH at risk. To summarize, the young women and girls
are lacking knowledge on SRH issues; access to this information is often hindered because of many
different factors including stigma related to young age; access to SRH services and commodities is
challenging because of distance, costs and quality.

The studies in this review show us the limited SRH knowledge and awareness among adolescent
girls and the misconceptions about the contraceptives which cause the adolescents to refrain from using
them. As a result, insufficient uptake of family planning contributes to morbidity and mortality in
women and girls of reproductive age via pregnancy-related complications and deaths [30]. The studies
have also explored the access to and sources of SRH knowledge and education in humanitarian settings
but the sources preferred by the adolescent for obtaining SRH information has not been very well
documented. An effective way of educating the adolescents about SRH would be through the sources
they prefer.

The studies show high prevalence of sexual violence, coerced sex, transactional sex and other
forms of sexual exploitations. In a few studies, this sexual harassment or physical violence may be
instigated by own family members or partner [17,25]. Sexual exploitation by family members or close
relatives may be quite difficult to assess as the adolescents may not be willing to open up to report
such incidences. However, we believe that quite a large number of girls are suffering from sexual
exploitations and harassments by their family members and close relatives apart from their partners.
This finding has been reported previously in other studies in Africa in non-humanitarian settings [31].
These cases of sexual exploitations also need to be extensively studied.

In addition, we would like to discuss the main points which could help to strengthen future data
collection in this field. Firstly, although many identified studies report on SRH of refuges and migrants,
few of them disaggregate findings by age and sex of respondents. During the full text review and
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data extraction process we faced challenges to separate results for youth and for female participants,
excluding several studies from this review. Some of the included studies also stressed the necessity to
perform target research in this age group [20]. A number of studies have been performed on SRH of
women of reproductive age. The results which are not segregated by age, may confuse the current
situation and needs of the adolescents with those of the women of higher reproductive age.

Secondly, multi-setting studies provide reach and comparable information across different
humanitarian settings. However, here the disaggregation of results by setting plays an important role
as the findings of one humanitarian settings cannot be generalized onto the other due to the differences
between the settings. The differences may exist due to cultural values and background of the refugees
and the infrastructural and economic differences of the hosts.

Limitations

This systematic review has a number of limitations. Only studies written in English were included.
The MMAT appraisal tool for mixed-method research was used to assess the quality of reporting
in the studies, but more specialized quality assessment tools such as the Cochrane Collaboration’s
tool for assessing risk of bias would have provided more in-depth reviews of quality. Unfortunately
due to time constraints and funding, this review did not include grey literature, such as UNFPA and
UNHCR reports and studies conducted by non-governmental organizations working in humanitarian
settings. These studies could have provided valuable data on SRH indicators and situation of girls
and women affected by conflicts and disasters. Although PubMed and Web of Science are the most
often used search databases, we might have missed some relevant studies included to other databases,
e.g., Global Health or EMBASE. Some of the peer-reviewed studies which could not be accessed,
were also not included.

5. Conclusions

Results of this review demonstrate the gaps in the existed evidence on SRH of migrant, refugee
and displaced girls and women living in Africa. The necessity of disaggregation by sex and age
should be addressed in future research. Targeting young refugee, displaced and migrant adolescents
of 10–14 years old is very important enabling the complexity of body and physiological changes and
the paucity of information from this age and population group to be taken into account.
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Abstract: This study examined obesity inequalities according to place of birth and educational
attainment in men and in women in Spain. A cross-sectional study was conducted using data from
the Spanish National Health Survey 2011–2012 and from the European Health Survey in Spain
2014. We used data for 27,720 adults aged 18–64 years of whom 2431 were immigrants. We used
log-binomial regression to quantify the association of place of birth with obesity before and after
adjusting for the selected characteristics in women and in men. We found a greater probability
of obesity in immigrant women (PR: 1.42; 95% CI: 1.22–1.64) and a lower probability of obesity
in immigrant men (PR: 0.73; 95% CI: 0.59–0.89) relative to natives after adjustment. Significant
heterogeneity was observed for the association of place of birth and obesity according to education in
men (p-interactions = 0.002): Men with lower educational levels (PR: 0.47; 95% CI: 0.26–0.83) have a
protective effect against obesity compared with their native counterparts. This study suggests that
place of birth may affect obesity in women and in men. However, this effect may be compounded
with education differently for women and men.

Keywords: obesity; immigration; education; inequalities; health survey

1. Introduction

Obesity currently represents a world-wide public health problem, given its impact on chronic
diseases and premature mortality [1,2]. In addition, obesity is associated with a high financial burden
for health care utilization [3]. Over the past four decades, the global prevalence of obesity in adults has
tripled in men (3.2% to 10.8%) and doubled in women (6.4% to 14.9%). Projections for 2025 indicate
that the overall prevalence of obesity will reach 18% in men and exceeds 21% in women [4]. Currently,
more than half of adults are overweight and almost one in six adults in Europe is obese [5]. It is
estimated that a 5% reduction in body mass index (BMI) in the European population would entail a
16.7% decrease in the prevalence of obesity related-diseases such cancer, stroke, and type 2 diabetes [6].

In recent years, extant evidence suggests that health status is conditioned by the unequal
distribution of social determinants [7,8]. For instance, place of birth and socioeconomic position
may explain inequalities in risks associated with health and/or disease, as a result of the different
opportunities and resources people may have to achieve good health [9]. In fact, place of birth and the
migratory process from the least developed countries to those of greater economic development, such as
the countries of the European Union with a very high Human Development Index (HDI), represent a
crucial factor for the study of social inequalities in health [10]. Therefore, most studies conclude that
the worst socioeconomic and labor conditions, the lowest social support and the highest discrimination
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of the immigrant population may explain their poor mental and physical health outcomes compared
to the native population [11–13]. With regards to obesity in Europe, studies report higher prevalence
estimates of obesity among immigrant population compared to their native counterparts [14–17].
However, this difference may be explained by the lower socioeconomic position of the immigrant
population. In contrast, European studies on native population only show that educational attainment,
as an indicator of socioeconomic position, is the main determinant in obesity inequalities, exhibiting a
clear direct social gradient, i.e., higher prevalence of obesity with lower education attainment [18–20].
However, and in contrast to the USA, where the role of education on immigrants’ health depends on
gender and country of birth [21,22], no studies have examined the effect of place of birth and education
together on obesity inequalities in European men and women.

Spain is one of the countries with the highest prevalence of obesity (17% in men and 16% in
women) in the European Union and among countries presenting greater obesity inequalities among
the native population by educational attainment, especially among women [18,20,23]. Moreover,
Spain is the fourth country in the European Union when it comes to the proportion of immigrants
(13.6% in 2017) [24]. Specifically, during the last two decades, Spain has experienced an intense growth
of the immigrant population from less developed countries for economic reasons. Most immigrants
are coming from Latin America (38%; mainly from Ecuador, Colombia, Peru and Bolivia) Maghreb
(14%; mainly from Morocco), sub-Saharan Africa (4%; mainly Senegal and Nigeria), Asia (7%; mainly
China) and the rest of non-very high developed European Union countries (10%; mainly Romania).
However, and despite this trend as well as the importance of place of birth and the migratory process
as determinants of inequality [10], few studies have focused on obesity inequalities between immigrant
and native populations in Spain [25,26]. Furthermore, the immigrant population usually has a lower
level of education than the native population [27]. Therefore, this study aimed to examine (a) obesity
inequalities between immigrant and native populations; and (b) the combined effect of place of birth
and educational attainment in men and in women in Spain for the years 2011–2014.

2. Materials and Methods

2.1. Data Source and Study Population

The study was based on a cross-sectional analysis of data obtained from the Spanish National
Health Survey (SNHS) of 2011–2012 and from the European Health Survey in Spain (EHSS) of 2014
conducted by the Ministry of Health, Social Services and Equality in collaboration with the National
Institute of Statistics. The surveys used representative samples of the non-institutionalized population
in Spain through a stratified multistage sampling. More detailed information on the methodology
of these surveys has been described elsewhere [23]. Analyses were based on information obtained
from the individual questionnaires conducted in selected households, with a sample of 21,007 adults
for the 2011–2012 SNHS and 22,842 adults for the 2014 EHSS. The response rates were 71% for both
surveys. For the 43,849 people who completed the individual questionnaires, we excluded records of
individuals under 18 years of age (n = 941) and older than 64 years (n = 12,416), those born in countries
with an HDI considered as very high in 2015 (>0.80; n = 738), and those missing info on BMI (n = 1105),
occupation (n = 570) and other covariates (n = 359). These exclusions yielded an analytical sample
of 27,720 of whom 2431 were immigrants. This study used publicly available data obtained from
the Ministry of Health Social Services and Equity in Spain. Thus, ethical approval for the study was
not required.
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2.2. Variables

The dependent variable was obesity, defined according to the World Health Organization (WHO)
as BMI ≥ 30 kg/m2, and calculated using self-reported weight and height [28]. The independent
variable was place of birth categorized as native for those born in Spain, and immigrants for those born
in a country with non-very high HDI in 2015 (Europe, Africa, Latin America and Asia). In addition,
educational attainment was considered as an effect measure modifier and was categorized as primary
education or less, secondary and graduate or higher education [25].

Consistent with previous studies, we included the following covariates as potential confounders:
age (18–24, 25–44 and 45–64 years) [26], living arrangement (married/couple and other), employment
(employed, unemployed and other) and social class (using the classification of the Spanish Society
of Epidemiology as non-manual workers for class I, II and III and manual workers for class IV
and V) [29]. Consistent with a previous study [30], self-reported health responses were aggregated
as good (very good and good) and poor (fair, bad and very bad). Finally, for health behaviors, we
included smoking (current, former and never smoker) consumption of alcohol (frequent, occasional
and not last year/never), physical activity at work and at leisure time (active and sedentary) and daily
consumption of fruits and vegetables (yes/no) [25].

2.3. Statistical Analysis

Descriptive statistics for selected characteristics were calculated for the total population and
according to place of birth in women and in men. In addition, prevalence estimates for obesity
were calculated for each covariate according to place of birth in women and in men. Chi-square of
independence and Cochran-Mantel-Haenszel statistics were used to assess significance associations
between each covariate and (1) place of birth, and (2) place of birth and obesity in women and in men.
Similarly, t-tests were used to assess differences for age and BMI according to place of birth in women
and in men. We used log-binomial regression to quantify the association of place of birth with obesity
in women and men before and after controlling for selected covariates. We tested interactions terms
between place of birth and educational attainment in the fully-adjusted model for women and for men.

Data management procedures were carried out using SPSS 24.0. (IBM, Armonk, NY, USA)
whereas the statistical analyses were conducted using SUDAAN 11.0.1 (RTI, Research Triangle Park,
NC, USA) to take into account the complex sampling design and yield unbiased standard error
estimates. Sample sizes presented in Table 1 were a-weighted, but all other estimates (proportions,
standard errors, prevalence ratios [PR] and their 95% confidence intervals (95% CI) were weighted.

3. Results

Table 1 shows the distribution of selected sociodemographic, health status and health behavior
characteristics for immigrant and native women and men. Around half of the immigrant population
came from Latin America (54% men and 45% women). Immigrant women were younger, less educated,
more likely to be employed as manual workers, have a partner, and rate their health status as worse
than native women (all p-values < 0.001). In relation to health behaviors, immigrant women were
less likely to be smokers, consume alcohol, be sedentary at work but more likely to have leisure time
than their native counterparts (all p-values < 0.01). There was no association between consumption of
fruits and vegetables and place of birth in women. As with women, immigrant men were younger,
less educated, more likely to be employed as manual workers and to have a partner than their native
counterparts (all p-values < 0.001). Immigrant men were also less likely to smoke, consume alcohol,
be sedentary at work but more likely to have leisure time than native men (p-values < 0.01).
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Table 1. Distribution of sociodemographic, self-rated health and health behavior characteristics
for participants of the Spanish National Health Survey 2011–2012 and European Health Survey in
Spain 2014.

Characteristic

Women Men

Immigrants
n = 1338

Natives
n = 12,624

Total
n = 13,962

p-Value *
Immigrants

n = 1093
Natives

n = 12,665
Total

n = 13,758
p-Value *

% (SE) ** % (SE) % (SE) % (SE) % (SE) % (SE)

Survey year <0.001 <0.001
2011 50.6 (1.7) 49.4 (0.5) 49.6 (0.5) 52.7 (1.9) 49.6 (0.5) 49.9 (0.5)
2014 49.4 (1.7) 50.6 (0.5) 50.6 (0.5) 47.3 (1.9) 50.4 (0.5) 50.1 (0.5)

Region of origin
Europe 24.3 (1.5) 22.7 (1.6)
Africa 16.2 (1.4) 27.0 (1.7)
Latin America 54.2 (1.7) 44.8 (1.9)
Asia 5.3 (0.8) 5.5 (0.9)

Age (years) 36.8 (0.35) 41.9 (0.14) 41.2 (0.13) <0.001 36.8 (0.42) 41.7 (0.14) 41.1 (0.13) <0.001
18–24 11.3 (1.2) 10.6 (0.4) 10.7 (0.4) <0.001 13.8 (1.4) 10.3 (0.4) 10.7 (0.4) <0.001
25–44 65.2 (1.6) 45.4 (0.5) 48.3 (0.5) 62.4 (1.9) 46.8 (0.5) 48.7 (0.5)
45–64 23.4 (1.4) 44.0 (0.5) 41.0 (0.5) 23.8 (1.6) 42.9 (0.5) 40.6 (0.5)

Educational attainment <0.001 <0.001
Primary or less 18.3 (1.4) 13.7 (0.4) 14.4 (0.4) 18.6 (1.5) 14.5 (0.4) 15.0 (0.4)
Secondary 67.8 (1.6) 61.1 (0.5) 62.0 (0.5) 69.0 (1.7) 66.5 (0.5) 66.8 (0.5)
Graduate or higher 13.9 (1.1) 25.3 (0.5) 23.6 (0.4) 12.3 (1.1) 19.1 (0.4) 18.2 (0.4)

Social Class <0.001 <0.001
Manual 83.1 (1.2) 55.9 (0.5) 59.8 (0.5) 84.0 (1.4) 58.4 (0.5) 61.4 (0.5)
Non-manual 16.9 (1.2) 44.1 (0.5) 40.2 (0.5) 16.0 (1.4) 41.6 (0.5) 38.6 (0.5)

Employment status <0.001 <0.001
Employed 52.4 (1.7) 54.4 (0.5) 54.1 (0.5) 56.6 (1.9) 66.4 (0.5) 65.3 (0.5)
Unemployed 22.8 (1.4) 17.2 (0.4) 18.0 (0.4) 33.5 (1.8) 18.2 (0.4) 20.0 (0.4)
Others 24.7 (1.5) 28.5 (0.5) 27.9 (0.5) 9.9 (1.2) 15.4 (0.4) 14.7 (0.4)

Living arrangement <0.001 <0.001
Married/Couple 43.7 (1.7) 41.0 (0.5) 41.4 (0.5) 61.7 (1.8) 58.0 (0.5) 58.4 (0.5)
Other 56.3 (1.7) 59.0 (0.5) 58.6 (0.5) 38.3 (1.8) 42.0 (0.5) 41.6 (0.5)

Self-rated health <0.001 <0.001
Good 71.1 (1.6) 76.0 (0.4) 75.3 (0.4) 81.1 (1.5) 81.2 (0.4) 81.2 (0.4)
Poor 28.9 (1.6) 24.0 (0.4) 24.7 (0.4) 18.9 (1.5) 18.8 (0.4) 18.8 (0.4)

Smoking status <0.001 <0.001
Current Smoker 17.0 (1.2) 29.4 (0.5) 27.6 (0.5) 32.4 (1.5) 35.9 (0.5) 35.5 (0.5)
Former Smoker 10.8 (1.0) 21.2 (0.4) 19.7 (0.4) 18.7 (1.5) 26.1 (0.5) 25.2 (0.4)
Never smoked 72.2 (1.5) 49.5 (0.5) 52.7 (0.5) 48.9 (1.9) 38.0 (0.5) 39.3 (0.5)

Alcohol consumption <0.001 <0.001
Frequent 16.9 (1.2) 28.6 (0.5) 26.9 (0.4) 36.5 (1.8) 55.4 (0.5) 53.2 (0.5)
Occasional 36.8 (1.6) 36.2 (0.5) 36.3 (0.5) 28.8 (1.7) 28.3 (0.5) 28.3 (0.5)
Not last year/never 46.3 (1.7) 35.2 (0.5) 36.8 (0.5) 34.7 (1.8) 16.3 (0.4) 18.5 (0.4)

Workplace physical activity <0.001 <0.001
Sedentary 77.6 (1.4) 85.8 (0.4) 84.6 (0.4) 68.0 (1.7) 76.6 (0.4) 75.6 (0.4)
Active 22.4 (14) 14.2 (0.4) 15.4 (0.4) 32.0 (1.7) 23.4 (0.4) 24.4 (0.4)

Leisure-time physical activity <0.001 <0.001
Sedentary 54.4 (1.7) 41.1 (0.5) 43.0 (0.5) 40.5 (1.9) 33.2 (0.5) 34.0 (0.5)
Active 45.6 (1.7) 58.9 (0.5) 570 (0.5) 59.5 (1.9) 66.8 (0.5) 66.0 (0.5)

Daily Consumption of fruit and vegetable <0.001 <0.001
Yes 37.5 (1.7) 39.6 (0.5) 39.3 (0.5) 29.2 (1.7) 28.8 (0.5) 28.8 (0.5)
No 62.5 (1.7) 60.4 (0.5) 60.7 (0.5) 70.8 (1.7) 71.2 (0.5) 71.2 (0.5)

BMI, Kg/M2 25.7 (0.18) 24.5 (0.05) 24.7 (0.05) <0.001 25.9 (0.13) 26.4 (0.04) 26.3 (0.04) <0.001

* p-values from Chi-square statistics and t-tests. ** Means and SEs presented for age and BMI.

Table 2 presents the prevalence estimates for obesity for selected characteristics according to
place of birth in men and in women. For women, the prevalence of obesity was higher in immigrants
(20%) than in native women (12.5%), with the highest prevalence among those from Africa (30.9%).
When compared to native women, older age, low educational attainment, manual social class,
married or living couple, and poor perceived health were associated with higher prevalence estimates
of obesity among immigrants (all p-values < 0.001). In addition, lower prevalence of obesity was
associated with smoking status, alcohol consumption, and physical activity at the work place and
leisure in immigrant women relative to their native counterparts (all p-values < 0.05).
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Table 2. Prevalence estimates for obesity according to place of birth in women and in men: Spanish
National Health Survey 2011–2012 and European Health Survey in Spain 2014.

Characteristic

Women Men

Immigrants
n = 1338

Natives
n = 12,624

Total
n = 13,962

p-Value *
Immigrants

n = 1093
Natives

n = 12,665
Total

n = 13,758
p-Value *

% (SE) % (SE) % (SE) % (SE) % (SE) % (SE)

Overall 20.0 (1.4) 12.5 (0.3) 13.6 (0.4) <0.001 12.5 (1.2) 16.9 (0.4) 16.4 (0.4) <0.001

Survey year 0.257 0.192
2011 16.3 (1.9) 12.7 (0.5) 13.2 (0.5) 12.9 (1.7) 17.4 (0.6) 16.9 (0.5)
2014 23.8 (2.1) 12.3 (0.5) 14.0 (0.5) 12.0 (2.1) 16.5 (0.5) 16.0 (0.5)

Region of origin
Europe 15.4 (2.8) 13.4 (2.6)
Africa 30.9 (4.3) 10.7 (2.3)
Latin America 20.5 (1.9) 13.8 (1.9)
Asia 2.7 (1.7) 6.1 (3.4)

Age (years) <0.001 <0.001
18–24 6.4 (2.5) 4.4 (0.8) 4.7 (0.8) 2.8 (1.5) 5.4 (0.9) 5.0 (0.8)
25–44 18.4 (1.7) 9.7 (0.5) 11.4 (0.5) 12.4 (1.5) 13.7 (0.5) 13.5 (0.5)
45–64 30.9 (3.4) 17.3 (0.6) 18.4 (0.6) 18.4 (3.0) 23.2 (0.6) 22.9 (0.6)

Educational attainment <0.001 <0.001
Primary or less 35.2 (4.4) 25.6 (1.2) 27.4 (1.3) 10.3 (2.8) 24.8 (1.2) 22.7 (1.1)
Secondary 17.5 (1.6) 12.3 (0.4) 13.2 (0.5) 12.5 (1.5) 17.1 (0.5) 16.5 (0.5)
Graduate or higher 12.1(2.7) 5.8 (0.5) 6.3 (0.5) 15.5 (3.4) 10.5 (0.7) 10.9 (0.7)

Social class <0.001 <0.001
Manual 21.7 (1.6) 15.7 (0.5) 16.9 (0.5) 11.8 (1.3) 19.5 (0.5) 18.3 (0.5)
Non-manual 11.4 (2.5) 8.4 (0.4) 8.6 (0.4) 16.0 (3.2) 13.3 (0.5) 13.5 (0.5)

Employment status <0.001 0.016
Employed 16.1 (1.8) 9.4 (0.4) 10.3 (0.4) 12.1 (1.5) 16.2 (0.5) 15.7 (0.4)
Unemployed 22.1 (2.9) 16.0 (1.0) 17.1 (0.9) 15.2 (2.5) 18.9 (1.0) 18.2 (0.9)
Others 26.2 (3.4) 16.3(0.7) 17.6 (0.8) 5.3 (2.5) 18.0 (1.0) 17.0 (1.0)

Living arrangement <0.001 <0.001
Married/Couple 23.4 (2.1) 14.2 (0.5) 15.5 (0.5) 16.7 (1.8) 20.0 (0.5) 19.5 (0.5)
Other 15.6 (1.9) 10.0 (0.5) 10.9 (0.5) 5.6 (1.1) 12.8 (0.5) 12.0 (0.5)

Self-rated health <0.001 <0.001
Good 14.8 (1.5) 9.6 (0.4) 10.3 (0.4) 11.9 (1.3) 14.9 (0.4) 14.5 (0.4)
Poor 32.7 (3.2) 21.6 (0.9) 23.5 (0.9) 14.9 (1.3) 26.0 (1.0) 24.6 (1.0)

Smoking status 0.032 <0.001
Current smoker 21.0 (3.5) 10.9 (0.6) 11.8 (0.6) 9.2 (1.9) 15.5 (0.6) 14.8 (0.6)
Former smoker 22.0 (3.9) 12.4 (0.8) 13.1 (0.8) 17.3 (3.2) 23.2 (0.8) 22.7 (0.8)
Never smoked 19.4 (1.7) 13.5 (0.5) 14.7 (0.5) 12.8 (1.8) 14.0 (0.6) 13.8 (0.6)

Alcohol consumption <0.001 0.110
Frequent 14.0 (2.7) 8.8 (0.5) 9.2 (0.6) 13.8 (2.1) 16.4 (0.5) 16.2 (0.5)
Occasional 17.5 (2.2) 11.2 (0.5) 12.2 (0.6) 14.2 (2.5) 16.3 (0.7) 16.1 (0.7)
Not last year/never 24.1 (2.3) 16.8 (0.7) 18.1 (0.7) 9.7 (1.8) 20.0 (1.1) 17.7 (0.9)

Workplace physical activity 0.718 0.273
Sedentary 19.7 (1.6) 12.5 (0.4) 13.4 (0.4) 12.8 (1.5) 17.2 (0.4) 16.7 (0.4)
Active 20.9 (3.1) 12.7 (0.9) 14.4 (1.0) 11.7 (2.2) 16.2 (0.8) 15.5 (0.7)

Leisure-time physical activity <0.001 <0.001
Sedentary 22.8 (2.1) 16.0 (0.6) 17.2 (0.6) 12.2 (1.8) 24.0 (0.8) 22.4 (0.7)

Active 16.7 (1.9) 10.1 (0.4) 10.8 (0.4) 12.7 (1.6) 13.4 (0.4) 13.3 (0.4)

Daily Consumption of fruit and vegetables 0.409 0.471
Yes 19.8 (2.4) 13.0 (0.5) 13.4 (0.5) 12.5 (1.2) 17.4 (0.7) 16.8 (0.7)

No 20.1 (1.8) 12.2 (0.4) 13.9 (0.6) 12.4 (1.5) 16.8 (0.5) 16.2 (0.4)

* p-values from Cochran-Mantel-Haenszel statistics.

In men, the prevalence of obesity was lower among immigrants relative to their native peers
(12.5% vs. 16.9%; p < 0.001), especially among those coming from Asia (6.1%). Immigrant men exhibited
lower prevalence estimates for obesity associated with age, employment status, living arrangement,
self-rated health, smoking status and leisure-time physical activity compared with native men (all
p-values < 0.05). Moreover, low educational attainment and manual social class were associated with
lower prevalence of obesity among immigrant men whereas the opposite was true for native men
(p-values < 0.001).

Table 3 shows unadjusted and adjusted prevalence ratios for obesity with their 95% confidence
intervals (CI) for immigrant men and women relative to their native counterparts. For women,
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the probability of obesity was 1.60 (95% CI: 1.38–1.86) times higher in immigrants compared with
natives. This probability increased after adjusting for age and self-rated health (PR: 1.73; 95% CI:
1.50–2.00). However, the association while attenuated remained significant in the fully-adjusted
model (Model 5: PR: 1.42; 95% CI: 1.22–1.64). For men, the probability of obesity was 26% (PR: 0.74;
95% CI: 0.60–0.89) lower in immigrants relative to natives. This lower probability of obesity remained
significant and nearly unchanged in the final model (PR: 0.73; 95% CI: 0.59–0.89).

Table 3. Prevalence ratios and their 95% confidence intervals of obesity for place of birth in women
and in men: Spanish National Health Survey 2011–2012 and European Health Survey in Spain 2014.

Place of Birth Unadjusted Model 1 * Model 2 Model 3 Model 4 Model 5

Women
Natives 1.00 1.00 1.00 1.00 1.00 1.00

Immigrants 1.60
(1.3–1.86)

1.60
(1.3–1.86)

1.73
(1.5–2.00)

1.73
(1.5–2.01)

1.56
(1.3–1.81)

1.42
(1.2–1.64)

Men
Natives 1.00 1.00 1.00 1.00 1.00 1.00

Immigrants 0.74
(0.60–0.89)

0.73
(0.6–0.89)

0.83
(0.6–1.01)

0.79
(0.6–0.95)

0.75
(0.6–0.92)

0.73
(0.5–0.89)

* Model 1 adjusted for survey year; model 2 additionally adjusted for age and self-rated health; model 3 additionally
adjusted for employment status and living arrangement; model 4 additionally adjusted for physical activity at work
and at leisure time, smoking, alcohol consumption and daily consumption of fruits and vegetables; and model 5
additionally adjusted for social class and education attainment.

Heterogeneity for the association between place of birth and obesity was observed according to
education in men (p-interaction = 0.002) but not in women (p-interaction = 0.94). Figure 1 shows that
immigrant men with at least a primary (PR: 0.47; 95% CI: 0.26–0.83) and secondary (PR: 0.75; 95% CI:
0.59–0.95) education have a protective effect against obesity compared with their native counterparts.
Immigrant women have higher probability of obesity than native women regardless of educational
attainment. However, the probability of obesity was greater among immigrant women with a graduate
or higher education.
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Figure 1. Prevalence ratios (PR) * and 95% confidence intervals of obesity for place of birth according
to educational attainment in women and in men: Spanish National Health Survey 2011–2012,
and European Health Survey in Spain 2014. * Adjusted for survey year, age, self-rated health,
employment status, living arrangement, physical activity at work and at leisure time, smoking,
alcohol consumption, daily consumption of fruits and vegetables and social class.
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4. Discussion

We found a greater probability of obesity in immigrant women and a lower probability of
obesity in immigrant men relative to their native counterparts, after adjusting for sociodemographic
characteristics, self-rated health and health behaviors. In addition, this association depends on
education in men with those with lower educational levels having a lower probability of obesity.
Although we did not find heterogeneity of the association between place of birth and obesity according
to education among women, immigrant women were more likely to be obese than the native regardless
of their education, with the higher probability observed among women with the highest education.

For men, the finding of lower prevalence of obesity among immigrants from Africa, Asia and
Latin America, relative to natives is consistent with studies conducted in Spain and in other countries
of southern Europe [17,26,31]. However, the obesity inequalities between immigrants and native men
are not conclusive and depend on the country of destination and the prevalence of obesity [15] of the
home country [16,32], length of stay [31] or whether men are first or second generation in the host
country [15,33]. For women, the highest prevalence of obesity among immigrants compared to natives
is also consistent with previous studies in Europe regardless of the country of birth [14–16,26,32,34].
In addition, similarly to studies conducted in the Netherlands [16] and Sweden [14] with immigrants
from Morocco, sub-Saharan Africa Central and South America, obesity inequalities between native
and immigrant women, persist after adjusting for sociodemographic characteristics and health
behaviors. Hence, place of birth in women may be considered a social determinant of obesity inequality.
For women, factors associated with double discrimination, gender and immigration status, can explain
their greater prevalence of obesity.

Despite the extant evidence on the protective effect of higher educational attainment on health
status and specifically in obesity [18,19,21,22], we found a protective effect at lower educational levels
in immigrant men relative to their native peers. This finding may be explained by the following reason:
the health status before and after the migration process may help explain the different role of education
on obesity for immigrant men. Before the migration process, evidence indicates that, even in their
country of origin, the health status of immigrants is better than that of the rest of the population,
a phenomenon known as healthy migrant effect [35]. Once in the host country, in this case Spain,
regardless of education, immigrants are inserted in a precarious labor market segmented by place
of birth and gender [36]. For immigrant men, the labor market includes construction, catering and
agriculture requiring great physical effort and jobs in which discrimination attributable to obesity may
be present [37]. This social reality may contribute to the lower prevalence of obesity among immigrant
men with lower education, and thus, less chance to move into the labor market [38]. However,
among immigrants with higher education, there is a mismatch between education and employment
opportunities. This mismatch is referred in the literature as a determinant of health [39] and may
explain the lack of a protective effect from education against obesity as we found in this study.

For immigrant women, as with immigrant men, the migration process is also triggered among
those who are healthy [35]. However, in the host country, i.e., Spain, with the gender segmentation of
the labor market, immigrant women are more likely to mainly hold domestic and care jobs, regardless
of educational attainment [40]. This labor market is characterized by low-income, intense and long
working hours, social isolation and poor opportunities for labor mobility leading to little control
over schedules and to high level of stress [41]. The latter concurs with Sliwa et al. [42] findings of
higher prevalence of obesity in immigrant women performing domestic work where strong physical
demands are required. In addition, and as with immigrant men, the labor over-qualifications for
immigrant women may explain the lack of a protective effect of education against obesity compared
with native women. Thus, place of birth may affect how education related to health status among the
immigrant population.

The study presents few limitations that deserve attention. First, this is a cross-sectional study
and does not allow to establish a temporal relationship between exposure and outcome. Second,
we could not present information according to country of birth for the immigrant population. The lack
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of this information may have masked greater obesity inequalities between the immigrant and the
native populations. However, we repeated the analyses using region of birth (Europe, Latin America,
Africa and Asia). Although not statistically significant, the results were consistent to the ones reported
here for men (lower PR for immigrant relative to native) and women (higher PR for immigrant than
native) with the exception of Asian women who exhibited lower prevalence of obesity than their native
counterparts. Third, BMI was calculated using self-reported weight and height by the respondents.
Evidence suggests that women may underestimate the body weight while men may overestimate their
height. This misreporting may have biased the actual prevalence of obesity [43]. Finally, the proportion
of missing values for BMI was higher for immigrants, with low education, especially in women.
The latter may have underestimated our findings.

Despite the limitations, it is worth noting that this is the first study to examine obesity inequalities
among a representative population of immigrants and natives in Spain. In addition, analyses were
performed separately in women and in men to examine gender inequalities according to place of birth
and further by educational attainment. Finally, we have access to a wide range of information collected
through the surveys and a large sample size providing the power to examine interactions.

5. Conclusions

This study contributes to an understudied area, the investigation of obesity inequalities between
immigrant and native populations. In addition, this study goes a step further by examining the joint
effect of place of birth and education attainment. Our findings suggest that place of birth may affect
obesity in both, women and men. However, this effect may be compounded with education differently
for women and men. Thus, studies examining health outcome among immigrant populations relative
to native populations should consider the inclusion of education as a potential partner for the effect
of place of birth. A better understanding of how these factors work together is needed when
designing strategies for health promotion to reduce obesity inequalities between immigrant and
native populations regardless of gender. Furthermore, it is essential to develop gender-specific policies
to promote equal opportunities in the labor market, especially among immigrant women with limited
capacity to negotiate their working conditions.
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Abstract: This study investigated the factors associated with suicidal ideation among 174 North
Korean refugees (aged 13–27 years) residing in South Korea. Specifically, we compared
sociodemographic, familial, social, and psychological characteristics between participants with and
without suicidal ideation. Twenty-nine refugees (16.7%) had exhibited suicidal ideation in the past
12 months. These refugees had significantly lower levels of familial cohesion (U = 1459.0; p < 0.001),
self-esteem (U = 1032.0; p < 0.001), and resilience (U = 1190.0; p < 0.001), as well as higher levels
of expressional suppression (U = 1202.5; p < 0.001) and post-traumatic stress disorder symptoms
(U = 1303.0; p = 0.001), (with Cohen’s d > 0.5), compared to those without suicidal ideation. A multiple
logistic regression analysis showed that the level of emotional suppression and familial cohesion
were significantly associated with suicidal ideation, after controlling for the other variables. Familial
and individual interventions, particularly those focused on encouraging emotional expression and
familial cohesion, will be useful for North Korean refugee youth, who have a high risk of suicide.

Keywords: refugee; adolescent; risk factor; protective factor

1. Introduction

Almost half of the individuals who emigrate for reasons such as armed conflict, persecution,
and economic pressure in their home countries are children and adolescents [1]. These children and
youth not only suffer during their escape or displacement from their home country, but also after their
arrival and during settlement in their new country [2]. Accordingly, researchers have been focusing
greater attention on how to support their development following this rapid transition.

The number of North Korean refugees (NKRs) that settled in South Korea exceeded 30,000 in
2016, and around 40% of these were individuals aged 10–29 years [3]. Like other refugees, NKRs are
exposed to traumatic events not only when residing in North Korea, but also during their escape [4].
Even after they have settled in South Korea, NKRs often struggle to adapt to their new culture [5].
NKR youths, in particular, face obstacles such as gaps in physical health, compared to same-age peers,
perceived discrimination, culture shock, and low social support, all of which can lead to the high
drop-out rates from school and unemployment after settling in South Korea [6,7]. Correspondingly,
NKR youths often suffer from anxiety, depression, and post-traumatic stress disorder (PTSD) [8–10],
all of which are associated with suicide ideation and attempts [11,12].

In 2009, suicide was reported as the leading cause of death among youth (i.e., 15–19 years old)
in South Korea [13,14]. Since NKR youths are exposed to traumatic events and suffer in adapting
to their new environment, they naturally require more clinical attention [15]; in fact, NKR youths
appear to have a much higher prevalence of suicidal ideation compared to South Korean youths [16].
Since suicidal ideation is considered to have a strong association with suicidal behavior [17], it is
important to investigate the factors related to suicidal ideation to prevent suicide. Klonsky and
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May [18], proposed the Three Step Theory of Suicide. The first step states that for an individual to have
suicidal ideation, pain and feeling of hopelessness are needed. Then, if an individual has a suicidal
ideation and also feels unconnected to life, he or she will move on to the next step: strong ideation.
Finally, if an individual is capable of making a suicide attempt, he or she will proceed to the final step,
actual attempt. According to this theory, suicide happens in a stepwise manner, so finding factors that
are related to suicidal ideation is important to prevent individuals from proceeding to the next step.
Since NKR youths experience traumatic events, the factors that are related to suicidal ideation of this
group could be different from the general public. Therefore, exploring which factors are associated
with this vulnerable group’s suicidal ideation is important. However, to our knowledge, there has
been no study investigating the factors influencing the suicidal ideation of this vulnerable group.

This study investigated the factors associated with suicidal ideation among NKR youths to
prevent them from proceeding to the next step of the Three Step Theory. When exploring factors
related to suicidal ideation of NKR youths, we have referred to a conceptual framework used by Reed
and colleagues [1], which is based on the ecological model by Bronfenbrenner [19]. This conceptual
framework [1] is used to explain the risk and protective factors for mental health of refugees. In this
framework, the protective and risk factors of mental health are divided into four levels: individual
(e.g., physical, psychological, or developmental disorders, age, sex, and exposure to violence), family
(e.g., family composition, bereavement, and functioning), community (community social support),
and societal (for example, language or cultural differences). We concentrated on factors from individual,
family, and community level that could influence NKR youth’s mental health. Factors included in the
societal level were not included in the present study, due to aspects of data availability. Specifically,
we explored sociodemographic (individual level), psychological (individual level), familial (family
level), and social (community level) factors that might influence suicidal ideation of NKR youths in
South Korea.

2. Materials and Methods

2.1. Participants and Procedure

We recruited NKR youths between 2017 and 2018 from two alternative schools for NKRs who
are preparing for qualification examinations for middle- or high-school graduation. NKR youths who
settle in South Korea go through a mental health screening program, of which this study was a part.
All individuals who participated in the program were selected for recruitment, and consequently,
a total of 174 NKR youths aged 13–27 years participated in this study. Participants completed a
self-report questionnaire on their sociodemographic, familial, social, and psychological characteristics,
as well as whether they had ever seriously considered suicide in the last 12 months. Informed consent
was obtained from all participants. Among 174 participants, 29 (16.7%) answered that they had
seriously thought about suicide in the past 12 months. The study was reviewed and approved by the
institutional review board of the National Center for Mental Health (No. 116271-2017-11).

2.2. Measurements

2.2.1. Sociodemographic Characteristics

Information on sociodemographic characteristics (i.e., age, sex, birthplace, parental educational
levels, and type of residence), which is part of the individual level, was obtained.

2.2.2. Familial and Social Support

Familial (family level) and social support (community level) were assessed using the FACES III
questionnaire [20,21], which comprises 20 items. There are two major parameters of family functioning
that FACES III explores: cohesion and adaptability. Cohesion is assessed via statements such as “Family
members know each other’s close friends” and “Our family does things together”. Adaptability is
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assessed via items such as “When problems arise we compromise” and “Family members say what
they want”. Each item is rated on a scale ranging from 1 (“almost never”) to 5 (“almost always”).

We also assessed participants’ level of psychological support from others by asking participants
“How much psychological support do you currently receive from your family, relatives, friends,
and others around you?” Practical support was assessed by asking participants “How much practical
support do you currently receive from your family, relatives, friends, and others around you?”
For both questions, the responses were given on a 10-point Likert scale (1 = “not at all”; 10 = “receive
enough support”).

2.2.3. Psychological Characteristics

Psychological characteristics (i.e., resilience, self-esteem, cognitive style, impulsivity, and PTSD
symptoms), which are included in the individual level, were assessed. We utilized the Brief Resilience
Scale [22] to measure resilience (defined as the self-perceived ability to bounce back from stress).
This scale contains three positive items (i.e., items 1, 3, and 5) and three negative items (i.e., items 2,
4, and 6). Each item is rated on a five-point scale (1 = “strongly disagree”; 5 = “strongly agree”).
Negative items were reverse-scored. The total score ranges from 6 to 30, with higher scores indicating
higher resilience.

The Rosenberg Self-Esteem Scale [23] was utilized to measure global self-worth. This scale
contains ten items, and each rated on a 5-point Likert scale (1 = “strongly disagree” to 5 = “strongly
agree”). The score ranges from 10 to 50, with higher scores indicating higher self-esteem.

The Emotion Regulation Questionnaire (ERQ) [24,25] was utilized to assess cognitive reappraisal
(e.g., “When I’m faced with a stressful situation, I make myself think about it in a way that helps
me stay calm”) and expressive suppression (e.g., “I control my emotions by not expressing them”),
which are two emotion regulation strategies. Each item was rated on a 7-point Likert scale (1 = “strongly
disagree”; 7 = “strongly agree”). Higher scores on each subscale indicate the respondent’s greater use
of the corresponding emotion regulation strategy.

The Barratt Impulsivity Scale-Brief (BIS-Brief) was used to assess impulsivity [26]. This scale
utilizes 8 items from the Korean version of the BIS-11, which has been evaluated for its validity and
reliability [27]. Each item is rated on a 4-point Likert scale. Higher scores indicate higher impulsivity.

The Children’s Revised Impact of Event Scale (CRIES) [28] was used to assess the degree of PTSD
symptoms. The CRIES is a 13-item self-report scale adapted from the Impact of Event Scale [29].
Each item is scored on a four-point Likert scale (0 = “not at all”; 3 = “often”). Higher scores indicate
higher PTSD symptoms.

2.2.4. Suicidal Ideation

Suicidal ideation was measured with a single question asking participants “Have you ever
seriously considered suicide in the last 12 months?” Participants who stated that they had a suicidal
ideation in the last 12 months were classified as high risk group and were consulted by a physician
if needed.

2.3. Statistical Analyses

We compared the sociodemographic characteristics of individuals with and without suicidal
ideation using the independent t-test for continuous variables and chi-square test for categorical
variables. Then, we investigated the difference between familial, social, and psychological
characteristics of those with and without suicidal ideation. According to the Kolmogorov–Smirnov
normality test, none of these variables had a normal distribution. Therefore, the Mann–Whitney U test
was performed. Also, the effect size for each factor was retrieved, and those with medium size effect
(Cohen’s d > 0.5) were accepted [30]. We then conducted a multiple binary logistic regression analysis
with suicidal ideation as the main outcome variable, and the variables that significantly differed
between suicidal and non-suicidal participants as the principal predictors. All statistical analyses
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were performed using SPSS Statistics 21.0 (IBM Corp, Armonk, NY, USA). Statistical significance was
defined as an alpha of less than 0.05.

3. Results

Table 1 shows the sociodemographic characteristics of the NKR youths with and without suicidal
ideation. We observed no significant group differences in terms of sex, age, parental origin, parental
educational levels, or type of residence.

Table 2 shows the familial, social, and psychological characteristics of NKR youths with and
without suicidal ideation. NKR youths with suicidal ideation reported lower familial cohesion
compared to those without suicidal ideation. The former group also had lower resilience and
self-esteem, higher PTSD symptoms, and used emotional suppression more frequently compared to
the latter group. There was a difference between familial adaptability between NKR youths with and
without suicidal ideation, however, the effect was small.

Table 1. Sociodemographic characteristics of North Korean refugee youths with and without
suicidal ideation.

Characteristics

Without Suicidal
Ideation (N = 145)

With Suicidal
Ideation (N = 29) χ2/t p

N (%) N (%)

Sex, male 46 (31.7) 11 (37.9) 0.42 0.516
Age, mean (SD) 18.86 (2.86) 18.97 (3.41) 0.17 0.864
Birthplace 1.34 0.247

North Korea 82 (56.6) 13 (44.8)
China 63 (43.4) 16 (55.2)

Paternal educational level 0.04 0.851
High school degree or lower 97 (74.6) 16 (72.7)
College degree or higher 33 (25.4) 6 (27.3)

Maternal educational level 1.68 0.195
High school degree or lower 102 (73.9) 12 (60.0)
College degree or higher 36 (26.1) 8 (40.0)

Residence 0.10 0.752
With family 56 (38.9) 10 (35.7)
With relatives/friends/alone or in a facility 88 (61.1) 18 (64.3)

Table 2. Familial, social, and psychological characteristics of North Korean refugee youths with and
without suicidal ideation.

Characteristics

Without Suicidal
Ideation (N = 145)

With Suicidal
Ideation (N = 29) Mann-Whitney U p Cohen’s d

Mean Rank Mean Rank

Familial
Familial adaptability 91.94 65.31 1459.0 0.009 0.40
Familial cohesion 93.51 57.47 1231.5 <0.001 0.55

Social
Psychological support 90.28 73.62 1700.0 0.100 0.25
Practical support 90.25 73.76 1704.0 0.105 0.25

Psychological
Resilience 93.79 56.03 1190.0 <0.001 0.58
Self-esteem 94.88 50.60 1032.0 <0.001 0.69
Cognitive reappraisal 90.29 73.57 1698.5 0.100 0.25
Emotional suppression 81.29 118.53 1202.5 <0.001 0.57
Impulsivity 85.86 95.71 1864.5 0.334 0.15
PTSD symptoms 81.55 114.07 1303.0 0.001 0.51

Abbreviations: PTSD, post-traumatic stress disorder.
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Table 3 shows the results of the multiple regression analysis to identify the independent predictors
of suicidal ideation. Only those factors with Cohen’s d > 0.5 and p < 0.05 from Table 2 were included in
the analysis. Emotional suppression and familial cohesion were significantly associated with suicidal
ideation in this model.

Table 3. Variables associated with suicidal ideation in North Korean refugee youths.

Characteristics AOR (95% CI) p

Familial cohesion 0. 94 (0.89–0.99) 0.039
Resilience 0.88 (0.77–1.00) 0.053
Self-esteem 0. 93 (0.84–1.02) 0.111
Emotional suppression 1. 32 (1.08–1.60) 0.006
PTSD symptoms 1.02 (0.99–1.06) 0.183

Abbreviations: PTSD, post-traumatic stress disorder; AOR, adjusted odds ratio.

4. Discussion

This study explored the factors from the individual, family, and community level that are related to
suicidal ideation of NKR youths. We found that NKR youths with suicidal ideation have lower level of
familial cohesion, self-esteem, and resilience, with higher emotional suppression and PTSD symptoms
than those without suicidal ideation. Moreover, according to the multiple regression analysis,
emotional suppression and familial cohesion were associated with suicidal ideation. This shows
that factors from individual and family level are associated with suicidal ideation of NKR youths.

In this study, 16.7% of the NKR youths reported having suicidal ideation in the past 12 months.
According to our data, there were no significant differences in sociodemographic variables between
youths with and without suicidal ideation. Past review studies [2,8] have found mixed results with
regard to the associations between sociodemographic variables (e.g., sex, age, parental educational
level, and residence) and the mental health of refugee youths. Obtaining a clear result is difficult,
given the need to consider multiple potential confounders when investigating this association [2].
For instance, when investigating the association between age and mental health, confounders such as
age at migration, age-related policies for education, age of first exposure to traumatic events, and many
other factors must be considered.

As for familial factors, adolescents with suicidal ideation had significantly lower familial cohesion
compared to those without suicidal ideation. Along with this result, multiple logistic regression
analysis showed that familial cohesion was associated with lower odds of suicidal ideation, after
controlling for other variables. The association between family cohesion and suicidal ideation
might be explained by how family is a main source of emotional support [31], and the fact that
family cohesion acts as a protective factor for mental problems (i.e., depressive symptoms) among
NKRs [32]. NKR youths lose social connections by escaping from their country and settling to
a new place. Accordingly, enhancing family cohesion might help adolescents endure traumatic
experiences as well as adjust to their new environment, which in turn reduces their likelihood of
suicide ideation. Interventions to help NKR youths to settle in Korea should include ways to build
stronger familial cohesion.

As for the results concerning PTSD symptoms, these are in line with a case-control study [33]
showing that NKRs tend to have more severe PTSD symptoms, on average, compared to South
Koreans, and PTSD is known to be associated with suicide [11]. This finding highlights the importance
of providing interventions aimed at preventing NKRs from developing PTSD symptoms after their
exposure to traumatic events.

After arriving in South Korea, NKR youths must face another obstacle: acculturative stress.
Acculturative stress manifests as homesickness, a sense of alienation, culture shock, feelings of
marginalization, perceived discrimination, gaps in physical health, and problems in adjusting to their
new education system [6,7], all of which lower NKRs’ self-efficacy and self-esteem [6,33,34]. Moreover,
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various studies [6,34–37] have found that acculturative stress predicts psychiatric problems, including
depression, anxiety, and PTSD. However, resilience might work as a buffer against these mental
health problems—in other words, individual differences in resilience might help NKRs in dealing
with environmental stress [8]. For instance, in one study [6], acculturative stress was related to greater
depression and anxiety symptoms, while ego resiliency acted as a mediator in these relationships.
Therefore, our findings that lower levels of self-esteem and resilience among NKRs exhibiting suicidal
ideation are compatible with those of previous studies. This implies that programs that could improve
NKR youths’ self-efficacy and resilience need to be developed.

NKR youths with suicidal ideation exhibited lower emotional suppression compared to that of
youths without suicidal ideation. Moreover, in the multiple regression analysis, emotional suppression
was associated with higher odds of suicidal ideation of NKR youths. Alexithymia, defined as a
difficulty in identifying, describing, and/or expressing emotions, has been suggested as a risk factor
of psychiatric problems such as PTSD [38,39]. Indeed, Park, et al. [40] emphasized the important of
expressing emotions among NKRs, stating that clearly identifying and expressing emotions alleviated
PTSD symptoms among NKRs. Our result indicates that emotional suppression is not only associated
with PTSD symptoms, but also suicidal ideation of NKR youths. This implies that helping NKR youths
express their emotions after their traumatic experience is important for their mental health.

This study had several limitations. First, this study utilized a cross-sectional design. Therefore,
we cannot infer any causal relationships between the studied variables and suicidal ideation among
NKR youths. Next, the number of participants in our study was relatively small, with only 29 youths
exhibiting suicidal ideation; this might influence the external validity of our results. For example,
the small sample size might account for the negative results in the social support factor. Second,
participants were students of only two schools, which mean that they were not likely drawn from a
representative sample. Third, the data were collected through self-reports, and suicidal ideation was
measured with a single question, which might have resulted in reporting bias [41]. Especially since
suicidal ideation was measured with a single question, future studies need to use a validated scale to
replicate our study. Fourth, we did not explore factors included in the societal level from the conceptual
framework [1] we have referred to. Since NKR youths face various obstacles, including acculturative
stress [6,7], factors included in the societal level need to be considered in future studies. Finally,
the conceptual framework [1] that we have referred to was developed based on Bronfenbrenner’s
model [19]. Since we did not use the fundamental model, we may have missed some aspects from the
model which could be associated with NKR youth’s suicidal ideation.

Despite the aforementioned limitations, this study had several meaningful results. Specifically,
NKR youths are at risk of suicide. To lower this risk, familial and individual interventions, particularly
those focusing on emotional expression and familial cohesion, are essential. We believe that our
results will help experts in related fields intervene in NKR youths’ suicidal ideation. Further studies
using a larger, more representative sample, and a longitudinal design, are needed to confirm our
results. Additionally, future studies should aim to develop intervention programs for NKR youths and
examine their effectiveness.
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Abstract: Migrants, defined as individuals who move from their country of origin to another,
account for 40% of newly-diagnosed cases of human immunodeficiency virus (HIV) in the European
Union/European Economic Area (EU/EEA). Populations at high risk for HIV include migrants,
from countries or living in neighbourhoods where HIV is prevalent, and those participating in high
risk behaviour. These migrants are at risk of low CD4 counts at diagnosis, increased morbidity,
mortality, and onward transmission. The aim of this systematic review is to evaluate the effectiveness
and cost-effectiveness of HIV testing strategies in migrant populations and to estimate their effect on
testing uptake, mortality, and resource requirements. Following a systematic overview, we included
four systematic reviews on the effectiveness of strategies in non-migrant populations and inferred
their effect on migrant populations, as well as eight individual studies on cost-effectiveness/resource
requirements. We assessed the certainty of our results using the Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) approach. The systematic reviews reported that
HIV tests are highly accurate (rapid test >90% sensitivity, Western blot and ELISA >99% sensitivity).
A meta-analysis showed that rapid testing approaches improve the access and uptake of testing
(risk ratio = 2.95, 95% CI: 1.69 to 5.16), and were associated with a lower incidence of HIV in the
middle-aged women subgroup among marginalised populations at a high risk of HIV exposure
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and HIV related stigma. Economic evidence on rapid counselling and testing identified strategic
advantages with rapid tests. In conclusion, community-based rapid testing programmes may
have the potential to improve uptake of HIV testing among migrant populations across a range of
EU/EEA settings.

Keywords: HIV; AIDS; stigma; refugees; migrants

1. Introduction

Migrants, encompassing a broad range of subgroups (i.e., asylum seekers, refugees, undocumented
and economic migrants, foreign students, etc.), are individuals who move from their country of
residence to another. Populations at unique high risk for human immunodeficiency virus (HIV) include
migrants from countries where HIV is prevalent, living in neighborhoods where HIV is prevalent,
and participating in high-risk behaviour [1]. In 2016, 29,444 new HIV infections were diagnosed in
the European Union/European Economic Area (EU/EEA) [2]. Although the overall number of HIV
diagnoses in migrants from high-prevalence countries have declined in the EU/EEA over the past
decade, migrants still accounted for 40% of the reported cases in 2016 (range 1–80%) [2]. HIV acquisition
among migrants was thought to occur pre-migration, but recent EU/EEA evidence [3–6] suggests
post-migration acquisition is also of concern and this suggests community based targeted interventions,
including screening programmes, which may be needed many years after arrival to the EU/EEA.
About 15% of all people living with HIV (n = 122,000) in the EU/EEA are unaware of their HIV positive
status [7], making accurate data on HIV prevalence among migrant populations in the EU/EEA
difficult. Those with an increased risk of HIV infection include migrants from HIV endemic regions,
men who have sex with men (MSM), those with multiple sex partners, and injection drug users
(IDU) [8].

In an effort to scale up diagnosis and treatment programmes, the Joint United Nations Programme
on HIV/acquired immunodeficiency syndrome (AIDS) (UNAIDS) outlined the 90–90–90 treatment
target to help end the AIDS epidemic. By 2020, 90% of those with HIV will know their status, 90% of all
people with HIV will receive sustained antiretroviral therapy (ART), and 90% of all people receiving
ART will have viral suppression [9]. In response to the variability in the testing and treatment
approaches for HIV across EU/EEA countries, the European Centre for Disease Prevention and
Control (ECDC) published guidelines on HIV testing [10]. Most countries have reported having
guidance for HIV testing at the ational level [11,12]. At least 22 countries acknowledge that migrants
are vulnerable to HIV infection, but six of these do not explicitly recommend HIV testing options
for migrant populations [13]. Additionally, these testing options are often inconsistent between and
within countries. Currently, there are no EU/EEA-wide HIV testing recommendations or strategies
specifically tailored for migrant populations.

Conventional HIV testing is defined as traditional laboratory testing in healthcare settings,
where patients have to wait days to weeks to receive their results; this testing approach includes
an ELISA test followed by a Western blot. Rapid HIV testing refers to voluntary enrolment where results
are obtained within hours, followed by a confirmatory test, and with links to outreach counselling
for results and treatment options [14]. Rapid testing strategies are feasible for field settings, and the
WHO recommends rapid testing as part of the community based testing strategy for communities
with persistent HIV-related stigma [15].

In 2015, the World Health Organization (WHO) published consolidated guidelines on the use
of antiretroviral drugs for treating and preventing HIV infection [15]. This public health approach
advocated by the WHO considers the collective health status of a population, to ensure wide access
to high quality services using simplified and standard HIV testing approaches, such as conventional,
community-based, and other rapid testing techniques [15]. Migrants from Sub-Saharan Africa and
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Latin America are more likely to be diagnosed late (defined as having a CD4 count of less than
350 CD4+ cells/mm3) in comparison to non-migrant Europeans [2,8]. Late diagnosis increases the
disease transmission rate, and increases the risk of morbidity and mortality [16]. The main reasons
for late diagnosis among migrants are believed to include impaired access to testing as a result of
HIV-related stigma, fear, guilt, economic difficulties, and difficulties accessing health care in Europe [8].
This review focuses on the newly arrived migrants to the EU/EEA, who migrated within the past five
years, with consideration given to country and origin, circumstances of migration, gender, and age,
where relevant. This group of migrants is often less well integrated into health systems because
of a lack of reliable access to health services, poor information about healthcare, lack of supportive
language provision, and inattention to the gender dimensions of healthcare [17]. While marginalized
migrants were the specific focus, we recognize that other migrant populations may also benefit from
this review. We conducted a systematic review on the effectiveness, as well as a second systematic
review on the cost-effectiveness, of screening for HIV among migrants in the EU/EEA region, with the
aim of informing the development of ECDC migrant screening guidance.

2. Methods

Using the Grading of Recommendations Assessment, Development, and Evaluation (GRADE)
approach; the Campbell and Cochrane Collaboration Equity Methods Group; and a review team
including clinicians, public health experts, and researchers from across the EU/EEA, to conduct the
evidence syntheses. A detailed description of the methods can be found in the registered systematic
review protocol [18].

The review group followed the PRISMA reporting guidelines [19] for the reporting of this
systematic review (PROSPERO [CRD42016045798]). In summary, the review team developed key
research questions (PICO: population, intervention, comparison, and outcome) and a logic model
showing an evidence chain to identify key concepts, to consider potential role of indirect evidence
related to populations and interventions, and to support the formulation of search strategies
(see Appendices A and B) [18]. The review teams aimed to answer the following overarching questions.

• Should newly arrived migrants be screened for HIV? Who should be targeted and how?
• What implementation considerations should be considered when screening for HIV in newly

arrived migrants to the EU/EEA?

‘Migrants’, a focus for the eligible evidence, included asylum seekers, refugees, undocumented
migrants, and other foreign-born residents, with a focus on newly arrived migrants from HIV
intermediate (>0.1%) and high (>1%) prevalence countries to EU/EEA in the last five years.
Our analysis did not consider specific subgroups of migrants, but rather, it focused on those that
were at high risk of exposure and facing poor access to testing and treatment. This review included
various rapid testing approaches and provider-initiated testing approaches. Evidence was evaluated
using a hierarchical approach, whereby systematic reviews/meta-analyses, and evidence based
guidelines were given the most weight, followed by individual randomized controlled trials (RCTs),
quasi-experimental studies, and observational studies [20,21]. The availability of existing high quality
systematic reviews on these topics led us to follow a review of reviews methodology, thereby excluding
all of the articles that were not systematic reviews. The team sought to build on existing high quality
evidence and to identify gaps that may exist in the evidence-base.

Relevant search terms and strategies were used to search published literature in Ovid MEDLINE,
Database of Abstracts of Reviews of Effects (DARE), Cochrane Database of Systematic Reviews (CDSR),
and EMBASE from 2010 to December 2016, and NHS EED, CEA Registry (Tufts University), and Google
Scholar from 1995 to 2016 (See Appendix B), and grey literature through Google, as well as the U.S.
Centres for Disease Control and Prevention (CDC), ECDC, UNAIDS, and WHO websites. The general
search terms used included “HIV”, “AIDS”, “screening”, “early diagnosis”, and “disease surveillance”
(see Appendix B for complete search strategy). No language restrictions were applied to the searches.
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Migrants and refugees were key populations of interest, but we also considered studies that included
marginalised populations with a high prevalence of HIV.

Two independent team members (Tamara Lotfi and Lama Kilzar) manually reviewed the titles,
abstracts, and full text of identified citations; selected evidence for inclusion; and compiled evidence
reviews and PRISMA flow sheets. Disagreements were resolved by consensus or the involvement of a third
reviewer. We assessed the methodological quality of the potentially included studies with AMSTAR [22]
or Newcastle Ottawa Newcastle Scales [23]. For evidence of cost-effectiveness, we extracted data
from relevant study designs (e.g., micro-costing studies, within-trial cost-utility analyses, and Markov
models) for three specific questions, namely: the size of the resource requirements, the certainty
of evidence around resource requirements, and whether the cost-effectiveness results favoured the
intervention or comparator [24]. Finally, we assessed the certainty of the economic evidence in each
study using the relevant items from the 1997 Drummond checklist [25]. The team created tables
showing the characteristics of the included studies (see Tables 1 and 2), then rated the certainty of the
effects for pre-selected outcome measures, and finally, conducted meta-analyses and created GRADE
evidence profiles.

The final analysis report was on the GRADE synthesis. The certainty of the evidence rating reflects
the level of confidence in an estimate of the desirable and undesirable effects. The implementation
considerations were informed by exisiting literature.

3. Results

We retrieved 4241 articles on the effectiveness of HIV testing options. After the removal of
duplicates, 3158 studies were screened by title and abstract for eligibility, based on our PICO criteria
(see Table A1 in Appendix C). Of these, 34 studies were screened for full-text, and 30 studies were
excluded at the full-text stage. The reasons for exclusion were that the intervention was not HIV testing
(n = 25), conference abstract (n = 1), and not a systematic review (n = 4). Four systematic reviews
were included in the end [26–29] (see Figure 1a). Additionally, 7346 economic studies were identified.
After the removal of duplicates, we screened 6241 titles and abstracts for eligibility, and filtered the
remaining records with “cost” and “review” in the title or abstract. Of the remaining 13 articles,
12 articles were selected for a full-text review. Eight studies were included [30–37] (see Figure 1b).
Four studies were excluded, as a result of relevance to our PICO criteria.

Our systematic review evaluated voluntary HIV testing approaches among migrants from
HIV intermediate (>0.1%) and high (>1%) prevalence countries arriving to the EU/EEA.
This included various rapid testing approaches and provider-initiated testing approaches. Only one
randomised-controlled trial (RCT), from the United States [38], explicitly identified migrants within
their study population. This study was included in Pottie (2014). The GRADE methodology to assess
the certainty of evidence considers differences in the study populations and interventions (indirectness)
as a potential reason to downgrade the level of certainty (See Table 3), allowing us to interpret the
findings consistently for the migrant populations [39]. None of the systematic reviews contained
any RCTs or observational studies comparing clinical outcomes between indiviuals screened or not
screened for HIV infection. No RCT or observational study evaluated the value of repeat HIV testing
compared with one-time testing, or of different strategies for repeat testing. No studies compared the
effects of different pre- or post-test HIV counselling methods on testing uptake or rates of follow up,
and linkage to care.
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(a) 

(b) 

Figure 1. (a) Preferred reporting items for systematic review and meta-analysis protocols
(PRISMA0 flow diagram (effectiveness); (b) PRISMA flow diagram (cost-effectiveness). HIV—human
immunodeficiency virus.
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The U.S. Agency for Healthcare Research and Quality (AHRQ) systematic review reported that
prior studies have shown that HIV testing was accurate (Rapid Test >90% sensitive, Western blot and
ELISA >99% sensitive) [28]. However, the review found that targeted screening programmes, which test
patients with identified risk factors, may still have missed a proportion of cases [28]. The universal
opt-out rapid testing strategy was associated with a higher likelihood of testing compared with
physician-directed, targeted rapid testing (25% vs. 0.8%; relative risk [RR] = 30 [95% CI: 26 to 34]),
but not necessarily in marginalised populations [28]. Universal testing was also associated with
a higher median CD4 count and lower likelihood of CD4 count <200 cells/mm3 at the time of diagnosis,
compared with targeted HIV testing, but these differences were not statistically significant [28].

New HIV diagnoses detected through universal testing in the United States had follow-up rates
that were reported to be between 75–100% [28]. One study directly compared universal and targeted
testing strategies [40]. Both the universal and targeted strategies resulted in very high rates of follow up
(defined as attending at least one HIV clinic visit) between 97% and 100% [40]. The sample sizes of the
included studies were small (range of 17–74 newly diagnosed HIV infections). The U.S. AHRQ review
also reports that the treatment was very effective at improving clinical outcomes in adolescent and
adult patients with advanced immunodeficiency [28]. The evidence indicates, from primary studies of
included systematic reviews, that treatment reduced the risk of AIDS-defining events and mortality
in persons with less advanced immunodeficiency and reduced sexual transmission in discordant
couples [41].

In the EU/EEA, migrants from HIV-endemic countries were at a high risk of HIV infection [42].
The groups identified as having a high HIV prevalence were people originating from Sub-Saharan
African, Latin America, Southeast Asia, and Eastern Europe [2,42]. These migrants had a higher
frequency of delayed HIV diagnosis and are more vulnerable to the negative effects of the disclosure of
their HIV status [42]. For migrants from countries where HIV prevalence is low, their socio-economic
vulnerability put them at risk of acquiring HIV post-migration [42]. Migrants tended to report high-risk
behaviour for HIV, such as multiple sexual partners, low and inconsistent condom use, high alcohol
consumption, and drug use [42]. Men who have sex with men (MSM); sex workers, both male and
female; and migrant women are considered particularly vulnerable populations within this group [42].

One systematic review and meta-analysis focused on the effectiveness of rapid tests for high-risk
populations for HIV exposure. One of the RCTs included migrants-specific [38], and the others
involved high-risk marginalised populations. The results of the included systematic review found that
rapid voluntary counselling and testing was associated with a large increase in HIV-testing uptake
and receipt of results in comparison to conventional testing (RR = 2.95, 95% CI: 1.69–5.16), but these
studies did not report on uptake of HIV treatment [26]. The GRADE quality of the included studies
was assessed to be low, because of the risk of bias and imprecision. All of the harms of rapid testing
were not considered for the scope of the present review.

Repeat testing was found to be more likely among the individuals where rapid testing was
performed (RR = 2.28, 95% CI 0.35 to 15.07) [26]. Retesting was also more likely for the individuals
who were reminded to re-test by short message service (SMS) text messaging (pooled Odds ratio (OR)
2.19 [95% CI 1.46 to 3.29]) [29]. Receiving phone calls, verbal advice, and/or counselling also resulted
in higher rates of retesting than phone calls alone (OR 2.50 [95% CI 1.3 to 4.8]) [29]. In the communities
where rapid HIV testing was implemented, the HIV incidence decreased by 11% in comparison to the
control arm communities [26]. The evidence for the uptake of HIV testing, receipt of results, and repeat
testing were considered of moderate quality, because of randomisation and allocation concerns. In the
review that addressed provider initiated treatment and counselling (PITC), nineteen studies were
included, all from Sub-Saharan Africa (n = 15) or Asia (n = 4) [27]. The majority (13/19) of studies were
conducted before the WHO PITC guidelines were developed in 2007, indicating that provider-initiated
testing was occurring in many locations prior to the publication of global guidance. All of the studies
that reported rates of HIV testing uptake showed increases in the HIV testing uptake associated with
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a PITC approach. The PITC’s impact on other outcomes does not appear to be worse than voluntary
counselling and testing (VCT).

Cost-Effectiveness

Three studies reported the cost-effectiveness of HIV testing strategies. Ekwueme [34] compared
the costs of three HIV counselling and testing technologies, standard, one-step, and two-step rapid
protocols. The standard protocol (i.e., ELISA) plus counselling and treatment, or one-step testing,
was found to be less expensive than the third technology for all of the plausible ranges of HIV
seroprevalence [34]. In low prevalence settings, a single rapid assay was cost-effective, as no follow-ups
were required nor the use of the expensive Western blot confirmatory assay [34]. The second study,
by Doyle [35], compared testing with an enzyme linked immunosorbent assay to rapid testing
with Oraquick. In a low prevalence Mexican setting of 0.05%, rapid testing with Oraquick was the
cost-effective strategy, at $217,718 per HIV case prevented. Assuming a 70-year lifespan, this equated
to $3111 per life-year gained [35]. The third study, by Paltiel [36], compared testing with ELISA to
the current practice (background testing OR presentation with opportunistic infections), in high (3%)
prevalence, medium (1%) prevalence, and low (0.1%) prevalence settings. The addition of a one-off
ELISA test was cost-effective compared to the current practice, for prevalence rates of 3% and 1%,
but not cost-effective at a prevalence rate of 0.05% (incremental cost-effectiveness ratio: $113,000/QALY
(Quality-adjusted Life Year) gained) [36].

The evidence supporting multiple rapid-tests, rather than a single rapid test followed by later
confirmatory test if positive, were mixed. One study supported the use of a single rapid test [32],
while another suggested possible cost savings with multiple rapid assays [34]. In this study, however,
the cost advantage of multiple rapid assays was sensitive to HIV seroprevalence. In low prevalence
settings (<0.1%), a single rapid assay was likely to be cost effective. The rapid tests evaluated in
early economic studies were generally reported to have a lower sensitivity than ELISA tests [30,33].
Rapid testing is expanding to self-administered oral swabs. Of the limited economic evidence regarding
rapid test false positives, one study [35] indicated a predictive value of 100% of the Oraquick rapid
test, even in a low prevalence population (as low as 1 in 1000). Another study [36] assigned a loss of
14 quality-adjusted days to patients who received a false positive result from rapid testing.
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4. Discussion

Our systematic review provides insight into HIV testing strategies to improve access and uptake in
migrant populations in the EU/EEA, following the effectiveness and cost-effectiveness considerations.

In relation to our first research question, there were several HIV testing approaches. The literature
showed three leading strategies, rapid testing, conventional testing, and universal testing approaches.
Voluntary rapid tests improve HIV testing and uptake and have the potential to improve linkage to
counselling and treatment for migrant populations. The universal opt-out testing approach has good
intentions but lacks community outreach. Given the effectiveness of HIV treatment, measures and
strategies are needed in order to increase the uptake of testing and to reduce the late diagnosis among
migrant populations. However, heterogeneity between the results of the rapid testing approaches
(I2 of 93–99% in Figure 2) and limited EU/EEA-specific data suggest inconsistency between studies,
thereby limiting our confidence in the transferability of these results across the EU/EEA migrant
population contexts. The cost-effectiveness of the intervention, however, suggests that rapid testing
is preferable to conventional testing in several contexts, due, in particular, to effective testing and
counselling integration.

 

Figure 2. Meta-analysis (taken from Pottie et al., 2014 [26]). Forest plot of rapid HIV voluntary
counselling and testing versus conventional care (A) on uptake of HIV testing and (B) on receipt of
HIV results. Copyright received from BMJ. License Number 4403690523053.

There is no data on the cost-effectiveness and resource requirements of HIV testing in migrant
populations in the EU/EEA. Indirect evidence from the United States and South Africa provide some
insight into the resources required. We identified three studies on HIV testing strategies [34–36].
The economic evidence suggests that rapid testing is likely preferable to conventional testing across
a range of contexts, largely due to the ability to more effectively integrate testing and counselling.
One study supported the use of a single rapid test [32], while another suggested possible cost savings
with multiple rapid assays [34]. The evidence supporting multiple rapid-tests, rather than a single
rapid test followed by a later confirmatory test if positive, is mixed. In low prevalence settings (<0.1%),
a single rapid assay may still be cost effective.

4.1. Implementation Issues

Identifying and addressing potential barriers to implementing effective and cost-effective HIV
testing strategies can further promote access and uptake. Barriers to testing at organisational, provider
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(cultural competency), patient, and community levels in Europe include a perception of low risk,
fear and stigma of the disease and disclosure, discrimination, financial limitations, poor access to
care, lack of knowledge of where to obtain testing, and entitlement to medical care due to migration
status [3,43,44]. The uncertain migration status among migrants to Europe is a barrier to preventive
and health services in the EU/EEA [13,45]. This is especially true of undocumented migrants in the
EU/EEA, as their uncertain legal status results in precarious living conditions, and discovery of their
HIV status may risk deportation in certain countries [46]. HIV-related stigma is a significant barrier
to HIV testing, in addition to challenges with socio-economic status, language barriers, and a poor
understanding of European healthcare systems [44]. For many migrants, the barriers outweigh the
advantages of testing and treatment [47], further perpetuating the HIV testing problem.

Migrant [13] populations in Sub-Saharan African [48] were more likely to be tested for HIV
if they were of poor health, lost a child or sexual partner to HIV, ART was available, testing was
a requirement for marriage preparation, enhanced confidentiality, had strong social networks and
support [13,48], and had a history of sexually transmitted infections (STIs) [44]. Increasing cultural
sensitivity and community engagement in counselling and in community-based approaches with
outreach and mobilisation, were highlighted as ways to address and promote access and uptake [15],
reflecting the WHO recommendations for vulnerable populations. More equity oriented research is
needed to identify barriers to HIV testing in EU/EEA.

The ECDC antenatal screening for HIV, hepatitis B, syphilis, and rubella susceptibility highlights
routine HIV testing for all pregnant women [49]. Certain high income countries such as the United
States, Australia, Ireland, and Canada recommend testing refugees from HIV endemic areas within one
month of arrival in primary health care settings. Such countries have national recommendations [50–53]
for counselling and testing for refugee and migrant populations. Providing HIV testing during routine
consultations was generally appreciated by users as an acceptable way to address user inhibitions in
asking for it. Several Latin American migrants in Europe deemed compulsory testing as an acceptable
public health measure, while healthcare practitioners reported feeling unprepared to communicate
HIV positive results and adjust the flow of care [54]. Most migrants who reported knowing how to
access HIV testing, preferred to receive information directly from community practitioners [55].

In general, HIV testing is cost-effective compared with no testing; the current focus is on which
testing strategies are the most cost-effective in a migrant health context. The cost-effectiveness of
rapid vs. conventional counselling and testing strengthens the need to increase access and uptake.
The sensitivity analyses and analytic frameworks, however, were limited and demonstrate how this
field is dynamic, as new rapid oral tests emerge. The cost-effectiveness data of rapid HIV testing in
the EU/EEA were not available, but economic evidence about the integration of counselling, testing,
and treatment was promising. The precise costs and benefits associated with rapid testing in a variety
of EU/EEA member state contexts should be evaluated more closely in high-quality economic studies
that directly compare various rapid testing assays to conventional testing with ELISA. Such research
would need to provide quantitative evidence of the incremental cost-effectiveness of various strategies,
including the uncertainty around these estimates.

4.2. Public Health Considerations

It is of particular importance to consider the challenges faced by undocumented migrants in
order to increase the access and uptake of HIV testing and treatment programmes in the EU/EEA.
We know from large clinical trials that treatment reduces onward transmission by 96% [56]. People
living with undiagnosed HIV infection and those diagnosed with HIV but not yet on treatment
contribute disproportionately to the number of new HIV infections [57]. Some of the contributing
structural/organisational barriers to testing include a lack of migration status, lack of funding,
availability of community based services, and discrimination in entitlement to care. More than half
of the EU/EEA countries do not provide ART for undocumented migrants [12], further exacerbating
the issue and reducing the likelihood that these individuals will come forward for testing. Certain
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EU/EEA countries have initiated public health screening programmes for migrants at high risk for
HIV infection. The benefits of HIV testing in migrants, at both individual and community levels
are recognized by many EU/EEA countries, but developing suitable and comprehensive migrant
screening programmes has been a challenge in many countries [13].

4.3. Strengths and Limitations

One of the strengths of this review is that it has used GRADE methodology to assess the certainty
of the evidence of the included studies, including recent systematic reviews from the U.S. AHRQ and
the WHO guidelines, in combination with recent reviews on rapid testing. This review’s strengths lie
in identifying barriers to accessing testing, and highlighting the cost-effectiveness of increasing the
uptake of HIV testing for migrants. The barriers reported from Europe align with migrant HIV access
barriers in other high-income countries.

We identified no migrant-specific HIV screening studies and therefore focused on studies that
considered high HIV prevalence populations, many of which considered non EU/EEA migrants.
This may limit the transferability of the findings to the EU/EEA context. We also acknowledge the lack
of economic evidence for HIV testing approaches in migrants to the EU/EEA. The economic evidence
is most relevant to the health system in which the study was undertaken, and therefore non-European
studies may not be transferable. In addition, a few studies were more than twenty years old, and the
costs may have changed since the resource use data was collected.

5. Conclusions

The migrants coming from countries with a high HIV prevalence often arrive with HIV related
stigma and fear, and the screening and testing approaches need to address this challenge. HIV testing
approaches that incorporate voluntary rapid testing programmes and primary care testing for high risk
migrant populations may increase the uptake of testing, support timely diagnoses, and should provide
more opportunities for linkage to effective treatment among migrant populations. All of the testing
strategies may improve early diagnosis; treatment improves the individual’s clinical outcomes, reduces
AIDS-defining events’ morbidity, and decreases mortality rates from HIV-related events, as well as
having a clear public health benefit. Voluntary testing with rapid results offers an opportunity to
overcome HIV related stigma in communities with high HIV prevalence compared to the conventional
techniques for HIV testing alone.
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Appendix A

 

Figure A1. Logic Model.

Appendix B Search Strategy

Database: Ovid MEDLINE(R) 1946 to Present with Daily Update
Search Date: 8 April 2016

1. (hiv or hiv1$ or hiv2$).mp. (277,362)
2. (human adj (immunedeficienc$ or immune deficienc$ or immunodeficienc$ or immuno

deficienc$)).tw. (72,052)
3. Acquired Immunodeficiency Syndrome/(74,163)
4. (acquired adj (immunedeficienc$ or immune deficienc$ or immunodeficienc$ or immuno

deficienc$)).tw. (20,316)
5. aids.hw. (59,809)
6. (aids adj2 (infect$ or virus$)).tw. (5953)
7. or/1–6 (346,871)
8. exp Mass Screening/(107,701)
9. (screened or screening?).tw. (417,187)
10. Early Diagnosis/(18,989)
11. [or/8–15] (0)
12. [or/17–19] (0)
13. [remove duplicates from 24] (0)
14. (hiv or hiv1$ or hiv2$).mp. (277,362)
15. (human adj (immunedeficienc$ or immune deficienc$ or immunodeficienc$ or immuno

deficienc$)).tw. (72,052)
16. Acquired Immunodeficiency Syndrome/(74,163)
17. (acquired adj (immunedeficienc$ or immune deficienc$ or immunodeficienc$ or immuno

deficienc$)).tw. (20,316)
18. aids.hw. (59,809)
19. (aids adj2 (infect$ or virus$)).tw. (5953)
20. or/14–19 (346,871)
21. exp Mass Screening/(107,701)
22. (screened or screening?).tw. (417,187)
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23. Early Diagnosis/(18,989)
24. ((case? or early) adj2 (detected or detection? or diagnos$ or discover$)).tw. (149,145)
25. exp Population Surveillance/(55,996)
26. (disease? adj2 surveillance).tw. (4047)
27. Contact Tracing/(3517)
28. contact tracing.tw. (1151)
29. or/21–28 (646,541)
30. meta analysis.mp,pt. (90,987)
31. review.pt. (2,033,544)
32. search$.tw. (253,118)
33. or/30–32 (2,219,856)
34. animals/not (humans/and animals/) (4,191,261)
35. 33 not 34 (2,063,224)
36. 20 and 29 and 35 (3419)
37. 36 and (2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$ or 2016$).ed. (1178)
38. remove duplicates from 37 (1137)

***************************
Database: Embase <1980 to 7 April 2016 >
Search Date: 8 April 2016

1. (hiv or hiv1$ or hiv2$).mp. (313,646)
2. exp Human immunodeficiency virus infection/(322,600)
3. exp Human immunodeficiency virus/(156,358)
4. (human adj (immunedeficienc$ or immune deficienc$ or immunodeficienc$ or immuno

deficienc$)).tw. (81,168)
5. (acquired adj (immunedeficienc$ or immune deficienc$ or immunodeficienc$ or immuno

deficienc$)).tw. (22,202)
6. aids.hw. (11,098)
7. (aids adj2 (infect$ or virus$)).tw. (6778)
8. or/1–7 (447,157)
9. exp mass screening/(178,092)
10. (screened or screening?).tw. (612,553)
11. anonymous testing/(221)
12. early diagnosis/(82,014)
13. ((case? or early) adj2 (detected or detection? or diagnos$ or discover$)).tw. (223,587)
14. exp health survey/(182,039)
15. (disease? adj2 surveillance).tw. (5133)
16. contact examination/(2820)
17. contact tracing.tw. (1443)
18. or/9–17 (1,076,977)
19. meta analys$.mp. (166,352)
20. search$.tw. (360,207)
21. review.pt. (2,126,810)
22. or/19–21 (2,466,318)
23. animals/not (humans/and animals/) (1,150,973)
24. 22 not 23 (2,401,775)
25. 8 and 18 and 24 (5168)
26. 25 and (2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$ or 2016$).dd. (2136)
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27. remove duplicates from 26 (2080)

***************************
Databases: Database of Abstracts of Reviews of Effects (DARE) and Cochrane Database of Systematic
Reviews (CDSR)
Search Date: 20 March 2016
ID Search
#1 (hiv or hiv1* or hiv2*) (15,056)
#2 human next (immunedeficienc* or immune deficienc* or immunodeficienc* or immuno

deficienc*):ti,ab (2799)
#3 MeSH descriptor: [Acquired Immunodeficiency Syndrome] this term only (1248)
#4 acquired next (immunedeficienc* or immune deficienc* or immunodeficienc* or immuno

deficienc*):ti,ab (646)
#5 aids:kw (2253)
#6 aids near/2 (infect* or virus*):ti,ab (457)
#7 #1 or #2 or #3 or #4 or #5 or #6 (16,330)
#8 MeSH descriptor: [Mass Screening] explode all trees (5443)
#9 (screened or screening*):ti,ab (22,416)
#10 MeSH descriptor: [Early Diagnosis] this term only (538)
#11 (case* or early) near/2 (detected or detection* or diagnos* or discover*):ti,ab (3639)
#12 MeSH descriptor: [Population Surveillance] explode all trees (709)
#13 disease* near/2 surveillance:ti,ab (30)
#14 MeSH descriptor: [Contact Tracing] this term only (96)
#15 contact tracing:ti,ab (30)
#16 #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 (27,248)
#17 #7 and #16 (1173)
#18 #17 in Other Reviews (27)
#19 #17 in Cochrane Reviews (Reviews and Protocols) (195)
***************************
Database: EBSCO CINAHL <1970 to April 2016>
Search Date: 8 April 2016
S27 S23 AND S26 297
S26 S24 OR S25 2,588,490
S25 EM 2010 or EM 2011 or EM 2012 or EM 2013 or EM 2014 or EM 2015 or EM 2016 2,411,599
S24 PY 2010 or PY 2011 or PY 2012 or PY 2013 or PY 2014 or PY 2015 or PY 2016 2,338,383
S23 S8 AND S16 AND S22 527
S22 S17 OR S18 OR S19 OR S20 OR S21 220,800
S21 (TI meta analy* or AB meta analy*) 29,599
S20 (MH “Meta Analysis”) 24,899
S19 PT review 141,121
S18 PT systematic review 53,358
S17 (MH “Systematic Review”) 37,370
S16 S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 154,560
S15 contact tracing 1457
S14 (disease* or population) N2 surveillance 18,647
S13 (MH “Population Surveillance+”) 5939
S12 (case* or early) N2 (detected or detection* or diagnos* or discover*) 29,738
S11 (MH “Early Diagnosis”) 4469
S10 TI ((screened or screening*)) OR AB ((screened or screening*)) 78,064
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S9 (MH “Health Screening+”) 62,689
S8 S1 OR S2 OR S3 OR S4 OR S5 S6 OR S7 108,656
S7 TX aids N2 (infect* or virus*) 10,961
S6 MW aids 22,515
S5 TX acquired N1 (immunedeficienc* or immune deficienc* or immunodeficienc* or immuno

deficienc*) 21,283
S4 (MH “Acquired Immunodeficiency Syndrome”) 13,583
S3 TX human N1 (immunedeficienc* or immune deficienc* or immunodeficienc* or immuno

deficienc*) 23,570
S2 (hiv or hiv1* or hiv2*) 79,932
S1 (MH “Human Immunodeficiency Virus+”) 6511

Appendix C

Table A1. Population, intervention, comparison, and outcome (PICO) inclusion criteria.

Population:
Migrants and refugees to EU/EEA countries (primary population of interest); will
consider indirect evidence of marginalized groups in settings of high HIV prevalence

Intervention: Voluntary testing for HIV

Outcome:
Testing outcomes: testing uptake, HIV incidence
Treatment outcomes: Efficacy, withdrawals
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Abstract: Greece is the country of “Xenios Zeus”, the Ancient Greek god of foreigners and hospitality;
however, it is also the main point of entry to Europe. Since the beginning of 2014, 1,112,332 refugees
crossed the borders of Greece. Overall, 33,677 children and adolescent refugees sought asylum in
Greece from 2013 to 2017, while 57,042 refugees are currently being hosted. The rapid entry of
refugees into Greece raised the critical issue of health policy. The Greek National Health Service
(NHS) faces many challenges. Adequate economic and human support is essential if this situation
is to be managed successfully. However, Greece still bears the burden of the economic downturn
since 2009. In fact, the crisis led to shortages in crucial equipment, and unmet health needs for both
locals and refugees. The NHS deals with traumatic experiences, as well as cultural and linguistic
differences. Overcrowded reception centers and hotspots are highly demanding and are associated
with severe disease burden. This highlights the importance of guidelines for medical screening,
healthcare provision, and a well-managed transition to definitive medical facilities. Furthermore,
non-governmental organizations make an essential contribution by ensuring appropriate support to
refugee minors, especially when they experience poor access to the NHS.

Keywords: economic crisis; Greece; migration; National Health System; refugee

1. Introduction

The refugee crisis resulted in journeys of despair to and throughout Europe and around the world.
By the end of 2016, the number of forcibly displaced people reached a record of 65.6 million
worldwide [1]. The estimates indeed reached the highest level since the end of World War II [1].
This population comprises refugees (22.5 million), persons internally displaced within their own
countries (40 million), and asylum seekers (3.1 million) [1]. Based on the current world population of
7.4 billion, this would mean that one in every 113 people is either a refugee, an internally displaced
person, or an asylum seeker [2]. More importantly, 10 million people around the world are stateless and
denied access to mobility and fundamental rights, such as education, healthcare, and employment [1,2].

Over the two-year period of 2015 and 2016, 2.68 million refugees arrived in Europe [3,4].
The vast majority of them entered the European Union (EU) through a combination of land and sea
routes [5]. Furthermore, 1,014,973 and 231,075 people in 2015 and in the first six months of 2016,
respectively, who were seeking a better and safer life in Europe, risked their lives by attempting to cross
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the Mediterranean [3]. The majority of these entered Greece (1,015,100), and the rest reached Italy (224,064)
and Spain (6884) by sea alone [3]. The year of 2016 was the deadliest for sea crossings, with 5096 deaths
reported [4]. In the first half of 2017, over 105,000 people reached Europe [5], while over 2700 people
were documented as having lost their lives while crossing the Mediterranean, with unconfirmed reports
of many others perishing en route [5]. The ongoing refugee crisis challenges many countries to address
the large number of significant political, economic, social, and health dimensions of this humanitarian
crisis [6–8].

From 2015 to 2016, Greece experienced an unprecedented influx of refugees and migrants fleeing
their home countries in the Middle East because of war [3,6–9]. Since the beginning of 2014, a total of
1,112,332 refugees arrived by sea in Greece [6]. Nearly 857,000 people arrived in Greece in 2015, a 750%
increase from 2014 (41,038 arrivals) [3,6]. Approximately 16,000 sea arrivals were recorded in the first six
months of 2018 [6]. The refugees mainly landed on Greek islands, which constitute a border with quick
and easy access into Europe (Figure 1) [6,9]. From 2014 to 2017, the United Nations High Commissioner
for Refugees (UNHCR) unfortunately recorded at least 1700 people dead or missing on the treacherous
crossing from Turkey to Greece along the Eastern Mediterranean route [6–8]. Greece currently hosts
approximately 57,000 refugees, 60% of whom are estimated to live on the mainland and the rest in
the main reception centers in the islands of Lesvos, Chios, Kos, Samos, and Leros, or scattered throughout
Greece [6]. More than 3000 are traveling alone [3].

 

Figure 1. The main reception centers in Greece. Chios, Kos, Lesvos, Leros, Samos, and other Greek islands
are rapidly and easily accessible points of entry into Europe. Notes: The orange circles represent the main
reception and identification centers in Greek islands; the blue circles represent the open reception facilities
(hotspots) on the mainland. The area of the circle depicts the size of the refugee population.

However, Greece is in the middle of a severe economic crisis and is struggling to pay for
the migrant movement. A substantial part of the country was already profoundly affected by
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the economic downturn [10]. There are virtually no opportunities for employment that promise
financial stability, which could then facilitate integration into the new country [11–13]. Pajic et al.
recently highlighted the potentially adverse effect of social barriers in searching for a job [13].
Poor living conditions in Greece led the majority of refugees to travel deeper into Europe [14].
The main destination countries are Germany, Austria, and Sweden [2,4]. However, the barriers
recently set up by many countries, notably the Former Yugoslav Republic of Macedonia (FYROM;
soon to be Northern Macedonia), make migration much more difficult than in previous years [2,4,14].
In fact, it was documented that almost 60,000 asylum seekers are currently stuck in Greece due to
closed European borders [2,14]. It is estimated that refugees now constitute nearly 10% of the Greek
population [2,14].

Indeed, the pressure of migration waves became so great that the situation in Greece was described
by the UNHCR as resembling a humanitarian crisis [9]. The unprecedented rise in the number of
asylum seekers and migrants entering the country had major economic and social consequences for
health outcomes [10,15–17], and created significant challenges for the Greek National Health Service
(NHS) [10,15–17]. Public health risks arise both from health conditions during the journey and from
health problems in the host country after arrival, along with the need to address the ongoing economic
crisis and the fact that there is little pre-existing experience in Greece in the reception and integration
of refugees [10,15–17]. The aim of the present manuscript is to provide a narrative review of the health
conditions of arriving refugees, and the impact of both refugees and their diverse health conditions
on the Greek healthcare system. A computer-based search of the English literature was performed in
PubMed and Scopus. We limited our research in these databases to the English literature, since resources
in other languages were limited. Google Scholar was also used to verify the results of the database
searches. A considerable body of information examined in this article includes data that were largely,
but not exclusively, presented in Greek studies and Greek gray literature. Key search terms included
asylum seekers, children, crisis, Greece, healthcare system, health, immigrants, mental health, migration,
National Health System, refugee, refugee crisis, and violence. No filters were applied for the article type
and publication dates. Lastly, the reference lists of the retrieved articles were also reviewed for relevant
articles, in order to assess whether database results were exhaustive. The literature search was conducted
between 1 May and 4 August 2018.

2. Health Problems Facing Refugees

2.1. Health Problems Facing Adult Refugees

2.1.1. Mental Health and Deficiencies in Psychosocial Support

The refugees who reach resettlement countries were found to have experienced adverse events
associated with forced migration, living in displacement under poor circumstances, legal insecurity,
detention and deportation, financial privation, social isolation, racism, communication barriers, and
employment difficulties, even after they obtained legal permission to remain in the host country [18,19].
These factors place them in jeopardy of mental illness, such as post-traumatic stress disorder (PTSD),
depression, and anxiety disorders, which may be persistent [7,18–24]. It was recently reported that
the vast majority of Syrian refugees (up to 92% of 728 individuals) screened positive for anxiety disorder
that merited referral for a mental health evaluation [19]. According to Poole et al., a major depressive
disorder is significantly over-expressed in female Syrian refugees in Greece, and is associated with
large families and the extended asylum procedure [25]. Furthermore, refugees are at an elevated risk of
psychopathology, psychosis, schizophrenia, and suicidal tendencies [7,18–24].

Moreover, there is drug abuse and alcoholism among refugees that can subsequently trigger
aggressive behavior and exposure to violence [24,26]. Ben Farhat et al. reported that between 31%
and 78% of refugees reported having experienced at least one incident of sexual or physical violence
in Syria, 25–58% during the journey to Greece, and 5–8% in Greek holding centers [19]. More than
three-quarters of the respondents aged over 15 years were diagnosed with an anxiety disorder and
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required referral for mental health evaluation [19]. However, only two-thirds of participants accepted
a referral [19].

The importance of mental health services is underestimated throughout the EU [23–25,27–29].
As in Greece, the mental health of refugees receives little attention [15]. The reasons for this include
poor finances and the failure to establish priorities. Screening for psychopathology is undoubtedly
a neglected issue [15]. Most refugees claim that they had little or no access to information and
assistance in relation to asylum procedures and mental health support [19]. Thus, a vicious cycle
is established, since the uncertainty of their social economic and medical status exacerbates their
anxiety [19]. As a consequence, many refugees do not want to stay in Greece and wish to continue
migrating to Western Europe [19].

2.1.2. Physical Health and Immunization Status

Moreover, almost 40% of refugees contract diseases and illness in transit [16,17]. Many migrants
face onerous conditions during migration, such as a lack of sufficient supplies and adequate shelter
and hygiene, and this increases the risk of acquiring infectious diseases [16,17,30]. They present with
dehydration and physical injuries, nutrition disorders, diarrhea, and tuberculosis, as well as scabies,
one of the most prevalent communicable diseases [16,17,30]. There were many reports that refugees
from eastern countries exhibit high rates of infection with hepatitis B virus (HBV) [31–34]. Handwritten
notes by Off Track Health—a grassroots charity running Moria Medical Center in Lesvos—revealed
that refugees’ most common symptoms upon arrival in a reception center are fever, chills, sore throat,
diarrhea, and chest or abdominal pain. Furthermore, a large number of refugees suffer from infections,
asthma attacks, bronchiolitis, or trauma-related injuries [34].

Health screening in refugees arriving at the Greek border with Turkey showed that respiratory
tract infections were the most common medical problem, diagnosed with a prevalence of 23% in 6899
migrants [35,36]. Another study detected respiratory tract infections in 41% of 33,331 patients who
accessed care points of entry into Greece and Serbia [16,17,36,37]. Moreover, pregnancy-related issues
are often mentioned [25,28,38]. In some cases, young mothers are too stressed to breastfeed their
newborns. The nursing volunteers, such as volunteers of the “Save the Children” non-governmental
organization (NGO), help these mothers [34]. As far as chronic disease is concerned, the most
frequent condition is hypertension, followed by arthritis, diabetes, chronic respiratory diseases, and
cardiovascular disease [16,17].

It is also known that immunization coverage is lower in migrants than in native populations
[39–41]. It was demonstrated that diseases that can be prevented by vaccination cause flare-ups in
reception and holding centers [39,42–48]. Outbreaks are generally more severe in refugee camps [48].
Sharing dormitories, a lack of accessible toilet facilities, poor hygiene conditions, undernourishment,
and limited access to medical care were reported as factors contributing to the increased susceptibility to
disease [35,49]. Children and the elderly are undoubtedly particularly vulnerable [50–52]. In addition,
overcrowding in holding/detention centers or refugee camps may contribute to the rapid spread
of communicable diseases, such as influenza, varicella, tuberculosis, measles, and meningococcal
disease [16,17,39,42–49]. It is predicted that the complication rates for influenza in this setting will be
double those in the general population [53]. However, this risk in refugee populations does not imply
a risk of ongoing transmission to the hosting community [30,50].

The 2015 World Health Organization (WHO)/UNHCR/United Nations Children’s Fund (UNICEF)
joint statement recommended that refugees should be immediately immunized in accordance with
the immunization schedule of the country in which they intend to stay for more than a week. Measles and
polio vaccinations are generally awarded the highest priority [48,49,53,54]. In the same year, the European
Centre for Disease Prevention and Control (ECDC) emphasized that assessment of vaccination status
should be considered as a fundamental part of the general health assessment offered to asylum seekers
upon arrival [48,50]. Until recently, there were no screening programs for asylum seekers arriving in
Greece [32]. Medical screening was only offered to asylum seekers who applied for a work permit [32].
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There was no decision by the Ministry of Health to apply mass screening [55]. By the late spring and
summer of 2016, a mass vaccination campaign was finally organized by Médecins Sans Frontières (MSF)
in collaboration with the Ministry of Health [55]. Greece now offers specific vaccinations according
to the national guidelines for immunization, including those against diphtheria/tetanus/pertussis,
poliomyelitis, and measles/mumps/rubella [47]. Vaccination services are provided in holding centers
and/or community health services. Greece does not deliver vaccinations at the reception sites [47].

2.2. Health Problems Facing Refugee Children

2.2.1. Mental Health and Psychosocial Consequences of Child and Adolescent Refugees

From 2013 to 2017, 24,541 children and 9136 adolescent refugees sought asylum in Greece,
the majority of whom were boys (50% and 66%, respectively) aged between 14 and 17 [56,57]. It is well
established that more children from Middle Eastern countries, such as Syria, Iraq, and Iran, arrived
in 2014–2015 than in 2011–2013. On the other hand, the absolute numbers of refugee children from
Afghanistan and Pakistan decreased significantly within this period [56–61].

On the other hand, the actual number of child refugees who reach Greece may be wrongly
estimated, as it is very difficult to verify the actual age of these minors, who are frequently not
accompanied by their parents [59]. Young refugees in Greece may give their ages wrongly, depending
on potential legal benefits [59].

In September 2017, there were almost 2850 unaccompanied children in Greece. Among these,
1096 children were accommodated in 50 shelters, and 240 in eight campuses nationwide [24,60].
Nowadays, more than half the refugee children are on a waiting list for accommodation, as there is
a national lack of shelter capacity [62,63]. Many stay in closed reception facilities or police cells, or
may be housed alongside adults in various sites, or in street encampments [62,63].

Children face family separation, detention, limited access to education and recreational activities,
trafficking, and security problems [64]. Additionally, although exploitation of children is illegal in Greece,
it is recognized that they are exposed to a wide range of risks, such as sexual violence, and physical and
psychological harm [65]. In the capital of Greece, Athens, sexual exploitation is increasingly observed
in many public places, such as parks, squares, and bars. In these places, particularly teenage boys are
sexually abused by older men in exchange for money [63,66–70]. Children’s exposure to violence is
a critical public health issue, and is reported to be gender-based. Gender-based violence programming is
justifiably focused on women and girls in light of their greater vulnerability; however, specific protection
of boys must not be overlooked. In this context, females reported greater exposure to neglect, and males
reported greater exposure to lifetime sexual violence [63].

Overall, these forms of harm are associated with a range of adverse health consequences
among male and female survivors, including PTSD, depression, drug use, cutting behaviors,
and suicidal ideation, along with human immunodeficiency virus (HIV) and other sexually transmitted
infections [63]. Young refugees are documented with emotional, and cognitive social and behavioral
problems, as well as many physical symptoms [24,56,71].

According to a study by Anagnostopoulos et al., no overall differences in frequency or type of
psychiatric diagnosis were found between accompanied or unaccompanied refugee children and their
Greek peers [72]; however, other studies found that refugee children are at elevated risk of mental health
disorders [7,19,24,58]. It is interesting that no differences were found when a psychiatric assessment was
made through a parent questionnaire, while in studies in which the educator was of the same nationality
as the refugee, an increase in the rate of psychopathology was documented [72]. On the other hand,
Hodes et al. supported the conclusion that the proportion of immigrants with a psychiatric diagnosis
was higher than in both accompanied/unaccompanied refugees and groups of Greek children [73].
Specifically, 91% of the immigrant group received a psychosocial diagnosis, as opposed to 49% of
the Greek group [72,73]. Economic migrants are reported to have low socioeconomic status, poor job
status, bad living conditions, and only a low rate of health insurance coverage; these factors predispose
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children and adults to mental disorder [73]. However, as previously reported by Cortes, refugees lack
the option of emigrating back to their homeland after prolonged periods of living in the host country,
and hence, may be more inclined to invest in human capital [74]. This may take the form of becoming
naturalized citizens, improving language skills, and being more likely to assimilate to the earnings growth
path of the native-born population [74]. On this basis, the proportion of immigrants with a psychiatric
diagnosis may be higher than currently accepted estimates among refugees [74]. However, different
sources may provide conflicting data on the higher rate of psychopathology in immigrants [72,73].
Conversely, refugees report problems regarding their general health status, such as their difficulty in
obtaining access to public healthcare services [72].

It is remarkable that many parents do not send their children to school, since they think
that this could lead to permanent residence in Greece [72,75]. In 2017, the Ministry of Education,
Research, and Religious Affairs, and the Greek mission of the International Organization for Migration
(IOM) implemented a number of educational policies by supplying children with necessary school
equipment [73]. According to the Ministry of Education, Research, and Religious Affairs, it was
estimated that only 2500 of 12,000 school-age children enrolled in schools throughout Greece since
the start of 2017, both in primary and secondary education [72,73,76].

2.2.2. Physical Health and Immunization Status of the Child and Adolescent Refugees

Furthermore, nearly one-third of the child population presented clinical laboratory abnormalities
requiring intervention, which also varied by age and origin. Eosinophilia, anemia, and low ferritin are
often observed in screening tests [77,78]. Dental problems are the most frequently reported health
issue. In addition, skin, respiratory, and surgical diseases were reported in refugee children [77].
Moreover, various forms of malnutrition were recorded in children, particularly in infants, as
breastfeeding is a challenge for mothers during their journey [79].

In addition to routine carrier testing, carrier screening for multi-drug resistant tuberculosis
(MDR-TB) should be performed in refugees and migrants upon admission to a healthcare facility [80].
Greece is one of the EU countries that perform screening for active and latent TB, and TB prevalence is
believed to be low [81].

It is most important that an increase in the mortality of unaccompanied children was reported in
the peak migrant period of 2014–2015 compared to the previous years of 2009–2013, when no deaths
were reported [58]. This rise results from children who were admitted to hospital for medical care and
eventually died, or who were admitted dead in order to determine the cause of death [58]. This finding
raises serious ethical and social questions.

The majority of refugee children lack proof of immunization [77]. For instance, 80% of individuals
have unknown vaccination status and suboptimal serological protection against HBV. However, no child
was reported to be suffering from chronic HBV or hepatitis C virus (HCV) infection. On the other hand,
four-fifths of laboratory-confirmed symptomatic cases of hepatitis A virus (HAV) infection recorded in
an eight-month period in 2016 were in Syrian children under 15 years in hosting facilities [82].

3. The Refugee Crisis Challenges the Greek Healthcare System

3.1. Barriers to Health System Access

Pursuant to Article 33 of the National Law 4368/2016, uninsured and vulnerable social groups,
such as asylum seekers and members of their families, are entitled free of charge to necessary health,
pharmaceutical, and hospital care. However, refugees face administrative barriers in access to healthcare,
which are linked to the failure of the authorities to provide a Social Security Number (AMKA) [83–86].
Following a joint statement by 25 NGOs in August 2017 [85], a circular was issued on 13 February 2018 to
clarify the process of issuing AMKA to beneficiaries of international protection and asylum seekers [85].
The Greek government currently provides NHS services free of charge for refugees [17,87–89].
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Moreover, the economic crisis had a direct effect on the health sector [10]. Primary and secondary
care are suffering from major shortages in crucial equipment and technically equipped staff, unmet health
needs, and ineffective central coordination [10]. The ongoing refugee crisis poses additional threats to
the NHS. Both natives and foreigners are facing barriers in using healthcare services [10].

3.1.1. Primary Healthcare Services for Refugees and Other Migrants

The Greek NHS was profoundly affected by the synergy of the economic and refugee crises,
as reflected in the Aegean islands [35,90–92]. Without doubt, the reception centers in the Greek islands,
already overstretched by the impact of the long-lasting economic crisis, witnessed the arrival of a large
number of refugees; thus, they were then ill-prepared to cope with this influx and to address both locals’
and refugees’ needs [91,92]. According to a cohort study by Hermans et al. with 2291 patients, there is
an urgent need for mental [35,90] and dental healthcare at Lesvos Island, which received almost half of
the migrants who entered Europe [35]. More specifically, it was recently reported that most refugees
(up to 80%) who were referred to a psychologist are enrolled in ongoing psychological care, and 30%
of these need psychiatric support [91]. However, many patients on the islands wait three to six months
for appointments with the psychiatrist, while, in some cases, patients with severe mental illness are
detained at the police station’s jail, where there are no equipped staff for emergency responses [92].
Blitz et al. reported that refugees have less access to necessary healthcare as only just over one-quarter of
participants surveyed (26%) stated that they had access to psychological services [8,93,94].

Furthermore, there is evidence that medical assessment may be especially difficult to achieve in
a refugee camp [95]. An investigation of a shigellosis outbreak in a refugee camp in Greece showed that
the outbreak size was underestimated due to difficulties in language, under-diagnosis of cases with mild
symptoms, or denial of symptoms from patients unwilling to risk a delay in departure [96]. In addition,
it was reported that a full set of vital signs were measured in fewer than 5% of patients; thus, the severity
of the disease remained largely unknown [28,76]. Moreover, the health services for infectious diseases
that are provided to refugees and asylum seekers are highly fragmented [95]. Data collection is often
missing or inefficient between or within countries, and this can directly impair the response to public
health emergencies [79]. Records were only kept in 11% of consultations that met the case criteria for
clinical surveillance reporting, as based on an independent assessment [79]. The Greek Ministry of
Health is currently establishing a syndromic epidemiological surveillance system to detect potential
health emergencies and infectious threats among refugees in accordance with experience from other
European countries, such as Italy [97].

The lack of adequate cultural mediators is also a major factor hampering access to care.
Interpreting was provided by volunteers; however, professional interpreters were demanded in
order to enhance confidentiality [17,87]. Greek social workers are now added to primary healthcare
(PHC) settings. Their role is to create an entry to secondary healthcare and Greek emergency medical
services (EMS) [17,87]. Difficulties in the referral system were overcome when Greek-speaking social
workers were employed. Their responsibility is to contact the social service of the hospitals and to
promote the well-being of the refugees [88,89,95].

There are also transportation problems [88,89,95]. According to Greek law, refugees are not allowed
to be transported by private transport until they are issued with international protection applicant cards;
thus, no one takes the responsibility of driving them to hospitals [88,89,95]. A non-emergency medical
carrier for transportation, such as a bus-based public transport system, is one possibility, although this
is not available for every camp. After receiving an international protection applicant card, refugees are
driven to the local hospitals by private cars and buses [88,89,95]. However, for emergencies, hospital
ambulances are called by the doctor or the manager of a hotspot (often a military or police officer).
There are evidently too many calls, and this may delay the delivery of service [88,89,95].
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3.1.2. Secondary Healthcare Services for Refugees and Other Migrants

In addition, the sudden influx of refugees exposed critical public health issues, including ineffective
emergency responses to address humanitarian needs, as well as the provision of health and social
protection [88,89,95]. It was reported that Greek hospitals are struggling to meet the demands of both
local people and migrants, mainly due to the lack of medical and human resources amid the economic
crisis [10,16–18]. The health of refugees and migrants is jeopardized by barriers in access to Greek
EMS [10,16–18]. Most of the barriers are related to language, culture, and lack of information about
the healthcare system in the host country [10,16–18].

Linguistic and cultural differences make it more difficult to assess and manage these problems
[10,16–18]. In consequence, migrants are often under time pressure [10,16–18]. Their care is
often uncoordinated and they face difficulties in accessing proper specialized healthcare [10,16–18].
Frequent interruptions and multiple simultaneous consultations are likely to impair the quality
of the consultations, but do reflect the reality of the working environment [18]. In all healthcare
facilities, but especially in public hospitals, translation services and feedback mechanisms to enhance
communication are urgently needed [10,16–18]. In addition, lack of continuity of care is a crucial issue
(no personal hospitalization or medical history, or only in the local language), as well as difficulties in
obtaining proper medication during the journey [10,16–18].

It is important that there was recently a shift of attention from the vulnerable victims of the Greek
economic turmoil to the refugees, and this annoyed some members of the local population. In parallel
with support for the refugees, it is essential to provide assistance to Greek citizens, thus developing
a future balance between society’s integration, humanity, and security [34].

3.2. Trends in Healthcare Resource Utilization

Although some refugees refused to receive any care because they wanted to continue their journey
as soon as possible, the majority reported that they received inadequate information about the rules in
the holding centers, as well as on the organization and location of health services [38].

Most of the barriers faced are related to cost, language, and lack of information about
the healthcare system in the host country [32,38]. Cultural barriers to accessing healthcare were
more rarely mentioned. This was predominantly by female participants, who preferred doctors of
the same gender and geographical/cultural background [32,38]. However, in cases of emergencies,
the gender of the doctor was considered less important [32,38].

It is apparent that differences in language are problematic in all settings for both healthcare
professionals and refugees. It is too difficult to overcome this problem, even when interpreters are available.

Refugees also argued that they had difficulties in accessing medical care at busy border crossings and
long-term reception centers [32,38], and the local customs and administrative problems of the healthcare
system hampered accessibility. Furthermore, financial difficulties in making out-of-pocket payments
for health and social care services are reported as an issue among refugees [34]. Additional barriers
were linked to lack of time and continuity of care; this was related to the specific setting in hotspots,
transit centers, and hospitals [32,38]. The bias of these groups toward the operation of public services
may frighten some migrants [34,97,98].

3.3. Expenditure Data across the Health System

Since 2009, the Greek economy was severely harmed by a national debt crisis. The main
causes of this debt crisis were related to continuous government deficits and inaccurate statistics, as
well as to structural problems in the country’s public and private sector [98–100]. The symptoms
of the crisis were expressed through the risk of borrowing funds at very high interest rates, the
possibility of debt default, and threats to the stability of the Eurozone. These symptoms were
faced through a series of lending agreements (Memorandums of Understanding) with the so-called
troika: the International Monetary Fund (IMF), the European Central Bank (ECB), and the European
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Commission (EC) [101]. These agreements, however, included a series of harsh austerity measures,
sudden reforms, deep budget cuts, large tax increases, and numerous privatizations that led to
impoverishment for a large part of the population and loss of income and property [102,103].

Moreover, the country’s gross domestic product (GDP) fell from 236 billion in 2008 to 184 billion
in 2016, a value loss of 22%, while the unemployment rate of the workforce rose from 7.3% on 2008 to
20.1% in 2017 [104]. According to estimates made by Eurostat in 2015, 35.7% of the population was at
risk of poverty or social exclusion [105]. The crisis also negatively affected health expenditure in Greece
and the health status of the population. Total health expenditure in the country fell from €22.49 billion in
2009 to €14.73 billion in 2015, while the mean per capita healthcare expenditure declined from €2024 in
2009 to €1361 in 2015, an overall decrease of almost 33% [106]. The economic recession also negatively
affected the health status of the population in Greece [100,107,108]. Finally, it must be mentioned that,
whilst Greeks theoretically have access to healthcare and treatment in public hospitals, in reality, access
is difficult and lengthy due to a general lack of infrastructure, equipment, and medical and human
resources [16,17]. This is why high out-of-pocket private spending on health is a marked feature of
the Greek healthcare system and continues to rise. In 2015, out-of-pocket payments comprised over
one-third (35%) of total health spending, more than double the EU average (15%) [109].

A further burden put on to the already heavily loaded Greek health system comes from
the thousands of refugees who pass the Greek borders. Even though most of the cost of refugees’
healthcare is incurred by NGOs in order to permit primary healthcare in clinics in urban areas
or in camps and reception centers, it is known that hundreds of refugees are transported to
public hospitals [110]. Most refugees are now living in urban areas for extensive periods of time.
Hence, this model can often lead to duplication of efforts through over-referral of patients by NGOs to
public hospitals, and thus, to an increased burden on the health sector. Nevertheless, there is a lack of
recorded data on the number of refugees who visit Greek hospitals to seek medical treatment [10].

According to the Ministry of Immigration Policy and a report from the Bank of Greece,
the estimated cost of the refugee crisis to public expenditure for 2016 was about 0.3% of the country’s
GDP (i.e., about 600 million euros), and 35.7% of this sum was spent on open reception facilities,
26.3% on research and rescue operations, 20.6% on first reception facilities, 8.1% on transfers, 6.5% on
asylum and relocation, and 2.8% on returns [111]. No exact cost for refugee health expenditure
was made available by the Greek government. A report from the government’s General Secretariat
referred to 42,787 vaccinations of refugee children that took place from May 2016 to January 2017 with
the collaboration of the Ministry of Health and various NGOs. The cost of these vaccinations, however,
was at least partly covered by the NGOs [112].

There is still only limited information on the cost of refugees’ healthcare in other countries.
In comparison to the regularly insured, a study in Germany found that asylum seekers had more
hospital and emergency department admissions that could be avoided through good outpatient care or
prevention, and that their average expenditures were 10% higher. The authors concluded that access
to the healthcare system, especially outpatient and mental healthcare, could improve asylum seekers’
health status and integration, possibly at lower costs [113]. The lesson from past migrations is that
restricting healthcare is economically counterproductive [114].

In conclusion, the economic effects of the recent refugee crisis on healthcare spending in Greece
are not clear. Perhaps, however, someone should take into account the economic impact of refugees
in the countries where they arrive. Importantly, even though in the short term they put extra weight
on a country’s budget, in the medium-to-long term, successful and timely integration of refugees into
the labor market can contribute to greater flexibility, help address demographic challenges, and improve
fiscal sustainability [109]. In this process, integration is the key. Nevertheless, what is clear from previous
research and literature is that the earlier and better the integration, the more likely it is that legally
residing, third-country nationals will make a positive contribution to growth and public finances [115].
However, the short-, medium-, and long-term impacts are bound to differ across countries, not only
because of differences in the size of inflows, but also on whether or not a migrant passes through or stays,
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and on whether or not he is granted protection status or is rejected, together with the individual’s profile,
as well as the host country’s economic structure and capacity to integrate those that will be granted
protection [115].

3.4. The Role of Non-Governmental Organizations

As the broader Greek public healthcare sector cannot adequately handle the massive influx of
refugees, a volunteer movement arose in order to help. This includes various NGOs, other social
groups, and many individuals [116]. International organizations include the United High Commission
for Refugees (UNHCR), the International Committee of the Red Cross (ICRC), the International
Organization of Migration (IOM), and large international NGOs such as MSF, Médecins du Monde
(MDM), and Save the Children, as well as many local ad hoc grassroots organizations, which quickly
deployed staff and services to meet the needs of the refugees [117].

In fact, in most camps, primary healthcare (PHC) is generally ensured by army doctors and
international and Greek NGOs, and these play a critical role in delivering healthcare services in
all sites [17]. Since recently, medical services were provided mainly by a general practitioner and
a nurse. Nursing, which is offered by NGOs and international establishments such as the Red Cross,
provides basic services ranging from primary care to health promotion in the shelter camp [116].
Gynecologists (preferably female), midwives, dentists, psychologists, and psychiatrists were lately
included in the camp clinics [17].

It is, therefore, important to consider the current roles of NGOs, which may have to be extended in
order to provide appropriate healthcare services to migrants, refugees, and asylum-seekers, particularly
when these groups are excluded from the public health system [88].

Access to specialist care or treatment in about half of all cases is offered by NGOs and not by
the NHS [55]. NGOs also have a distinct role to play in emergency preparedness. Serving, negotiating,
debating, monitoring, reporting, lobbying, or supporting NGOs are constantly seeking to achieve
adequate and effective standards of law, policy, and practice [35]. In these terms, NGOs are key players
in advocating adequate protection in the context of healthcare provision. Likewise, medical screening,
and more research and systematic data collection by NGOs are needed to inform policies and to support
the development of strategies for the specific humanitarian challenges posed by the recent refugee waves
reaching Greece [55]. On the other hand, the existence of NGOs perpetuates the government’s reliance
on them, and this is a matter of great concern. The NHS should be able to integrate asylum seekers
and refugees.

4. Impact of the Refugee Crisis on the Well-Being of Rescue Workers

“Rescue workers” or “rescuers” are defined as the professionals or volunteers who engage in stressful
activities targeted at providing assistance to people in emergency circumstances [118]. It is totally clear
that the refugee crisis had a negative impact on rescue workers’ mental health. As with disaster victims
and refugees, rescue and caregiving personnel may be at high risk of psychological impairment and
PTSD, especially without adequate training or psychological support [118]. Many significant factors
were identified as predictors for PTSD, perceived burnout, and well-being, including the family status
(higher in single, divorced personnel) and increasing age, as well as the duration of demanding situations,
such as gathering dead bodies. Female rescue workers were at significantly greater risk of PTSD [118].

PTSD is further accompanied by exhausting working conditions and lack of continuous
psychological support. In other words, PTSD is positively correlated with burnout and inversely
correlated with well-being.

Pre-departure psycho-educational training, as well as periodically organized psychological
support sessions, might be essential for the prevention and mitigation of psychiatric morbidity in
caregivers in refugee hotspots [119–121].
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5. Conclusions

Greece is spoken of not only as a space of settlement and transit for refugees and immigrants, but also
as a space for work and retirement. However, the refugee crisis had a major impact on the Greek NHS.

The recent steep influx of forcibly displaced people settling in Greece raised critical issues concerned
with health policy. The health system must be ready to provide an effective response to the many
challenges, especially in the prevention and control of the transmission of communicable diseases,
and the treatment of acute infectious diseases by achieving effective health screening and vaccination
coverage [95,122]. The results of medical screening can help identify health risk factors and epidemiological
characteristics, and they should subsequently lead to more effective prevention and provision of
healthcare services, and to guiding policy and interventions by authorities dealing with the specific
needs. Therefore, it is important to establish a simple but accurate disease surveillance system [98].

Furthermore, the government should develop a strong NHS which can cater for the needs of
populations facing distinct challenges, by empowering the NHS. The NHS in Greece must deal with
traumatic experiences, and cultural and linguistic differences, as well as gaining trust, which requires
more than basic care. Protection of fundamental human rights and refugee laws is urgently needed;
this must offer a comprehensive approach combining a humanitarian and political response [123,124].
Furthermore, priorities include the provision of care for mental comorbidities via psychosocial
training for healthcare providers, while people should be helped to retain their sympathetic approach
to refugees.

Child-focused research could shed light on the multidimensional factors that contribute to
children’s mental illness [123,124]. Social intervention strategies to fight sexual exploitation of
adolescents and children constitute a major social intervention. The prevalence of psychopathology is
high, and it is certainly preferable to treat these not only on clinical and humanitarian grounds, but
also on cost-effectiveness grounds [123,124].

Effective approaches are recommended to encourage young unaccompanied minors to speak
about their difficulties and to support them [22]. In these terms, a collective narrative methodology
called the “Tree of Life”, originally developed by Ncube-Mlilo and Denborough, constitutes
a culture-dependent eight-hour workshop as a paradigm to promote children’s mental health [22].

The National and Kapodistrian University of Athens is developing the actions needed and the
approach to meet the healthcare problems. This involves the participation of more than 100 doctors and
scientific bodies in order to offer immediate and coordinated volunteer actions, including administrative
support, healthcare services, and supplies [75]. More recently, Lionis et al. reported methods used for
enhancing PHC for refugees in the context of a structured European project [49]. This work plan includes
the assessment of the health needs of all the people reaching Europe, and it is anticipated to promote the
working conditions and satisfaction of healthcare workers, as well as the interaction and collaboration
between refugees, healthcare workers, and host communities [49].

As reception and holding centers are overcrowded, it is essential to have guidelines and
instruments for accurate initial assessment (screening triage) and to provide transport to definitive
care for refugees and other migrants [10,34,98]. For specialized human-centered, gender-specific care,
it is essential to incorporate female healthcare providers and interpreters into medical teams [10,34,98].
To strengthen the referral mechanisms, NGOs and Greek health authorities should communicate
strategically, in order to facilitate the transition of health service delivery to the Greek healthcare
system [10,34,98]. Moreover, well-organized medical care adapted to the complex needs of
populations should be flexible and cost-effective, and should protect local health structures from
being overwhelmed at entry locations. Such an approach is essential for protecting social coherence by
minimizing the impact on local public infrastructures [10,34,98].

On the other hand, Greek healthcare faces many severe challenges. The ability to deliver efficient
management, adequate finances, and human resources is a pre-requisite. Greece is still bearing the
brunt of the economic crisis. The economic downturn led to significant shortages in crucial equipment
and unmet health needs due to economic limitations, which affected both locals and refugees. For this
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reason, wealthy nations should also push for measures to help the economically distressed countries
of southern Europe to cope with the refugees that people in the north are not willing to accept.
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Abstract: We investigated whether immigrants from Southeast Europe (SE) and Swiss patients have
different reasons for visiting the emergency department (ED). Our retrospective data analysis for
the years 2013–2017 describes the pattern of ED consultations for immigrants from SE living in
Switzerland (Canton Bern), in comparison with Swiss nationals, with a focus on type of referral and
reason for admission. A total of 153,320 Swiss citizens and 12,852 immigrants from SE were included
in the study. The mean age was 51.30 (SD = 21.13) years for the Swiss patients and 39.70 (SD = 15.87)
years for the SE patients. For some countries of origin (Albania, Bosnia and Herzegovina, and Turkey),
there were highly statistically significant differences in sex distribution, with a predominance of males.
SE immigrants had a greater proportion of patients in the lower triage level (level 3: SE: 67.3% vs.
Swiss: 56.0%) and a greater proportion of patients in the high triage level than the Swiss population
(level 1: SE: 3.4% vs. Swiss: 8.8%). SE patients of working age (16–65 years) were six times more
often admitted by ambulance than older (≥65 years) SE patients, whereas this ratio was similar in the
Swiss population. In both groups, the fast track service was primarily used for patients of working
age (<65) and more than three times more often in the SE than the Swiss group (SE: 39.1%, Swiss:
12.6%). We identified some indications for access to primary care in emergency departments for
immigrants and highlighted the need for attention to the role of organizational characteristics of
primary health care in Switzerland. We highlighted the need for professional support to improve
the quality of healthcare for immigrants. In the future, we will need more primary care services and
general practitioners with a migrant background.

Keywords: Southeast Europe; immigrant; healthcare

1. Introduction

Switzerland is among the countries in Europe with the highest percentage of foreigners in
its permanent population [1]. According to the information of the Swiss Federal Statistical Office
(OFS) for the end of 2017, the Swiss population of 8,482,200 citizens included a high proportion of
immigrants (2,108,001; 24.8%) [2]. The most common European country of origin was Italy (19.0%),
followed by Serbia, Montenegro, and Kosovo (each 13.0%), Portugal (11.0%), and Germany (10.0%).
Current immigration policy in Switzerland favors qualified workers from the European Union (EU)
and particularly from Southeast Europe (SE) [3]. Most migrants from SE come from Kosovo (5.3%;
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n = 112,233), Turkey (3.2%: n = 67,460), Macedonia (3.1%; n = 65,893), and Serbia (3.0%; n = 63,493)
(Table 1).

Table 1. Number of Southeast Europe citizens (SE) in Switzerland and in Canton Bern and their
percentage in comparison to the total number of immigrants [2].

Country Switzerland % Canton Bern %

Total number of immigrants 2,108,001 159,617
Albania 1824 0.1 176 0.1

Bosnia and Herzegovina 30,282 1.4 1919 1.2
Bulgaria 9869 0.5 1145 0.7
Croatia 29,081 1.4 2419 1.5
Greece 13,684 0.7 616 0.4

Hungary 23,313 1.1 1846 1.2
Kosovo 112,233 5.3 8674 5.4

Macedonia 65,893 3.1 6378 4.0
Moldova 611 0.0 51 0.0

Montenegro 2517 0.1 0 0.0
Romania 18,092 0.9 1633 1.0

Serbia 63,493 3.0 4071 2.6
Slovenia 6753 0.3 408 0.3
Turkey 67,460 3.2 5392 3.4

Migration health is a specialized field of health sciences and focuses on the well-being of migrants.
Migrants in a state of well-being are more receptive to education and employment [4]. They are
not perceived to be a health threat to host societies, are less exposed to discrimination and are
more likely to be accepted as equal citizens [4]. In various recent conventions and declarations
(UN, WHO, EU), countries (including Switzerland) are called upon to work towards equality of
opportunity in health. In order to improve the health status of the migrant population in Switzerland,
the Confederation launched the “Migration and Public Health Strategy, 2008–2013”, under the auspices
of the FOPH. Various federal offices and federal agencies, as well as other organizations (Committee
on the Elimination of Racial Discrimination, World Health Organization), have been involved in
implementing the following strategy: “Everyone living in Switzerland shall be given a fair opportunity
to develop their health potential. No-one will be disadvantaged by avoidable discrimination” [5].

In research on migration and health, questions about the health status and health-related behavior
of the migrant population—and their causes and effects—are studied. However, there are gaps in
current knowledge in this research area. A few publications have explored differences between
immigrants and nationals [6–11], socioeconomic status [6], or general well-being and health of short-
and long-term immigrants [7,12–14]. Some studies have found that immigrants attend EDs more
often than host populations—but these findings have not been consistent [15,16]. Several studies have
analyzed the health of immigrant patients in Switzerland and have reported specific health-related
problems [6,8,9,17–20].

The first part of this study was aimed at describing the characteristics of SE immigrant patients
admitted to our ED, in comparison to Swiss patients. The second part compared types of referral,
reasons for admission, and triage of Swiss and SE patients.

2. Material and Methods

2.1. Setting

This study covers the city and canton of Bern, in central Switzerland. The study site is a
level 1 interdisciplinary university ED, caring for more than 2 million people and treating about
42,000 patients (2017) of all social classes and insurance groups per year.
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2.2. Study Design

This is a retrospective cohort study based on the demographic and health data of the patients
admitted to the ED in Bern University Hospital from 1 January 2013 to 31 December 2017. Patients
younger than 16 years are generally treated in the pediatric clinic and were therefore not included in
this study.

2.3. Data Collection and Extraction

All data were extracted from the routine records of the digital data base system E.care (E.care
BVBA, ED 2.1.3.0, Turnhout, Belgium). All patients were grouped according to nationality. Patients
were classified into two groups: immigrants from SE without Swiss citizenship and Swiss citizens.
Patients with other nationalities were excluded from this study. In these studies, we could not
differentiate between native Swiss citizens and naturalized foreigners.

In accordance with the classification of SE by the European Travel Commission and the Danube-Sava
definition [21,22], the SE immigrant group included all patients from: Albania, Bosnia and Herzegovina,
Bulgaria, Croatia, Greece, Hungary, Kosovo, Macedonia, Moldova, Montenegro, Romania, Serbia,
Slovenia, and Turkey. Although it is largely in Asia, we included Turkey in this study under SE. Relations
between the European Union (EU) and Turkey were established in 1959 and Turkey is one of the EU’s
main partners in the southeast, and since 1987 Turkey has been an applicant to accede to EU.

Furthermore, demographic data (age, gender) and clinical data, including admission data, triage,
reason for admission, and type of referral, were extracted from the ED’s electronic database for patients.

The patients were classified into the following age classes: 16–25, 25–35, 35–45, 45–55, 55–65,
65–75, 75–85, 85–95, 95–105; genders (male, female); triage (1, 2, 3, 4, 5); type of referral (ambulance,
air rescue, general practitioner, external hospital, walk-in, repatriation, military, police, and internal
referral); and reason for admission (surgery, internal medicine, fast track, psychiatry). Fast track
services are designed for patients seeking primary care services for less serious illnesses and injuries.

Patients in our ED are routinely triaged using an abbreviated version of the Manchester Triage
System [23]. This triage system classifies the urgency of treatment for patients presenting to an ED in
five levels: 1: acute life threating problem (immediate treatment required), 2: high urgency, 3: urgency,
4: less urgency, 5: no urgency. When a new patient presents to the ED, a specially trained nurse assigns
the patient’s reported complaints according to a defined algorithm and then determines the treatment
priority with the aid of fixed rules that take into account the vital signs.

2.4. Definitions

In this study, ‘immigrant’ is defined as any foreign person according to the Swiss law on
citizenship. A first-generation immigrant is someone who has moved to Switzerland after being
born elsewhere. A second-generation immigrant is someone born to first-generation immigrants.
Swiss citizenship is the status of being a citizen of Switzerland and can be obtained by birth or
naturalization. People who are not born or naturalized in Switzerland were classified by their country
of origin. The citizenship status is routinely assessed by our hospital administration system.

2.5. Ethical Considerations

This descriptive retrospective study was approved by the cantonal (district) ethics committee in
Berne, (No. 2018-00198). No individual informed consent was obtained. The analysis was carried out
with anonymized data.

2.6. Statistical Analysis

All data were presented as frequencies and percentages. The data were summarized using
descriptive statistics. Data analysis was performed using Stata 13.1 (StataCorp, The College Station,
TX, USA). Differences between patient groups were tested using the chi-square test.
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3. Results

3.1. Demographic Distribution

A total of 12,852 immigrants from SE were admitted to the ED during the five-year study
period. Over the same period, 153,320 Swiss citizens used our ED services (Table 2). Patients of
other nationalities were excluded from this study (42,972). Some consultations were excluded from the
analysis because key demographic information (nationality) was omitted in the patient information
system (n = 931) or the patients were younger than 16 years old (SE immigrant patients: n = 96, Swiss:
n = 1869). Thus, the total number of consultations included in the analysis was 166,172 (Figure 1).

Total reviewed records
(n = 212,040)

Missing information about
nationality-

excluding criteria (n = 931)

Patients with other nationality than 
Switzerland and Southeast 
countries - excluding criteria  
(n = 42,792)

Southeast Europe patients
(n = 12,948)

Southeast Europe patients under 16 yr.—
excluding criteria (n = 96)

Swiss patients
(n = 155,189)

Swiss patients under 16 yr.—
excluding criteria (n = 931)

Southeast Europe patients
(n = 12,852)

Swiss patients
(n = 153,320)

Figure 1. Flow chart of medical record selection.

Table 2. Comparison of the gender distribution in the Swiss and Southeast Europe groups and in the
individual SE group countries.

Country of Origin
Male Female Total

n % n % n %

Switzerland 85,195 55.6 68,125 44.4 153,320 100

Southeast Europe 6928 53.9 5924 46.1 12,852 100
Albania 672 61.9 414 38.1 1086 8.5

Bosnia and Herzegovina 455 59.4 311 40.6 766 6.0
Bulgaria 123 40.6 180 59.4 303 2.4
Croatia 379 51.8 353 48.2 732 5.7
Greece 115 58.7 81 41.3 196 1.5

Hungary 144 43 191 57.0 335 2.6
Kosovo 1011 49.7 1022 50.3 2033 15.8

Macedonia 1083 52.1 995 47.9 2078 16.2
Moldova 14 70.0 6 30.0 20 0.2

Montenegro 23 50.0 23 50.0 46 0.4
Romania 230 49.9 231 50.1 461 3.6

Serbia 959 52.7 861 47.3 1820 14.2
Slovenia 57 53.8 49 46.2 106 0.8
Turkey 1663 57.9 1207 42.1 2870 22.3
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An increase in the annual number of patients was recorded in both analyzed groups over the
study period: Swiss n = 33,074 and SE n = 3021 in 2017 compared to 27,218 (Swiss) and 2208 (SE) in
2013 (Figure 2). The largest group of SE patients were from Turkey (n = 2870, 22.3%), followed by
Macedonia (n = 2078, 16.2%), and Kosovo (n = 2233, 15.8%) (Table 2).
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Figure 2. Percentage annual distribution of patients between 2013 and 2017 (SE: Southeast Europe;
CH: Switzerland).

3.2. Gender Distribution

More than half of the Swiss patients were men (55.6%) and 44.4% were women. Similarly, 53.9% of
the SE patients were men and 46.1% women. For most SE countries, most patients were male (max.
Moldava: 70.0%). However, patients from some countries included many women (Bulgaria: 59.4%,
Hungary 57.0%) (Table 2). There were highly significant differences (p < 0.0001) from the Swiss
population in patients from Albania, Bosnia and Herzegovina, and Turkey and significant differences
(p < 0.05) in patients from Bulgaria, Greece, Hungary, and Serbia.

3.3. Age Distribution

The mean age of the Swiss population was 51.30 (SD = 21.13), in comparison with
39.70 (SD = 15.87) in the SE population (p < 0.0001). Figure 3 highlights the age data of the cohort of
ED patients studied. Between 2013 and 2017, 30.1% of the Swiss patients were older than 66 years,
compared to 6.8% of the SE population (6.8%). Young adults of working age (16–65) were more common
in the SE group (93.2% vs. 69.9% in the Swiss group). Very old patients (≥85) were represented only in
the Swiss population (4.3%, n = 6655, including 26 centenarians, in contrast to only 29 patients (0.2%)
in the SE group, including only six patients older than 90).
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Figure 3. Comparison of the age distribution between Swiss and Southeast Europe patients.

3.4. Triage

The SE immigrant group exhibited different levels of triage, with a higher proportion in the
lower triage level 3 (level 3: 67.3% vs. 56.0% in the Swiss group). Correspondingly, there were more
patients in the high triage level in the Swiss group (level 1: Swiss: 8.8%, SE: 3.4%; level 2: Swiss 24.6%,
SE: 17.6%) (Figure 4). There was a significant association between the triage level and immigration
from SE (p < 0.0001). The mean triage level in patients from SE was 2.84 (95% CI: 2.82–2.85), but from
Switzerland 2.61 (95% CI: 2.60–2.61) (p < 0.001).

Following the ED consultation, 65.5% of Swiss patients were treated as outpatients and 34.5% were
hospitalized. SE immigrant patients were hospitalized less often (21.0%). There was a general trend
that higher triage levels (1, 2) were associated with higher hospitalization rates (Swiss population:
48.9% vs. SE: 38.0%).

Figure 4. Comparison of triage distribution between Swiss and Southeast Europe immigrant groups.
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3.5. Type of Referral

The main difference in the type of referral was observed in the self-referral group, which was
more frequent with the SE immigrants (59.9%) than in the Swiss patient population (41.2%) (Figure 5).
In contrast, referral by ambulance was more frequent in the Swiss patients than in the SE group
(16.2% vs. 7.7%). SE patients of working age (16–65 years) were six times more often admitted by
ambulance than were old (≥66) SE patients (86.8% vs. 13.2%), whereas in the Swiss population this
ratio was similar. Swiss patients were transferred twice more often from an external hospital or an
external doctor than SE patients (external hospital, Swiss 7.0% vs. SE 3.6%; external doctor Swiss
7.0% vs. SE 3.0%).

 

Figure 5. Comparison of type of referral between Swiss and Southeast Europe immigrant populations.

3.6. Reason for Admission

A highly significant association was found between ‘reason for admission’ and immigration from
SE (p < 0.001). About 55.0% of Swiss patients (55.3%, n = 84,717) presented with internal medical
complaints, 29.5% (n = 45,284) with surgical complaints, and 4.5% with psychiatric complaints. Almost
10.0% of Swiss patients (9.9%, n = 15,127) used a medical service in the fast track section of ED.
These values differed significantly in the SE immigrant group: medical: 48.2% (n = 6326), surgery:
26.4% (n = 3388), psychiatry: 4.4% (n = 559), and fast track: 18.9% (n = 2423) (Figure 6).

In both groups, admission for internal medicine and surgical complaints increased steadily by
about 3.0% during the five-year period. Within the same period, the total number of admitted patients
increased from 38,027 in 2013 to 46,059 in 2017.

In the Swiss population, admission for internal medical and psychiatric complaints were
predominant in Swiss patients between 16 and 65 years (working age population). In both
study populations, the fast track service was used primarily by patients of 65 years and younger,

271



IJERPH 2018, 15, 1857

corresponding to 12.6% of the Swiss population and 39.1% of SE immigrants. In patients aged >65,
the use fast track was as follows: Swiss: 3.5% and SE immigrants 8.1%.

Figure 6. Reason for admission between 2013–2107 (SE: Southeast Europe; CH: Switzerland).

4. Discussion

4.1. Population of SE Immigrant Background in Switzerland

SE is a relatively new geopolitical denotation for the Balkan states, a region frequently regarded
by Western countries as a heterogeneous set of countries with their own cultural specific features,
dynamics, and an interconnected and complex modern history. There are many overlapping and
conflicting definitions as to where exactly SE begins or ends or how it relates to other regions of the
continent. The countries that form this part of Europe are Albania, Bosnia and Herzegovina, Bulgaria,
Croatia, Kosovo, Macedonia, Moldova, Montenegro, Romania, Serbia, Slovenia, and—to some
extent—Greece, Hungary, and Turkey [21].

After the Second World War, many refugees from countries involved in wars, including people
from SE, found asylum in Switzerland. On the other hand, throughout the 20th century, immigration
to Switzerland was organized around the needs of the domestic labor market and counteracted the
shortage of (mostly unskilled) labor by hiring foreign workers.

For example, an anti-Communist revolt in Hungary started in 1956. Hundreds of thousands of
people left the country, with around 14,000 seeking safety in Switzerland. The refugees were initially
accommodated in army barracks, public buildings, hotels, and guesthouses. Over the following
months, they were dispersed over all the Swiss cantons. Roughly 23,313 Hungarian citizens are now
resident in Switzerland (2017) [2]. Most of these are former Hungarian refugees who chose to return
to their country of origin after reaching retirement age in Switzerland. In comparison, Greece and
Switzerland have a long relationship. During the rule of the military junta in Greece (1967–1974),
many members of the opposition found protection in Switzerland. About 13,000 Greeks now live
in Switzerland (2017); in 2010, there were 6808 [2]. Greeks who live permanently in Switzerland
work in a variety of professions, such as medicine, banks, universities, organizations in the EU and
the UN, where they excel and hold prominent and senior positions. The most numerous group of
Southeast European immigrants (about 300,000 in 2017) arrived from the former Yugoslavia to live in
Switzerland [2]. About half of these are Albanians (mostly Kosovar Albanians and to a lesser extent
Albanians from Macedonia); the other half is made up of South Slavic groups (Serbs and Bosnians) and
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lower numbers of Croats, Macedonians, and Slovenes. Large numbers of workers obtained long-term
permits between 1985 and 1998 and the subsequent inflow of family members generated the largest
increase in the Yugoslav population in Switzerland.

Since immigration of skilled workers was initially promoted in the 1990s, and—as a result of the
bilateral agreements with the EU—the proportion of well-educated and higher earning migrants has
been increasing. At the same time, there are still high rates of immigration in industries with low levels
of qualification (agriculture). Male and female foreign workers are very strongly represented in the
construction sector and the hotel and restaurant industry, as well as in the healthcare sector. Foreign
women are found in the sex industry and still often work illegally as domestics. Differences between
Swiss citizens and SE immigrants are reflected in income. On average, the worst paid individuals
in Switzerland are workers originating from the former Yugoslavia. The difference results from the
individual level of education. Half of these immigrant workers from the Balkans did not receive any
further training after completing obligatory school education. Unfortunately, that is also reflected in
their quality of life and social status. Thirty percent of immigrants from the Balkans, Turkey, Romania,
and Bulgaria are affected by poverty, whereas just under 20% from SE and only 7% from northern and
western Europe are in poverty [5].

Many of the immigrants who arrived some time ago have stayed in Switzerland with their
families, and these children born in Switzerland belong are now second-generation immigrants. On the
one hand, there is an accumulation of risks and problems relating to the health; on the other hand,
the second generation lives almost identically to the native population, with much better education
and health conditions.

Immigrants may be very heterogeneous in some host countries and that the conventional
Western conception of immigrants as vulnerable individuals characterized by low socio-economic
status—working in unhealthy jobs, having poor health literacy and poor access to health services—
may not necessarily be generalized [24]. Established theoretical explanations on migration and health
can account for such differences: social and cultural patterns from the country of origin shape physical
activity, body images, dietary intake, and food preferences [25,26]. Volhen and Rüesch reported that in
the Switzlerland poor health and activities of daily living impairments were consistently associated
with low socioeconomic status, low sense of mastery and little social support. Immigrant-specific
preventive and health promotion initiatives should therefore target these immigrant groups [24].

As a result of their poorer overall socio-economic status compared with the native Swiss
population, the migrant population has twice the rate of poverty (21.4%) and is also over-represented
in the group of the working poor. A low level of education, unfavorable working conditions,
or unemployment expose female foreigners to a particularly high risk of poverty. However, there are
enormous differences in the poverty statistics depending on the country of origin. For instance, 30% of
immigrants from the western Balkans—from Turkey, Romania, and Bulgaria—are affected by poverty,
whereas just under 20% from southern Europe and only 7% from northern and western Europe are in
poverty. It is hardly surprising that foreigners resident in Switzerland claim state benefits far more
often than native Swiss men and women [5].

4.2. Health Care of SE Immigrants

In Switzerland, the foreign population is relatively young: for every 100 foreigners of working
age (aged 20–65) there are only 11 aged 66 and over (compared with 36 among the Swiss) [27]. In our
study, the mean age of SE immigrant patients was 39.7 (SD = 15.87) years, in contrast to the value for
the Swiss group: 51.3 (SD = 21.13) years. The migrant groups from Turkey and former Yugoslavia
contain a particularly high proportion of young people. Between 2013 and 2017, 1371 people from
the 14 SE countries were awarded Swiss citizenship, mostly young people between 16–45 years
(1207 applications) [2]. In the same time period, 1812 people decided for re-emigration. Some authors
reported that people using the ED as their primary source of health care were significantly younger,
which corresponds to our results [28]. Older patients more often favor the general practitioner for
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referral to the ED, rather than using the outpatient clinic [29]. This is consistent with our finding that
younger patients of occupational age tend to visit the fast track.

Our data indicate that immigrants from SE to Switzerland—including both first- and
second-generation immigrants—use the walk-in emergency services more often than Swiss patients.
They tended to use the fast track (primary care) services in our emergency clinic, whereas the
proportion of SE immigrants at the trauma clinic (internal medicine, surgery) was similar to
the group’s representation in the Swiss patient population. Between 2013 and 2017, the annual
number of psychiatric emergencies among immigrants has tended to increase (by 70.0% in the
five-year period). In the same period, the number of psychiatric cases in the native population
increased by 17.8%. Similar findings have been seen in other studies on psychiatric problems
among immigrants in ED [9,30]. As a comparison, other Swiss studies have found increasing
numbers of psychiatric patients in ED (from 60 to 315 per year between 2007 and 2012) and the
most common reasons for psychiatric presentation to ED were psychosis (20.3%), social problems
(18.2%), auto-aggression (16.4%), and depression (16.2%) [9]. Cultural factors can play an important
role in the psychological response to stress. The process of integration is certainly associated with
stress and higher vulnerability for mental health problems [31,32]. Risk factors for mental health in
the migration group are associated with living condition in the country of origin, duration of the
migration, living condition in the country of immigration, sometimes with feelings of intolerance,
the legal or social frameworks, and communications problems. Low social status (low incomes) are
often associated with health-related behaviors like drinking and smoking and these may put physical
and mental health at risk [31].

Previous publications on healthcare and migrants in Europe and Switzerland showed that
migrants tend to have more contacts with general practitioners than the original population does [33,34].
In the present study, SE migrants more often carried out walk-in medical visits in ED than did the Swiss
population. Walk-in SE patients more often use services in the fast track division (22.8% versus 15.8% in
the Swiss population). Fast track services are designed for patients seeking primary care services
(often without a general practitioner) for less serious illnesses and injuries. International studies have
suggested that immigrants use emergency services more for non-urgent health care problems than do
native populations [16,35,36]. A Norwegian study reported that a frequent reason for not contacting a
general practitioner before the emergency department was because it was difficult to access him. In this
study, 21% of the native Norwegians and 4% of the immigrants stated they had a general practitioner
in another district and 33% of immigrants did not have their own general practitioner. In the same
study, a high percentage of immigrants from Turkey (41.0%) and Africa (41.0%) had a problem in
contacting any general practitioner [35]. Immigrant patients have frequently different reasons for
underutilizing health services or the local health system, including poor education and lack of language
skills. These impediments may lead to the wrong access to health care, so that immigrants may utilize
ED services for non-urgent cases that can be treated in primary care settings [15]. This is consistent
with our finding that the distribution of triage depends on the study population. During the analyzed
period, immigrants were more likely to be frequent fast track users compared with Swiss population,
although there were differences between immigrant groups. Older immigrants used fast track less
often, whereas immigrants in the worked age were over-represented among frequent attenders.

The foreign population is on average younger than the Swiss population. Switzerland’s
population continues to age. 18.1% of the population is over 64, while there are 29 people over
64 for every 100 working-age people—those between the ages of 20 and 64 [34]. Taken as a whole,
this may help to explain why most immigrants >65 years used their general practitioners less than
younger immigrants and Swiss patients. As explained above, our study identifies the oldest immigrants
as small group of patients in ED compared with numerous younger immigrants and Swiss patients.
Although this could be partially explained by remigration to the country of origin after retirement.
Our results are in contrast with other studies, where older immigrants used more health services than
natives [35]. Thus, this group should be further studied, as a group with more access barriers to ED.
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This group will probably increase in the future as second and subsequent generations of SE immigrants
adapt to living conditions in Switzerland and are not motivated to return to their country of origin.

4.3. Limitations

Our study has some limitations. We decided to include all generation SE immigrants as one
group in our study. As a result, we might have missed important differences between the first and
second generations, who are generally better integrated and have a more similar lifestyle to the native
population than did their parents. According information from the Federal Statistical Office FSO
Section Population in District Bern for 2012–2016, ca. 96% of SE immigrants were first generation and
only 7% second generation.

We only included data from an ED in central Switzerland, where the annual number of patients,
including SE immigrants, is higher than in other emergency centers in private hospitals in Bern, or in
the rest of the country. This might influence the choice of ED in case of an emergency. Other nationalities
(except SE and Swiss) are excluded from the study, because Switzerland has a high percentage of
immigrants and our goal was to characterize a SE patient population.

We restricted our analysis to adult patients. Thus, children (<16 years) were not included in the
analysis. Furthermore, women with pregnancy- and delivery-related complications were not included
in this study, as they were admitted directly to the Department of Obstetrics and Gynecology.

5. Conclusions

Between 2013 and 2007, SE immigrants used ED services differently than did Swiss citizens,
depending on their nation of origin. Immigrants more often use the ED for low urgency complaints and
this may suggest that barriers to primary healthcare may be driving the greater use of these services.

In Bern, immigrant subgroups use emergency services differently. Increased use was seen mostly
at the fast track clinic, whereas the proportion of immigrants at the trauma and internal medicine
was similar to the Swiss population. Immigrants of working age from SE used the fast track in the
emergency department more frequently than the Swiss did. These different patterns of health-seeking
behavior are important when planning and designing emergency and primary health care services for
immigrants in large cities such as Bern.

We identified some differences in access to primary care in an emergency department for
immigrants and emphasized the need for attention to the role of organizational characteristics of
primary health care in the Switzerland. We highlighted the need for professional support to improve
the quality of healthcare for immigrants. In the future, more primary care services and general
practitioners with a migrant background must be provided.

Swiss primary health care needs to evolve to address the challenges of migrant populations.
We hope that our results provide indications for practices and health systems interested in improving
health care delivery for this vulnerable population. As numerous migrants with low income move to
smaller cities, the primary health system must find ways to implement interpretation services, support
comprehensive care and continuity of care, provide guidelines, and develop training for practitioners.
On the other hand, in the future access to preventive care will be particularly important for immigrant
patients, as this is a determinant of the future risk of chronic disease, which in turn may lead to
socioeconomic disadvantage.
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Abstract: Migrants from hepatitis B virus (HBV) endemic countries to the European Union/European
Economic Area (EU/EEA) comprise 5.1% of the total EU/EEA population but account for 25% of
total chronic Hepatitis B (CHB) infection. Migrants from high HBV prevalence regions are at the
highest risk for CHB morbidity. These migrants are at risk of late detection of CHB complications;
mortality and onwards transmission. The aim of this systematic review is to evaluate the effectiveness
and cost-effectiveness of CHB screening and vaccination programs among migrants to the EU/EEA.
We found no RCTs or direct evidence evaluating the effectiveness of CHB screening on morbidity and
mortality of migrants. We therefore used a systematic evidence chain approach to identify studies
relevant to screening and prevention programs; testing, treatment, and vaccination. We identified
four systematic reviews and five additional studies and guidelines that reported on screening
and vaccination effectiveness. Studies reported that vaccination programs were highly effective
at reducing the prevalence of CHB in children (RR 0.07 95% CI 0.04 to 0.13) following vaccination.
Two meta-analyses of therapy for chronic HBV infection found improvement in clinical outcomes
and intermediate markers of disease. We identified nine studies examining the cost-effectiveness of
screening for CHB: a strategy of screening and treating CHB compared to no screening. The median
acceptance of HB screening was 87.4% (range 32.3–100%). Multiple studies highlighted barriers to
and the absence of effective strategies to ensure linkage of treatment and care for migrants with CHB.
In conclusion, screening of high-risk children and adults and vaccination of susceptible children,

IJERPH 2018, 15, 1898; doi:10.3390/ijerph15091898 www.mdpi.com/journal/ijerph278
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combined with treatment of CHB infection in migrants, are promising and cost-effective interventions,
but linkage to treatment requires more attention.

Keywords: HBV; CHB; screening; vaccination; refugees; migrants

1. Introduction

Hepatitis B Virus (HBV) infection can cause acute and chronic hepatitis and lead to life threatening
liver complications including cirrhosis and hepatocellular carcinoma (HCC) [1]. Infection with chronic
hepatitis B (CHB) is typically asymptomatic until health complications develop. However, individuals
with CHB, including asymptomatic cases, can spread the virus through sexual contact, blood-blood
contact, and mother to child transmission [1]. Six percent of the world’s population, approximately
248 million people, are infected with CHB [2]. The global distribution of HBV is highly variable and
regions are characterized by the prevalence of Hepatitis B surface Antigen (HBsAg) as low (<2%),
or endemic (≥2%) [2]. In the European Union/European Economic Area (EU/EEA) an estimated
4–7.5 million people are chronically infected with HBV, with an overall prevalence of 1.12% [3,4].
The majority of countries in the EU/EEA have a low prevalence of HBV infection, although in 2013
five countries had a prevalence >2% [3]. However, CHB infection remains a leading cause of chronic
liver disease and liver cancer in the EU/EEA, and results in significant economic burden and lost
productivity [5,6].

Migrants to the EU/EEA originating from endemic countries suffer a disproportionate burden of
CHB, constituting 5.1% of the population but comprising an estimated 25% (range 14–47%) of total CHB
cases [3]. Antenatal screening programs in the EU/EEA report that migrant women account for 1.0%
to 15.4% of diagnoses of CHB, on average, six times higher than in the general female population [7].
The risk of CHB infection varies amongst different migrant groups. A systematic review of migrants
throughout the world found higher prevalence of CHB in refugees, asylum seekers and migrants
originating from HBV endemic countries [8].

As the majority of cases of CHB are asymptomatic, screening is important to identify individuals
at risk of progression to complications and who are at risk of transmitting the virus. In addition,
screening can identify individuals who are susceptible to infection and would benefit from vaccination.
An effective HB vaccine has been available for nearly four decades and has reduced the incidence
of new infections in the EU/EEA and globally [1,6,9,10]. Universal childhood vaccination against
HB is recommended in 27/31 EU/EEA countries, and all countries recommend vaccination for
children in high-risk groups, including migrants [11]. However, identification of migrants susceptible
to HB infection and delivery of vaccination can be complicated. Internationally, several strategies
for vaccination programs exist including universal childhood vaccination, targeted vaccination of
individuals found to be susceptible to HB, and ring vaccination strategies that prevent the spread
of disease by vaccinating close contacts of known HBV cases [1,12]. Individuals infected during
childhood are at higher risk of developing CHB infection and complications than individually infected
later in life [1,13]. Consequently, prevention of childhood HB infection in migrant communities is a
public health priority.

The World Health Organization (WHO) has set the goal of eliminating CHB as a major public
health threat by 2030 with targets to reduce the incidence of chronic infection by 90% and mortality
by 65% [14]. National programs should include migrants from endemic countries as an important
component of this global strategy. Screening programs for CHB vary by country; at present the majority
of EU/EEA countries do not recommend screening for CHB in migrants [15]. Detecting CHB infections
in migrants from endemic countries and subsequent management including treatment and behavioral
change counselling is likely to decrease the burden of disease in the EU/EEA. In this systematic review,
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we aim to evaluate the effectiveness, costs (resource requirements), and cost-effectiveness of CHB
screening and vaccination programs for migrants to the EU/EEA.

2. Materials and Methods

The Campbell and Cochrane Collaboration Equity Methods Group and review team including
clinicians, public health experts, and researchers from across the EU/EEA used the Grading of
Recommendations Assessment, Development and Evaluation (GRADE) approach to conduct evidence
reviews. Additional details of the methods can be found in registered systematic review protocol
published in BMJ Open [16].

HBV was selected as a key infectious disease by the review team. The review group followed the
PRISMA reporting guidelines [17] for the reporting of this systematic review. In summary, the review
team developed key research questions (PICO: Population, Intervention, Comparison, Outcome) and
a logic model showing an evidence chain to identify key concepts, to consider the potential role of
indirect evidence related to populations and interventions and to support the formulation of search
strategies [16].

The review teams aimed to answer the following overarching questions:

• Is screening for HBV infection (and subsequent management) associated with decreased morbidity
and mortality in migrant populations?

• What is the effectiveness of HBV vaccination programs in migrant populations?
• What is the cost-effectiveness of screening and vaccination programs for HBV?

We used a combination of key terms including “hepatitis B”, “prevalence”, “screening”, “cost”,
“efficacy”, and “harms”. See Appendix A for the complete list of search terms. Evidence specific to
migrants and the EU/EEA was prioritized, but evidence was considered regardless of the population.
In particularly whenever possible, we sought to include studies examining marginalized communities,
or those with limited health care access, which may be more comparable to migrants than the
general population. Migrants included asylum seekers, refugees, undocumented migrants, and
other foreign-born residents with a focus on those recently arrived.

We searched MEDLINE via OVID and EMBASE, and NHS EED for evidence on the effectiveness
of screening and the cost-effectiveness of screening between 1 January 2010 and 31 December 2016.
Finally, we searched the CEA Registry (Tufts University) and Google Scholar databases for additional
evidence on cost-effectiveness. For the purpose of this review we considered English language
systematic reviews, randomized control trials, and economic studies, evaluating testing, vaccination,
and treatment.

Two independent team members (DM & EA) reviewed the titles and abstracts identified by
the search. Disagreements were resolved by consensus. The full text of identified citations was
then screened for inclusion (DM & EA) with disagreements resolved by consensus. One reviewer
(DM) extracted the data from the included study and a second reviewer (EA) verified the data.
The methodological quality of included studies was assessed using AMSTAR (Assessing the
Methodological Quality of Systematic Reviews) [18].

For evidence around cost-effectiveness, we independently screened and extracted relevant data
from the primary studies including economic study design (e.g., micro-costing study, within-trial
cost-utility analysis, decision-analytic model); the intervention and comparator, the difference in
resource use, costs and cost-effectiveness (e.g., incremental net benefit or incremental cost-effectiveness
ratio), and three specific questions for the GRADE Evidence to Decision table: the size of the
resource requirements, the certainty of evidence around resource requirements, and whether the
cost-effectiveness results favored the intervention or comparison [19]. Finally, we assessed the certainty
of economic evidence in each study using the relevant items from the 1997 Drummond checklist [20].

We assessed the certainty of the quantitative evidence using the GRADE approach.
We incorporated evidence from a review of qualitative studies relating to hepatitis B and migrants.
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On 5 June 2018, we did a pre-publication rapid update search for new high-quality evidence pertaining
to our PICO questions.

3. Results

The search for evidence on effectiveness of screening and vaccination for CHB identified a total of
1829 results. After full text screening, we included four systematic reviews, three guidelines, and two
studies, which met our inclusion criteria. See Figure 1 (PRISMA flow chart) and Table 1. List of included
studies. Studies were excluded for the following reasons: focus on hepatitis C and not hepatitis B,
HCC screening, animal studies and screening for HBV before starting immunosuppressive therapies.
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Figure 1. PRISMA Flow Diagram for Effectiveness of HBV screening and vaccination programs * No
randomized control studies on screening were identified. Included studies were on topics relevant to
the evidence chain (testing, prevalence, vaccination, and treatment).
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In a rapid update prior to publication, we identified one additional systematic review examining
the uptake of screening for HBV in migrant communities.

3.1. Effectiveness of Screening for CHB

Screening tests involving serologic markers are considered to have high validity (sensitivity and
specificity of greater than 98% for detecting HBsAg) for the detection of CHB infection [2]. Our review
found evidence of effective treatment options for CHB that reduced disease morbidity and mortality
in specific subsets of patients [22,23]. Treatment guidelines, including whom to treat, when to initiate
therapy and the first line agents vary across the EU/EEA [22]. Addressing optimal treatment for
CHB was outside the scope of this review. However, the presence of effective treatment options
including pegylated IFNα [22] and nucleos(t)ide analogues [21,23] provide indirect evidence that
suggests screening is likely to be worthwhile, at least for high-risk populations.

We identified an additional systematic review examining the uptake of screening for CHB among
migrants [34]. The review identified four studies examining CHB screening in migrants to the EU/EEA.
The median acceptance of HB screening was 87.4% (range 32.3–100%), and 7.3% of migrants were
found to have CHB infection (range 0.35–31.8%). The review identified no studies that had examined
what percent of migrants identified with CHB were linked to follow up and ongoing care.

3.2. Vaccination Against HBV

Despite the inclusion of HB vaccine in many EU/EEA countries National Immunization
Programs (NIP), migrant populations may not have access to vaccines due to arrival after the
age of vaccination in the general population. Our search and selection did not identify studies
examining vaccination programs in migrant populations. However, we did identify evidence from
two childhood vaccination programs, one involving marginalized sub populations, within endemic
HB communities, demonstrating that childhood vaccination programs were effective at preventing
infection. Evidence from a universal infant and childhood vaccination program in Taiwan showed
a dramatic decrease in HBsAg seropositivity (9.8–0.7%) between 1984 and 1999 [35,36]. Similarly, a
review examining the prevalence of HBV in indigenous and non-indigenous people in the Torres Strait
Islands (which is off the coast of mainland Australia) following the implementation of a universal
vaccination program for infants and adolescents in 2000 showed a decrease in prevalence of HB
infection (6.47% overall prevalence pre 2000 to 2.25%). The impact was particularly pronounced for
the indigenous populations who also faced access barriers to health care (16.72% prevalence pre 2000
to 3.96%) [24]. See Table 2 for a summary of evidence for HB vaccination strategies and Box 1 for the
GRADE grades of evidence.

Box 1. GRADE Working Group grades of evidence.

High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the
estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from
the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially
different from the estimate of effect

286



IJERPH 2018, 15, 1898

T
a

b
le

2
.

G
R

A
D

E
Ev

id
en

ce
Pr

ofi
le

:E
ff

ec
to

fH
BV

va
cc

in
at

io
n

on
pr

ev
en

ti
ng

H
BV

in
fe

ct
io

n,
ch

ro
ni

c
liv

er
di

se
as

e
an

d
H

C
C

.

C
e

rt
a

in
ty

A
ss

e
ss

m
e

n
t

S
u

m
m

a
ry

o
f

F
in

d
in

g
s

N
o

o
f

p
a

rt
ic

ip
a

n
ts

(s
tu

d
ie

s)
F

o
ll

o
w

-u
p

R
is

k
o

f
b

ia
s

In
co

n
si

st
e

n
cy

In
d

ir
e

ct
n

e
ss

Im
p

re
ci

si
o

n
P

u
b

li
ca

ti
o

n
b

ia
s

O
v

e
ra

ll
ce

rt
a

in
ty

o
f

e
v

id
e

n
ce

S
tu

d
y

e
v

e
n

t
ra

te
s

(%
)

R
e

la
ti

v
e

e
ff

e
ct

(9
5

%
C

I)

A
n

ti
ci

p
a

te
d

a
b

so
lu

te
e

ff
e

ct
s

W
it

h
n

o
v

a
cc

in
e

W
it

h
H

B
V

v
a

cc
in

e
R

is
k

w
it

h
n

o
v

a
cc

in
e

R
is

k
d

if
fe

re
n

ce
w

it
h

H
B

V
v

a
cc

in
e

H
C

C
m

o
rt

a
li

ty

54
28

96
38

(1
ob

se
rv

at
io

na
ls

tu
dy

)
se

ri
ou

s
a

no
ts

er
io

us
b

no
ts

er
io

us
se

ri
ou

s
c

no
ne

Ve
ry

Lo
w

13
5/

27
14

48
19

(0
.0

%
)

20
/2

71
44

81
9

(0
.0

%
)

R
R

0.
90

(0
.7

5
to

1.
09

)
0

pe
r

10
0,

00
0

0
fe

w
er

pe
r

10
0,

00
0

(0
fe

w
er

to
0

fe
w

er
)

L
iv

e
r

ca
n

ce
rs

(e
x

ce
p

t
n

o
n

-h
e

p
a

to
ce

ll
u

la
r

ca
rc

in
o

m
a

)

68
98

80
3

(1
ob

se
rv

at
io

na
l

st
ud

y)
se

ri
ou

s
a

se
ri

ou
s

b
no

ts
er

io
us

se
ri

ou
s

c
no

ne
Ve

ry
Lo

w
24

/3
38

15
19

(0
.0

%
)

20
/3

51
72

84
(0

.0
%

)
R

R
0.

80
(0

.4
2

to
1.

48
)

1
pe

r
10

0,
00

0
0

fe
w

er
pe

r
10

0,
00

0
(0

fe
w

er
to

0
fe

w
er

)
H

B
sA

g
ca

rr
ia

g
e

19
16

(1
ob

se
rv

at
io

na
l

st
ud

y)
se

ri
ou

s
d

no
ts

er
io

us
no

ts
er

io
us

no
ts

er
io

us
st

ro
ng

as
so

ci
at

io
n

e
Lo

w
39

/5
59

(7
.0

%
)

9/
13

57
(0

.7
%

)
R

R
0.

07
(0

.0
4

to
0.

13
)

69
77

pe
r

10
0,

00
0

64
88

fe
w

er
pe

r
10

0,
00

0
(6

69
8

fe
w

er
to

60
70

fe
w

er
)

A
n

ti
-H

B
c

19
16

(1
ob

se
rv

at
io

na
l

st
ud

y)
se

ri
ou

s
d

no
ts

er
io

us
no

ts
er

io
us

no
ts

er
io

us
st

ro
ng

as
so

ci
at

io
n

e
Lo

w
11

5/
55

9
(2

0.
6%

)
39

/1
35

7
(2

.9
%

)
R

R
0.

11
(0

.0
8

to
0.

16
)

20
,5

72
pe

r
10

0,
00

0
18

,3
09

fe
w

er
pe

r
10

0,
00

0
(1

8,
92

7
fe

w
er

to
17

,2
81

fe
w

er
)

C
h

ro
n

ic
L

iv
e

r
D

is
e

a
se

54
28

96
38

(1
ob

se
rv

at
io

na
ls

tu
dy

)
se

ri
ou

s
a

no
ts

er
io

us
no

ts
er

io
us

no
ts

er
io

us
st

ro
ng

as
so

ci
at

io
n

Lo
w

40
7/

38
70

28
88

(0
.0

%
)

55
/1

55
86

75
0

(0
.0

%
)

R
R

0.
34

(0
.2

5
to

0.
45

)
1

pe
r

10
0,

00
0

1
fe

w
er

pe
r

10
0,

00
0

(1
fe

w
er

to
1

fe
w

er
)

H
C

C
In

ci
d

e
n

ce

54
28

96
38

(1
ob

se
rv

at
io

na
ls

tu
dy

)
se

ri
ou

s
a

no
ts

er
io

us
no

ts
er

io
us

no
ts

er
io

us
no

ne
Ve

ry
Lo

w
71

2/
38

70
28

88
(0

.0
%

)
19

1/
15

58
67

50
(0

.0
%

)
R

R
0.

89
(0

.7
5

to
1.

04
)

2
pe

r
10

0,
00

0
0

fe
w

er
pe

r
10

0,
00

0
(0

fe
w

er
to

0
fe

w
er

)
H

B
sA

g
(c

o
n

ti
n

u
o

u
s)

1-
12

85
45

(8
ob

se
rv

at
io

na
ls

tu
di

es
)

se
ri

ou
s

a
se

ri
ou

s
f

no
ts

er
io

us
no

ts
er

io
us

no
ne

Ve
ry

Lo
w

55
16

(N
um

be
r

of
Ev

en
ts

)
30

29
(N

um
be

r
of

Ev
en

ts
)

N
/A

Th
e

m
ea

n
H

Bs
A

g
(c

on
ti

nu
ou

s)
ra

ng
ed

fr
om

5.
19

–2
5.

99
%

3.
96

%
lo

w
er

(3
.1

5
lo

w
er

to
4.

17
lo

w
er

)

a
C

oh
or

tS
tu

dy
,d

ow
ng

ra
de

d
du

e
to

ri
sk

of
bi

as
;b

H
et

er
og

en
ei

ty
is

no
tr

ep
or

te
d;

c
La

rg
e

co
nfi

de
nc

e
in

te
rv

al
s;

d
C

oh
or

tS
tu

dy
,r

is
k

of
bi

as
w

as
no

ta
ss

es
se

d;
e

La
rg

e
ef

fe
ct

;f
H

et
eg

en
ie

ty
(I

-s
qu

ar
ed

:

94
.9

%
);

C
I:

C
on

fid
en

ce
in

te
rv

al
;R

R
:

R
is

k
ra

ti
o.

B
ib

li
o

g
ra

p
h

y
:

N
iY

H
,C

ha
ng

M
H

,H
ua

ng
LM

,e
t

al
.

H
ep

at
iti

s
B

vi
ru

s
in

fe
ct

io
n

in
ch

ild
re

n
an

d
ad

ol
es

ce
nt

s
in

a
hy

pe
re

nd
em

ic
ar

ea
:

15
ye

ar
s

af
te

r
m

as
s

he
pa

tit
is

B
va

cc
in

at
io

n.
A

nn
In

te
rn

M
ed

20
01

;1
35

:7
96

-8
00

C
ha

ng
M

-H
,C

he
n

C
-J

,L
ai

M
-S

,e
ta

l.
U

ni
ve

rs
al

he
pa

tit
is

B
va

cc
in

at
io

n
in

Ta
iw

an
an

d
th

e
in

ci
de

nc
e

of
he

pa
to

ce
llu

la
r

ca
rc

in
om

a
in

ch
ild

re
n.

N
En

gl
JM

ed
19

97
;3

36
:1

85
5-

9.
G

ra
ha

m
S,

G
uy

R
J,

C
ow

ie
B,

W
an

d
H

C
,D

on
ov

an
B,

A
kr

e
SP

,e
ta

l.
C

hr
on

ic
he

pa
tit

is
B

pr
ev

al
en

ce
am

on
g

A
bo

ri
gi

na
la

nd
To

rr
es

St
ra

it
Is

la
nd

er
A

us
tr

al
ia

ns
si

nc
e

un
iv

er
sa

lv
ac

ci
na

tio
n:

a
sy

st
em

at
ic

re
vi

ew
an

d

m
et

a-
an

al
ys

is
.

BM
C

In
fe

ct
D

is
.

20
13

D
ec

;1
3(

1)
:4

03
.

C
ha

ng
M

H
,Y

ou
SL

,C
he

n
C

J,
Li

u
C

J,
Le

e
C

M
,L

in
SM

,e
ta

l.
D

ec
re

as
ed

in
ci

de
nc

e
of

he
pa

to
ce

llu
la

r
ca

rc
in

om
a

in
he

pa
tit

is
B

va
cc

in
es

:A
20

-y
ea

r

fo
llo

w
-u

p
st

ud
y.

JN
at

lC
an

ce
r

In
st

.2
00

9;
10

1(
19

):1
34

8–
55

.

287



IJERPH 2018, 15, 1898

Analysis of children vaccinated against HBV in Taiwan demonstrated a decline in the annual
incidence of HCC in children 6 to 14 years of age from 0.70 per 100,000 children between 1981 and
1986 to 0.57 between 1986 and 1990, and to 0.36 between 1990 and 1994 (P < 0.01). The corresponding
rates of mortality from HCC also decreased [25]. We found no studies directly examining the impact
of vaccinating susceptible adult migrants against HB.

Surveillance data following vaccination with HBV have not demonstrated significant adverse
events [37,38]. In 43,618 Alaskan Natives who received 101,360 doses of HB vaccine, possible adverse
reactions occurred in 39 persons and none of the adverse reactions were considered severe [38].

3.3. Cost-Effectiveness of Screening and Subsequent Management for Hepatitis B

We retrieved a total of 228 articles from the National Health System Economic Evaluation Database
(NHS EED) and the Cost-Effectiveness Analysis Registry at Tufts University (CEA Tufts), and a further
ten studies from the effectiveness search from the title and abstract screening. After full text review, we
included nine primary studies from our search, see Figure 2 (PRISMA flow chart). Six of the included
studies were specific to migrant populations, one of which was conducted in The Netherlands [28],
while three were from the USA and two from Canada. Nine primary studies compared the costs and
benefits of different strategies including no screening (n = 6); screening and treating (n = 6); screening,
treating, and vaccinating (n = 4); universal vaccination (n = 3), and ring vaccination (n = 1).
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Figure 2. PRISMA Flow Diagram for Cost-Effectiveness of HBV screening.

The review identified one modelling study from the EU/EEA conducted in the Netherlands.
The study modelled a cohort of people who either experienced the natural history of HBV infection
or received antiviral treatment reported that one-off screening for HBsAg and treating active cases
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of CHB with Entecavir, resulted in an incremental cost-effectiveness ratio (ICER) of screening and
treatment compared with no formal screening, of €8966 per quality-adjusted life year (QALY) gained,
with the range of €7222 to €15,694 in sensitivity analysis. These values are below the commonly-used
Dutch cost-effectiveness threshold of €20,000 per QALY gained [28].

Among the five studies of migrants to North America, the costs ranged from CAN$6077 [26] to
US$86,620 [12] per person screened (and treated in the event of a positive result), with the majority of
studies estimating program costs of >$20,000 per person per year. Thus, the costs of these interventions
were generally considered moderate. The ICER of screening and treatment for HBV, compared to
no screening, ranged from US$36,088 [12] to CAN$40,880 [28] and CAN$101,513 (€72,508) [27] per
quality-adjusted life year (QALY) gained. Screening was cost-effective at the host countries’ commonly
accepted willingness to pay thresholds. Therefore, all included studies favored screening and treatment
for HBV over the status quo of no (or voluntary) screening. Two studies found that HBV screening
was likely cost-effective for populations with a prevalence of CHB ≥2% [27]. One study of outpatients
to US hospitals found that screening may be cost-effective even in populations with lower than 2%
prevalence (i.e., 0.3%) [28].

3.4. Cost-Effectiveness of Vaccination

Three studies from North America reported the cost-effectiveness of HBV vaccination, either as a
universal strategy or in addition to screening and treatment in mostly migrant populations with the
majority arriving from South Asia and Sub-Saharan Africa. The universal vaccination strategy was
dominated (i.e., slightly more expensive and slightly less effective) than a no screening intervention
in two studies [12,39]. When examining screening for prior immunity and vaccination, all three
studies found that strategies adding vaccination of susceptible migrants were not cost-effective or
were dominated by the screen and treat strategy [12,26,27]. One of the studies, a US study of Asian
and Pacific Islander adult migrants, found that including screening close contacts of infected persons
and vaccinating susceptible contacts was cost-effective with an ICER of $39,903 per QALY gained,
compared to a screen-and-treat strategy (ICER $36,088/QALY) [12].

4. Discussion

Our review found evidence of effective HB vaccination programs for children and adolescents in
endemic communities with limited access to care. In addition, we found evidence for effective
treatments for cases of CHB that decrease long-term complications in a subset of patients with
CHB. A high percentage of migrants to the EU/EEA accept screening for CHB when offered, and
this screening successfully identifies cases. Our review found cost-effectiveness studies examining
the effect of screening migrants and other populations for HBV infection versus no screening on
clinical outcomes.

Our study did not identify any studies examining the impact of vaccination programs on migrant
populations. However, we found evidence that vaccination programs are highly effective at reducing
disease prevalence and some complications in the general population [35]. In addition, evidence
from New Zealand demonstrated that individuals with access barriers to care gain the most from
vaccination programs [24]. Vaccination programs targeting migrant children and adolescents and
efforts to link migrants to existing national vaccination programs would likely confer similar reductions
in disease burden.

More community based and integrated multi-disease screening studies and related
cost-effectiveness studies on migrant populations are required to determine the optimal approach to
improve uptake and linkage to care. Studies in the EU/EEA on migrant groups with a high prevalence
of CHB infection are needed to build trust and knowledge to support the testing approach. Research is
needed to ensure vaccination programs reach all migrant children and youth.

The economic literature suggests that screening programs for HBV to identify susceptible
individuals or cases and provide treatment are highly likely to be cost-effective in populations with a
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prevalence of HBV ≥2%, and may be cost-effective at a prevalence as low as 0.3% [27,28]. This finding
aligns with studies that support screening for Hepatitis C virus. The evidence for cost-effectiveness of
ring vaccination for close contacts is limited, with one study suggesting cost-effectiveness [12].

4.1. Implementation Considerations

Qualitative evidence suggests that implementing screening programs and ensuring linkage to
treatment and care for migrants presents a number of challenges including: limited access to health
care, inability to navigate a complex health care system and cultural and linguistic barriers [40,41].
Migrant populations have identified stigma, lack of access to primary care or testing, and false and
confusing information regarding testing and treatment eligibility as significant barriers to accessing
screening, vaccination, and treatment [42,43]. For example, a study of predominantly Turkish migrants
in the Netherlands found that those who did not speak Dutch were less likely to attend follow up
appointments [41]. Nevertheless, the majority of migrants appear to accept screening when offered
and studies have suggested they would prefer an integrated screening program to test for multiple
diseases simultaneously [43–45].

Migrants and other populations from high CHB prevalence countries would potentially benefit
from CHB screening in opportunistic facility and community based settings [46]. Facility-based testing
occurs when screening is offered to individuals accessing health care for reasons unrelated to HBV.
Two examples of offering opportunistic HBV screening for migrants presenting for unrelated reasons
to primary health care clinics in Italy found that greater than 90% of migrants accepted screening
for HB when offered [47,48]. Community-based screening, in which screening occurs outside health
care facilities and community members participate in the programs design and implementation,
offers an opportunity to screen patients who may not otherwise present for health care, but this
approach is more resource intensive than facility-based testing [46]. A study of Chinese migrants in the
Netherlands offered screening in schools, community centers and churches or at the local public health
clinic. The study screened 1090 of the estimated 8000 Chinese individuals living in Rotterdam over a
3-month period with the majority preferring to be screened in a community setting [49]. However,
in a community based mosque screening program in UK without Pakistani community engagement,
no patients presented for screening [50]. Approaches resulting in low uptake raise concerns about
missing marginalized populations, such as migrants. Strategies to promote successful linkage of cases
to care for migrants with CHB should be a priority for all programs [41,51]. Successful implementation
of HBV screening depends on factors relevant to the local health systems and population. Deciding
on the best way to implement screening programs may fall to local public health officials and health
systems planners.

4.2. Strengths and Weaknesses

Our review has several strengths: the use of a systematic review with a GRADE approach allows
for evaluation of the certainty and strength of the best available evidence. In addition, the vaccination
studies included both CHB prevalent and marginalized populations, such as an indigenous population
in New Zealand.

Our review also has several limitations: we found no systematic reviews or RCTs that directly
examined the efficacy of screening migrants for HBV. Instead, we followed an evidence chain approach
to estimate the effectiveness of testing and the effectiveness of treatment. The evidence for linkage to
HBV care and treatment and existing screening programs for migrants in the EU/EEA was also very
limited. There are evidence gaps within the screening and vaccination programs. While testing and
treatment for CHB were promising, there is an undeniable evidence gap between linkage to care and
treatment for migrants. The vaccination programs that we identified targeted various high-risk and
sometimes marginalized children. Studies on high-risk migrant populations were limited.

The number of cost-effectiveness studies identified was limited and mostly related to migrants
in North America. Economic evidence is most relevant to the health system in which the study was
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undertaken, and therefore, certain economic evidence may not be transferable to EU/EEA. It was not
possible to accurately convert from US or Canadian dollars to Euros, as the reference year for costs
was not adequately reported in all primary studies. In addition, costs may change over time. Not
all economic studies assessed the levels of seroprevalence across plausible ranges in their sensitivity
analyses, limiting the generalizability of the cost-effectiveness results. Furthermore, most studies used
static decision tree models, which assume a constant probability of acquiring an HBV infection, limiting
the model’s ability to accurately predict cost-effectiveness. Test sensitivity and specificity was not
clearly described in some studies. Definitive economic analysis was limited as most included studies
only considered screening for HBV in isolation rather than an integrated multi-disease screening
program for HBV, HCV, and HIV.

5. Conclusions

Migrants arriving or living in the EU/EEA who originate from HBV endemic countries, have
an increased burden of CHB compared to the general population. Screening high-risk migrants for
HBV and offering monitoring and treatment to those found to be chronically infected will offer clinical
benefits. HBV vaccination programs targeting marginalized and high-risk children and adolescents
significantly reduces the prevalence of CHB. A strategy of screening and treating CHB compared to
no screening is likely to be cost-effective. Cost-effectiveness of screening increases with increasing
HB seroprevalence and uptake, but programs may be cost-effective even in lower seroprevalence
groups (<2%). Qualitative evidence suggests that developing screening approaches for migrants will
be challenging as migrants often lack access to primary health care and may face additional barriers to
care. A mixture of vaccination and testing programs, in a variety of settings, with an emphasis on the
linkage of positive cases to care will most likely have the greatest impact.
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Appendix A. Search Terms

Database: Ovid MEDLINE(R) Epub Ahead of Print <May Week 3 2016>, Ovid MEDLINE(R) 1946
to Present with Daily Update.
Search Date: 26 May 2016

——————————————————————————–
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1 exp Hepatitis B/(49954)
2 (CHB or HBV or HepB).mp. (32246)
3 ((hep or hepatitis) adj3 B).mp. (82681)
4 hbsag.tw. (16191)
5 (hbs adj2 ag).tw. (720)
6 hb-s-ag.tw. (24)
7 ((serum or type b) adj2 hepatitis).tw. (3299)
8 or/1–7 (86774)
9 exp Mass Screening/(108496)
10 (screened or screening? or tested or testing or tests).tw. (1733475)
11 Early Diagnosis/(19328)
12 ((case? or early) adj2 (detected or detection? or diagnos$ or discover$)).tw. (153478)
13 exp Population Surveillance/(56663)
14 (disease? adj2 surveillance).tw. (4191)
15 Contact Tracing/ (3561)
16 contact tracing.tw. (1176)
17 or/9–16 (1940435)
18 meta analysis.mp,pt. (96656)
19 review.pt. (2060002)
20 search$.tw. (266555)
21 guideline.pt. (15761)
22 guideline/(15761)
23 guidelines as topic/(34049)
24 practice guideline.pt. (21200)
25 practice guideline/(21200)
26 practice guidelines as topic/(91709)
27 (CPG or CPGs or guidance or guideline? or recommend$ or standard?).ti. (147079)
28 exp clinical pathway/(5268)
29 exp clinical protocol/(139279)
30 ((care or clinical) adj2 pathway?).tw. (5122)
31 or/18-30 (2570832)
32 8 and 17 and 31 (2192)
33 animals/ not (humans/ and animals/) (4214239)
34 32 not 33 (2176)
35 34 and (2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$ or 2016$).ed. (675)
36 remove duplicates from 35 (reviews and guidelines) (652)
37 exp “costs and cost analysis”/ (197842)
38 cost$.mp. (467557)
39 cost effective$.tw. (83015)
40 cost benefit analys$.mp. (67281)
41 health care costs.mp. (37134)
42 or/37–41 (476890)
43 8 and 17 and 42 (888)
44 animals/not (humans/and animals/)(4214239)
45 43 not 44 (883)
46 45 and (2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$ or 2016$).ed. (266)
47 remove duplicates from 46 (costing) (254)

Database: Embase <1974 to 2016 May 26>
Search Date: 26 May 2016

——————————————————————————–
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1 exp hepatitis B/(79653)
2 (CHB or HBV or HepB).mp. (53611)
3 ((hep or hepatitis) adj3 B).mp. (132717)
4 hbsag.tw. (24116)
5 (hbs adj2 ag). tw. (1126)
6 hb-s-ag.tw (626)
7 ((serum or type b) adj2 hepatitis).tw. (4201)
8 or/1–7 (140818)
9 exp mass screening/(182894)
10 (screened or screening? or tested or testing or tests).tw. (2429779)
11 anonymous testing/(223)
12 early diagnosis/(83109)
13 ((case? or early) adj2 (detected or detection? or diagnos$ or discover$)).tw. (235744)
14 exp health survey/(184232)
15 (disease? adj2 surveillance).tw. (5252)
16 contact examination/(2867)
17 contact tracing.tw. (1512)
18 or/9-17 (2853474)
19 meta analysis.mp,pt. (163362)
20 review.pt. (2163167)
21 search$.tw. (371891)
22 guideline.pt. (0)
23 guideline/(144)
24 guidelines as topic/(229891)
25 practice guideline.pt. (0)
26 practice guideline/(275498)
27 practice guidelines as topic/(171087)
28 (CPG or CPGs or guidance or guideline? or recommend$ or standard?).ti. (203281)
29 exp clinical pathway/(6983)
30 exp clinical protocol/(75932)
31 ((care or clinical) adj2 pathway?).tw. (9455)
32 or/19-31 (2897811)
33 8 and 18 and 32 (3886)
34 (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or humans).ti.)
(5865316)
35 33 not 34 (3822)
36 (immigra$ or migrant$ or migration$ or refugee$).mp. (337937)
37 35 and 36 and (2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$ or 2016$).dd. (68)
38 remove duplicates from 37 (reviews and guidelines) (67)
39 cost effectiveness analysis/(114261)
40 cost.tw. (387424)
41 costs.tw. (208729)
42 or/39-41 (544762)
43 8 and 18 and 42 (1580)
44 (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or humans).ti.)
(5865316)
45 43 not 44 (1556)
46 (immigra$ or migrant$ or migration$ or refugee$).mp. (337937)
47 45 and 46 and (2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$ or 2016$).dd. (59)
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Abstract: Background: Immigration into Europe has reached an all-time high. Provision of coordinated
healthcare, especially to refugee women that are at increased risk for adverse pregnancy outcomes,
is a challenge for receiving health care systems. Methods: We assessed pregnancy rates and associated
primary healthcare needs in three refugee cohorts in Northern Germany during the current crisis.
Results: Out of n = 2911 refugees, 18.0% were women of reproductive age, and 9.1% of these were
pregnant. Pregnancy was associated with a significant, 3.7-fold increase in primary health care
utilization. Language barrier and cultural customs impeded healthcare to some refugee pregnant
women. The most common complaints were demand for pregnancy checkup without specific
symptoms (48.6%), followed by abdominal pain or urinary tract infections (in 11.4% of cases
each). In 4.2% of pregnancies, severe complications such as syphilis or suicide attempts occurred.
Discussion: We present data on pregnancy rates and pregnancy associated medical need in three
current refugee cohorts upon arrival in Germany. Healthcare providers should be particularly aware
of the requirements of pregnant migrants and should adapt primary caretaking strategies accordingly.

Keywords: pregnancy; migration; refugees; health care provision; reception center

1. Introduction

Currently, migration towards Europe is at an all-time high, and receiving countries are struggling
with the task of coordinated and appropriate care provision [1]. In this situation, medical care should
be adapted to the specific requirements of migrants as they represent a population with increased
risk for overall morbidity and mortality [2]. This particularly holds true for pregnant women among
them [3].
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Pregnant refugee women show higher rates of adverse pregnancy outcomes, including caesarean
section, stillbirth, and other maternal and perinatal morbidities [4–10].

The majority of women on the move have no access to appropriate antenatal care [11]. No or late
access to antenatal care is associated with poor pregnancy outcomes [12]. Optimized maternal
healthcare significantly improves pregnancy outcomes; hence, a targeted outreach to pregnant refugees
may be needed to improve healthcare utilization in this patient group [3,13]. For example, refugees
may carry an increased risk for intrauterinely transmitted diseases such as hepatitis, syphilis, and
HIV [14,15]. Furthermore, they are at risk for insufficient vaccination against diseases such as rubella
and varicella which can lead to profound and fatal outcome in their offspring [16,17].

Data on pregnancy associated health in the migrating population currently entering Europe is
scarce. Analyzing pregnancy related health care utilization in current and representative refugee
cohorts may facilitate identifying the particular needs of this vulnerable population and adapt
care taking strategies accordingly. Therefore, we here analyzed pregnancy rates and healthcare
utilization behavior in three representative cohorts of newly arriving refugees in Germany during the
current crisis.

2. Methods

2.1. Study Population

Data from three independent cohorts was included in the study. In total n = 1533 refugees residing
at a reception center in Celle, Northern Germany in Summer of 2015 (from now on referred to as “cohort
one”), n = 1220 refugees residing in 6 locations in Wolfsburg, Northern Germany in autumn 2015
(from now on referred to as “cohort two”) and n = 158 refugees living in a reception center in Harsefeld,
Northern Germany in winter and spring 2016 (from now on referred to as “cohort three”) were included
into the analysis. All three cohorts contained refugees that were allocated to a designated reception
center in Lower Saxony based on a federal state-specific allocation key (Königssteiner Schlüssel).
Cohorts or asylum seekers within each cohort were not preselected in any way, and data sets were
chosen based on data availability and harmonization of data collection. For localization and age and
gender distribution within the three reception centers, please refer to Supplementary Figure S1. Please
note that part of the cohort in Celle were previously described [16,18,19]. Migrants were registered
upon arrival, and their departure date was documented. For refugees leaving the center without
notice to camp authorities, last contact documentation of the camp staff (medical service, food service,
transportation, etc.) was used as date of departure.

2.2. Collection of Medical Data

A full-time medical ward offering primary medical care to all residents was erected at the center in
Celle, including a medical team offering full medical services at primary care level and visiting services
by a midwife. In Wolfsburg, paramedic care was offered at one of the sites and a visiting physician was
available an average 2 times a week. For differences in health care utilization, only n = 309 refugees
with on-site healthcare were included in the analysis. In the center of Harsefeld, only paramedic care
was offered on site, and all other healthcare needs were referred to local physicians. For differences in
health care utilization pregnant women were compared to the age matched mean of controls (refugees
residing at the camp for 1 day or less were excluded from the analysis). All refugee women were
asked whether they were pregnant at arrival. All refugees underwent an off-site mandatory checkup
within their first weeks of residence. Prenatal care was offered to all pregnant refugees based on
the standardized prenatal care guidelines [20]. All information was collected in routine clinical care.
Sociodemographic information and health care data including complaints, diagnoses and prescribed
medication was documented in an electronic filing system. For analysis of pregnancy associated health
care utilization, the data was fully pseudonymized by the Order of Malta before scientific analysis.
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2.3. Serological Analysis

IgG levels against varicella, measles and rubella were analyzed by Chemiluminescence
Immunoassays according to the manufacturer’s recommendations (LIAISON XL, Fa. DiaSorin,
Saluggia, Italy) in a diagnostic laboratory certified for routine testing (DIN ENISO 15189:2014).
Threshold for protective immunity levels were: >100 IU/L for varicella (borderline 50–100 IU/L;
limit of detection 10.0 IU/L), >13.4 AU/mL for measles (limit of detection 5.0 AU/mL) and >11 IE/mL
(borderline 9–11 IE/mL; limit of detection 3.0 IE/mL) for rubella.

2.4. Statistics

For statistical analyses, Graphpad Prism version 5.02 in combination with SPSS version 24.0
(IBM, Armonk, NY, USA) was used. To assess group differences in not normally distributed data,
Mann-Whitney-U testing was applied, and p values below 0.05 were considered significant.

2.5. Ethics Compliance

All analyses were approved by local authorities (Institutional Review Board of Hannover
Medical School approval # 2972-2015). All patient information was pseudonymized prior to analysis.
All procedures followed were in accordance with the ethical standards of the responsible committee
on human experimentation and with the Helsinki Declaration of 1964, as revised in 2013.

3. Results

Data on pregnancy associated health care utilization in n = 2911 refugees from three cohorts
was included into the analysis. In all three cohorts, the majority of refugees were of male gender
(Supplementary Figure S1) with 71.8% of men in the largest cohort one with n = 1533 refugees, 65.2% of
men in the large cohort two with n = 1220 migrants, and 63.3% of men in the smallest cohort three
with n = 158 refugees. The proportion of women of childbearing age was 18.0% (n = 524; 16.3% in
cohort one, 19.3% in cohort two, and 23.4% in cohort three). The frequency of women reporting to be
pregnant among all refugees was 1.6% (n = 47), 1.3% in cohort one, 2.0% in cohort two and 1.8% in
cohort three (Figure 1A–C). When we analyzed the frequency of pregnant migrants among all women
of fertile age in all three cohorts (15–49 years as previously defined [21,22]), we observed a rate of
9.1 ± 0.8%, with most pregnant women in the age group 25–29 years (17.0 ± SD 7.0%, Figure 1D).
Mean age of all pregnant refugees was 27.1 ± SD 5.3 years, with the youngest childbearing refugee
being 16 years and the oldest one 38 years old (cohort one: mean age 27.2 ± SD 5.7 years, cohort two:
mean age 25.8 ± SD 5.4 years, cohort three mean age 27.7 ± SD 3.8 years).

Figure 1. Proportion of women of childbearing age and pregnant refugees in cohort 1 (A) and cohort
2 (B), and cohort 3 (C). (D) Frequency of pregnant women among women of respective age groups and
overall pregnancy rate among women of childbearing age in all three cohorts (total; bars display mean
plus SD from all cohorts).
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Most women of reproductive age (53.2%) came from Syria (61.2% in cohort one, 47.7% in cohort
two and 35.1% in cohort three, Table 1). Syria was also the top country of origin of pregnant refugees
(51.1%). In cohort one 60.0%, and in cohort two 45.4% of pregnant women came from this country,
whereas two out of three pregnant women in cohort three came from Afghanistan and only one from
Syria. Most females of reproductive age and most pregnant women were Muslims: overall, 86.1% of
all females at childbearing age and 89.4% of all pregnant migrants were Muslim, 10.1% of all women
at fertile age and 4.3% of pregnant females were of Christian, and 3.8% of all women at childbearing
age and 6.3% of pregnant migrants in the three cohorts belonged to other religious groups or reported
no belief (Table 1). Most pregnant women arrived with their husbands (85% in cohort one, 83.3% in
cohort two and all pregnant women in cohort three). Overall, pregnant refugees reported no previous
children in 42.6%, one in 29.8%, two in 17.0%, three in 2.1%, four in 6.4% and eight in 2.1% of cases
(cohort one: 45.0% (n = 9) no children, 20% (n = 4) one, 20% (n = 4) two, 10% (n = 2) four, 5% (n = 1)
eight children; cohort two: 33.3% (n = 8) no previous children, 41.7% (n = 10) one child, 16.7% (n = 4)
two, 4.2% (n = 1) three and another 4.2% (n = 1) four children; cohort three: all women reported to
have had no previous children, but one pregnant woman reported that she had lost one child about
one year before her current pregnancy).

The majority of women of childbearing age, as well as most pregnant women, spoke Arabic,
Kurdish or Persian languages (in total 60.5%, 22.2% and 19.6%, respectively, Table 2). Language barriers
may have impacted the opportunities to comprehend the pregnant women’s complaints, as only 21.3%
of pregnant women spoke English (15% in cohort one, 29.3% in cohort two and none in cohort three)
and none reported to speak German. Lay-interpreters were available for most consultations, but not
all. 35.6% of women at childbearing age in cohort one, 84% in cohort two and 97.3% in cohort three
reported a profession. Of these, the occupation most reported by pregnant women as well as their
non-pregnant counterparts of fertile age was housewife, followed by reported occupations as students
or teachers (Table 2).

In cohort one, n = 14 pregnant women reported their pregnancy during initial registration in the
camp, one woman was unsure and five did not initially report or were primarily unaware of their
pregnancy upon arrival at the reception center. In cohort two, one woman received test results as first
confirmation of her pregnancy during camp inhabitance. In cohort three, one woman had already
reported her pregnancy upon center entrance, and two early pregnancies were first detected during
residence at the respective reception center. In 68.1% of pregnancies, the month of pregnancy upon
first contact with the onsite medical personnel was known. Of these cases, 21.9% of women reported
to be in their first, 43.8% in their second and 34.4% in their third trimester.
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With regard to healthcare utilization, pregnant refugees of all three cohorts displayed
a significantly higher demand for medical care compared to non-pregnant women. As shown in
Figure 2, pregnant women displayed a 3.7-fold higher frequency of visits to the onsite medical
unit compared to their non-pregnant female counterparts (one-tailed, t = 1.84, DF 52, p = 0.036).
While pregnant women consulted the medical team at the reception center a mean of 0.16 ± SD 0.32
times per day of refugee center residence, age- and gender-matched non-pregnant women spent
a mean of only 0.04 ± SD 0.05 visits to the medical unit per day of stay at the camp.

Figure 2. Healthcare utilization of pregnant women of the three cohorts versus the mean of the age-
and gender-matched subgroup within the respective refugee cohort (bars display mean plus SD from
both cohorts, * p < 0.05).

Pregnant refugees spent between 0 and 9 visits to the medical unit during a mean duration of
residence of 38.8 ± SD 24.9 (mean of 2.75 ± SD 2.6 during a mean duration of stay of 31.8 ± SD 18.8
in cohort one, mean of 1.25 ± SD 1.5 during a mean duration of stay of 49.1 ± SD 39.8 in cohort
two and 4.0 ± SD 2.2 during a mean duration of stay of 78.3 ± 17.1 SD in cohort three). When
analyzing all visits to the onsite medical units in both camps, the reason of consultation was reported
in 96.8% of visits. The most frequent demand in all consultations of pregnant refugees was to receive
a general checkup by a specialized obstetrician or midwife without specific complaints (48.6% of
consultations). The most frequent specific symptoms or diagnoses pregnant women presented with
were abdominal pain (11.4%) or urinary tract infections (11.4%), followed by symptoms such as skin
rash and itching (8.6%). Overall, 54.4% of consultations were because of general pregnancy-related
medical demands for checkups or nutritional supplements, 25.7% because of pain-related problems,
20% because of infections, and another 20% because of other, less frequent complaints or diagnoses
(Table 3). No woman asked for abortion.

Out of all pregnant migrants in the three cohorts, in two pregnant women (4.2% of all pregnancies),
severe complications were diagnosed, necessitating immediate expert care: one pregnant migrant in
cohort one had a positive syphilis serology during routine testing and was treated with antibiotics.
In cohort three, one depressed refugee attempted to commit suicide during her second month of
pregnancy and was admitted to the hospital for five days. After hospitalization, this woman was
closely monitored with weekly gynecologist checkups and psychological support until she moved out
of the reception center.

In nine pregnant women from cohort one, information on serological screening for
immunoglobulins (Ig) against infectious diseases was available. One woman tested positive for
anti-hepatitis B core antigen, as well as anti-hepatitis B surface antibodies, but negative for hepatitis B
surface antigen. None of the pregnant refugees had positive screening results for hepatitis C, D, or E.
All tested pregnant migrants were seropositive for IgG against varicella, and 89% of them were
seropositive for measles-IgG. However, with regard to anti-rubella IgG, only 44% of pregnant refugees
had protective titers, and an additional 22% had borderline protective levels of IgG against this vaccine
preventable disease.
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The onsite medical ward in cohort one, which offered daily physician attendance and regular
midwife consultations, provided medical care for most of the problems that occurred during
consultations. Cohort two had regular access to an attending physician (average 2 times a week)
and cohort three had unrestricted access to a close by general practitioner that provided medical care
for most of the acute problems. However, thorough obstetric checkups that were requested by 48.6%
of pregnant women, as well as the suicidal female refugee had to be referred to specialized physicians
as their problems exceeded the level of primary onsite care. Of note, one pregnant Muslim wanted to
only be examined by female doctors and preferred not to be treated over being examined by a male
physician, who was the only available doctor at the onsite ward on that day.

Table 3. Overview on pregnancy associated medical complaints and requests (proportion of all
consultations in all three cohorts).

Complaints % of Cases Complaints % of Cases

pregnancy related. no acute complaints 54.3 infections 20.0
demand for obstetric checkup 48.6 urinary tract infection 11.4

demand for pregnancy supplements 5.7 syphilis 2.9
iron deficiency iron deficiency respiratory infection 5.7

pain 25.7 others 20.0
abdominal pain 11.4 skin rash/ pruritus 8.6

toothache 2.9 hyperventilation 2.9
backpain 2.9 dyspnea 2.9
headache 5.7 weakness 2.9

physical trauma 2.9 depression. suicide attempt 2.9

4. Discussion

Immigration into Europe has reached an all-time high, and provision of coordinated healthcare
poses an enormous challenge for receiving communities [1,23,24]. Medical care is key in management
during humanitarian crises as the current, and especially for refugee woman, that are at increased risk
for adverse pregnancy outcomes, caretaking strategies need to be adapted [3,25,26]. Accordingly,
we analyzed pregnancy rates and pregnancy-associated primary healthcare utilization in three
representative cohorts of newly arriving migrants in Western Europe.

In total, healthcare utilization data of n = 2911 refugees from three cohorts was included into the
analysis. Both cohorts contained large proportions of young adult males and the majority of refugees
came from the Eastern Mediterranean region, both typical demographic characteristics of current
European immigration statistics [17,27–29]. In these representative cohorts, 18% of refugees were
females of fertile age, and 9.1% of these women were pregnant. These pregnancy rates are comparable
with previous publications. While it is challenging to obtain accurate statistics on the exact frequency
of pregnancies among female migrants, the women’s refugee commission reports that at any given
time 0.6 to 14 percent of all displaced women between 15 and 49 years could be pregnant, and other
authors estimate that, depending on country of origin, even higher proportions of up to 25% of female
refugees of fertile age could be pregnant [22,26,30].

Refugees are at particular risk for infectious diseases, for physical and psychological trauma,
sexual violence and for insufficient access to healthcare and prevention programs, as well as
contraception [1,11,17,31]. This particularly holds true for pregnant migrants [3,25,26]. Up to 15%
of women who are pregnant while fleeing their homelands experience life-threatening obstetric
complications, and Simsek et al. recently reported a frequency as high as 47.7% of pregnancy losses
among Syrian refugee women living in Turkey [22,26]. Multiple studies have confirmed increased
rates of adverse pregnancy outcomes in migrants, including reduced fetal growth, caesarean section,
stillbirth, maternal depression and other maternal and perinatal morbidities [4–10].

Consequently, pregnant refugees should receive particular medical attention, especially when
arriving in a country with high economic and healthcare standards such as Germany. Indeed, in our
observations of newly arriving refugees, pregnancy was associated with a significant, 3.7-fold increase
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in primary health care utilization. The most common reasons for medical consultations by pregnant
refugees in our cohorts were the demand for pregnancy checkups or prescription of nutritional
supplements without acute symptoms, followed by abdominal pain or other pain related issues and
less frequent problems such as headache or infections.

One pregnant woman in our cohorts tested positive for hepatitis B core antigen without presence
hepatitis B surface antigen. Another pregnant refugee suffered from syphilis and was treated
immediately to prevent vertical transmission. Even though, in the first case, test results suggested no
immediate threat to the offspring, and treatment was successful in the second case, both observations
illustrate the importance infectious disease screening in migrants, especially in pregnant refugees,
as the prevalence of severe, vertically transmittable diseases is higher in migrants than in the general
population [14,32]. Also, we observed an alarmingly low rate of anti-rubella seropositivity in the small
specimen of serologically tested pregnant refugees: only 44% of the expecting mothers had protective
anti-rubella IgG-levels. Even though seroprevalences do not necessarily reflect immunity acquired
by vaccination, this observation is in line with previous reports by us and others and illustrates
a significant gap in rubella immunity in young female refugees [16,17,33–35].

One woman within our cohorts attempted to commit suicide while being pregnant. Although
this is just a single observation, it is in line with the results of multiple observational studies reporting
on the increased burden of mental diseases and depression in refugee women during pregnancy and
the perinatal phase [36–38]. Factors such as social isolation, poverty, lack of host language skills and
belonging to an ethnic minority have been described to put pregnant refugees at increased risk of
mental disorders [37]. Especially for pregnant women prone to depression, access to psychological help
and appropriate support programs should be facilitated, as at least preliminary data shows that the
latter measure reduces the rate of mental disorders in Syrian refugee mothers arriving in Canada [26].

Pregnancy outcomes in migrants are influenced by several factors such as country of origin,
race and destination country [39]. During their migration, pregnant women only rarely have access
to appropriate health care services along the way [22]. Healthcare provision in the receiving country
is a main factor in maternal health. For example, Syrian refugees in Jordan experience significantly
higher rates of perinatal complications, including iron deficiency, caesarian section, and low birth
weight than Jordanian women, but Turkish and Syrian refugee women in Turkey have been reported
to show similar pregnancy outcomes [40–42]. In Lebanon, the United Nations High Commissioner for
Refugees covers 75% of the cost of life-saving, obstetric, and emergency hospital care for migrants,
but the remaining 25% is oftentimes unaffordable for refugees, leading to high morbidity and mortality,
particularly in pregnant migrants [43].

Besides structural and organizational barriers, social, personal and cultural factors may
significantly impact healthcare utilization in pregnant migrants. Language barriers and cultural
customs can significantly impede healthcare to some pregnant refugee women. For example, only the
minority of pregnant women in the here-analyzed cohorts spoke English, and none of them spoke the
host language, German; thus, without interpreters, medical problems could not be fully communicated
between patient and doctor. Furthermore, cultural customs may have impacted healthcare utilization
in our observation. In both cohorts, most of the pregnant women were Muslims, and one of them
refused to be examined by a male doctor. Cultural background has been previously described to
significantly impact peripartum care and well-being in refugee women. In general, medical staff taking
care of newly arriving refugees should consider the probability of a limited understanding of Western
medicine in refugee women, and avoid them feeling forced to adapt, being labelled as non-compliant
if they resist Western approaches [3]. Our experience supports the notion that appropriate language
interpretation and the availability of female medical staff could facilitate healthcare utilization for
pregnant refugees.

Our study has important limitations. Although the demographics of our cohorts mirror current
migration statistics, they can only represent a small specimen of refugees entering Europe during the
current crisis. Especially in the smaller cohort and in specific demographic subgroups of the larger
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cohort, the low number of subjects needs to be taken into account when interpreting our data. Another
limitation may lie in the fact that we could only analyze self-reported pregnancies and, due to the
fact that our data collection was conducted during routine clinical care, it could not be controlled for
language or cultural barriers that may have impacted the refugees answer to the question of pregnancy
upon entrance into the reception center or at health care encounters. The same limitation may also
have impacted the documentation of complaints. Furthermore, we were unfortunately unable to
follow-up on pregnancy outcomes, as all women were moved to their permanent location of residence
after registration by the German asylum agency.

5. Conclusions

Optimized maternal healthcare is an effective method to improve pregnancy outcomes as well as
lifelong maternal and offspring health, and a targeted outreach to pregnant refugees may be needed to
improve utilization of beneficial care [3,13].

The here presented data may facilitate the setup of an appropriate outreach of this kind. It confirms
that pregnant migrants are a patient group with increased healthcare utilization and particular medical
needs. Primary care providers offering medical help during the current crisis should be aware of the
high demand for obstetric checkups in pregnant migrants and ideally be supported by interpreters
capable of speaking Arabic and Persian languages. Furthermore, they should consider religious and
cultural customs of arriving pregnant migrants, for example female staff could be preferred over male
doctors offering obstetric care. Moreover, an increased burden of psychological stress during escape
should be considered in pregnant women compared to their non-pregnant counterparts. Also, it should
be kept in mind that effective reproductive healthcare starts well before pregnancy, when preventive
measures such as screening for infectious diseases, rubella vaccination, or alimentary supplementation
need to be commenced.

We hope that our data on the particular healthcare demands of pregnant refugees may help to
adapt care-taking strategies in this particularly vulnerable patient group.
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Abstract: (1) Background: Sexual violence (SV) is a major public health problem, with negative
socio-economic, physical, mental, sexual, and reproductive health consequences. Migrants, applicants
for international protection, and refugees (MARs) are vulnerable to SV. Since many European
countries are seeing high migratory pressure, the development of prevention strategies and care
paths focusing on victimised MARs is highly needed. To this end, this study reviews evidence on
the prevalence of SV among MAR groups in Europe and the challenges encountered in research on
this topic. (2) Methods: A critical interpretive synthesis of 25 peer-reviewed academic studies and
22 relevant grey literature documents was conducted based on a socio-ecological model. (3) Results:
Evidence shows that SV is highly frequent in MARs in Europe, yet comparison with other groups
is still difficult. Methodologically and ethically sound representative studies comparing between
populations are still lacking. Challenges in researching SV in MARs are located at the intrapersonal,
interpersonal, community, societal, and policy levels. (4) Conclusions: Future research should start
with a clear definition of the concerned population and acts of SV to generate comparable data.
Participatory qualitative research approaches could be applied to better grasp the complexity of
interplaying determinants of SV in MARs.

Keywords: sexual violence; migrants; refugees; asylum seekers; applicants for international
protection; Europe; prevalence

1. Introduction

Sexual violence (SV) is a major health, judicial, and societal concern [1,2] and can have numerous
serious short- and long-term physical, psychological, and social consequences for victims, but also
for family members, peers, and assailants [1,3–5]. It is a global and serious public health and human
rights problem [5]. SV occurs all over the world, in all cultures, at every societal level, among
people from all genders, and in all age categories [1]. Regardless of the context in which SV occurs
(during war and conflict, within an intimate partnership or larger family or community structure),
it is considered a deeply violating and painful experience for those affected [5]. SV can be broadly
defined as a range of behaviours including sexual harassment, sexual violence without penetration,
and attempted and completed rape, and can occur in a myriad of contexts and relationships [6].
It includes victimization, perpetration, and the witnessing of transgressive and violent sexual acts,
taking place between strangers or in close and intimate relationships, motivated by individual or
political reasons, in the context of conflict, exploitation, or targeting of a specific group [7]. In this
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paper, we will use the term “SV” to refer to this broad range of behaviours. However, since there is a
diversity in the use of terms referring to SV, we will use the terminology of the original papers in the
“results” section in order to be clear about the specific types or subcategories of SV addressed in the
respective studies.

Both scientific and grey literature identify applicants for international protection and refugees as
being especially vulnerable to SV exposure [8,9]. However, the extent to which this vulnerability is
reflected in the prevalence of SV is not yet made clear. There is a lack of qualitative and comparable
research on this topic. Moreover, the implementation of prevention and response policies based on the
evidence is rare.

In the last decade, the world has seen an increase in the number of people forced to flee from their
homes. In 2014, the United Nations High Commissioner for Refugees (UNHCR), counted 59.5 million
forcibly displaced people worldwide, which was a 16% increase compared to the previous year [10].
The numbers have gone up since then. Today, the UN Agency estimates that 65.6 million men, women,
and children have been forced to leave their home countries. This figure includes 22.5 million refugees,
of whom over half are minors under the age of 18 [11].

The terms “migrant”, “asylum seeker/applicant for international protection”, and “refugee” are
often considered as synonyms but refer to different populations. In this paper, the definitions proposed
by the UNHCR will be used. A migrant is someone who consciously and voluntarily decides to leave
his/her country of origin and who could decide to go back without having to fear for their safety.
Others who leave their home country do not have that option [12]. Asylum seekers or applicants
for international protection flee their home country and are awaiting a decision on their request for
international protection [12]. Refugees are those applicants that have received a positive decision
regarding their request for international protection. The abbreviation “MARs” will be used here to
refer to migrants, applicants for international protection, and refugees. Although the focus of this
study is mainly on the latter two, the term “migrant” is also included, because a migrant may have
been an applicant or refugee in the past.

Although the number of applications for international protection has recently declined, applicants
and refugees still remain a group not to be neglected [13]. Although Europe has a long history as an
area for migratory transit and/or as a destination, the high numbers of MARs have provided some
challenges. One of them is the responsibility to guard, guarantee, or aid in achieving the health and
well-being of MARs.

To take up this responsibility, a clear overview of the specificities regarding the population’s
experienced threats to health and well-being should be identified in order to develop and provide
adequate and appropriate care. Since the harsh conditions in which MARs may find themselves
may hamper their access to protection and medical, forensic, and/or psychological care in European
countries, it is essential to research the impact of SV on the lives of those belonging to vulnerable groups.
This will contribute to a better understanding of the mechanisms involved and to recommendations
with an eye to improving the health and wellbeing of all individuals belonging to this group.

A first step in the research chain is to estimate the magnitude of the problem in this population.
The objective of our study is to critically review the evidence on the prevalence of SV in MARs in
Europe and to discuss the challenges of conducting research on SV in this specific population to inform
future prevalence studies. To address the study objectives, this review will look into prevalence studies
on SV in MARs in Europe through the method of a critical interpretive synthesis (CIS).

2. Methods

2.1. Critical Interpretive Synthesis

In order to critically discuss the evidence and challenges of research on SV prevalence in MAR,
we opted to conduct a critical interpretive synthesis (CIS). This method not only uses the conventional
search process of traditional systematic reviews, but focusses on identifying and selecting a diverse
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sample of documents [14] stemming from both academic and policy as well as legal frameworks.
A CIS thus also considers studies that would not meet the criteria for inclusion in a systematic review,
in particular grey literature including research reports from non-governmental organisations (NGOs)
working directly with the population, for example. This broadens the scope significantly and helps us
to better grasp the heterogeneous body of literature on SV in MARs [15].

The strength of a CIS lies in promoting an understanding of phenomena and theory construction
through an inductive and interpretive combination of constructs and evidence from different
approaches and study fields, resulting in a new coherent whole [16]. This methodology allows us to
integrate different kinds of sources, regardless of whether they are peer reviewed or grey literature,
and to add a qualitative dimension to the analysis [16].

Different from traditional systematic review methodologies, a CIS does not draw upon an a priori
defined research question representing a specific hypothesis, but rather identifies and refines relevant
questions during the review process itself [17]. Its process is characterised by a dynamic, interactive,
and recursive nature with recognition of the necessity of flexibility and reflexivity during the search,
sampling, and analysis of the data [16,18]. Instead of a linear progression, the CIS review strategy
is more circular and evolves organically, explicitly acknowledging that some aspects of the process
will not be auditable or reproducible as it is grounded in the evidence retrieved by specific research
teams with their particular backgrounds and awareness of relevant literature from various fields and
sources [16,18]. The non-linear progress of this method also allows for including new sources based
on the findings of the interpretive synthesis and to analyse the data in the light of different research
areas and specific background knowledge of the research team, which may ultimately contribute to
the construction of new theoretical frameworks [16]. New theories and concepts arising as a result of a
CIS may serve as a starting point for future studies [16].

To answer the predetermined research objectives, we synthesized and approached the literature
through the lens of a socio-ecological model. This approach [19,20] can be used to study SV from a
perspective in which four interlinked levels play a key role. It suggests that the interactions between
the individuals and their environment shape their development over time [19]. Within a complex
system of relationships affected by multiple levels of the surrounding environment [20], research on SV
takes place in a social context. These interactions between different social contexts can be categorized
in various systems.

At the first level of the socio-ecological model, we find the intrapersonal processes taking place
within the individuals themselves. These internal processes are bi-directionally influenced by the
immediate surrounding of the individual, the second level. The relationship between the individuals
and their direct context is, in turn, affected by the relationships between several different microsystems
within a community, representing the third level. At the fourth level, communities are influenced by
processes taking place at the societal and public policy levels [19,20].

Starting from this model, we begin by looking at relevant factors in the light of SV prevalence in
MARs identified at the individual level, followed by challenges at the interpersonal level, in order to
continue with the organisational and community level and finally the societal and public policy level.

The CIS method combined with a socio-ecological approach guides us in considering why little
is known about the prevalence of SV in Europe, how the identified research challenges relate to
each other [18], and how they may influence recommendations for practice [17] and future research.
Although papers on related topics have been published in the past, these mainly concerned systematic
reviews and did not include relevant non-academic sources. The approach we used here allows
us to add to the knowledge base on this topic by critically evaluating on which socio-ecological
levels researchers and policymakers should focus in order to improve research strategies and policies
concerning SV in MARs in Europe.
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2.2. Sample of Studies

Between 1 May and 31 August 2017, we selected peer-reviewed articles relevant to the research
objectives of this study through a database search. During the first phase of the CIS, articles
were deemed relevant if they contributed original data, theoretical or methodological information,
or policy considerations to the problem of SV in MARs living in Europe, regardless of the specific
research question, the study field, or research design. This search was part of a larger study called
“UN-MENAMAIS-UNderstanding the MEchanisms, NAture, MAgnitude and Impact of Sexual
violence in Belgium” and took place simultaneously with the search action for a CIS on the risk factors
and consequences of SV and help-seeking behaviours after SV victimization in MARs. These results
will be presented elsewhere.

The following inclusion criteria were used: papers on SV in MARs in Europe had to be published
after the year 2000 in English, French, or Dutch. Any author’s definition of sexual violence (i.e., rape
and any other form of sexual violence) was accepted, but studies that combined sexual and non-sexual
violence into one category in the analysis were excluded in order to maximize the comparability of
the prevalence numbers. However, we did use these sources in order to obtain a deeper sense of the
background concerning the issue of SV in MARs. If different forms of violence were studied in one
single study and rates of SV could be separated from the other types of violence, the paper was still
included. The Medical Subject Heading (MeSH, which refers to the controlled vocabulary used to
index all of the articles in PubMed) terms and key words presented in Table 1 were used in different
combinations and databases.

Table 1. Search terms. MeSH: Medical Subject Heading.

MeSH Terms Keywords Databases Alerts

Prevalence; sex offences;
child abuse; sexual
human trafficking; rape;
refugees; transients and
migrants; sexual
minorities

Sexual violence; rape; sexual assault; sexual
abuse; child abuse; human trafficking; sexual
exploitation; forced prostitution; sexual
harassment; sexual slavery; attempted rape;
refugees; asylum seekers; migrants;
undocumented migrants; legal status;
irregular; illegal; lesbian, gay, bisexual,
transgender & intersex (LGBTI); conflict
related sexual violence; war; European Union
(EU); Europe; high-income countries; Western
countries; help-seeking; help-seeking
behaviour; disclosure; selective disclosure;
health care; access; barriers

PubMed
Google Scholar
Science Direct

Crimpapers
Science
Direct

In addition to peer-reviewed articles, we also considered grey literature. With the term “grey
literature”, we refer to those documents that have not necessarily undergone a peer-review process
and/or are not included in academic bibliographical retrieval systems and often remain unpublished
and limited in distribution [21,22]. It includes reports of different natures, including dissertations,
technical specifications, standards and guidelines, official documentation, and so on [21]. These sources
were derived from the reference lists of studies used in the first phase and sources provided by experts
and alerts.

Initially, we identified a total of 2380 peer-reviewed articles on the prevalence of SV,
its consequences, the associated risk factors, and help-seeking behaviour after SV in MARs in the
database search and 93 through other sources. Of those, 138 documents were selected as relevant for
the general CIS on SV in MARs in Europe (cf. above). Ninety-one documents were excluded from the
CIS because they did not address our research question on SV prevalence in the population of interest
as they were of poor quality or were not fully accessible for our research team. We ultimately included
25 peer-reviewed articles and 22 grey literature documents in the CIS on the results and challenges
of SV prevalence studies in MARs in Europe. To have an idea of the prevalence of SV in MARs in
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Europe, only papers addressing the problem of SV in MARs living in Europe were included in the
analyses. The studies retained in the CIS discuss SV prevalence in MARs in the following 12 European
countries: Belgium, France, Germany, Greece, Hungary, Ireland, Malta, the Netherlands, Portugal,
Spain, Sweden, Switzerland, Turkey and the United Kingdom. One study reported a survey conducted
in all EU countries.

3. Results

3.1. Prevalence of SV in Migrants, Applicants for International Protection, and Refugees in Europe

Compared to the attention given to SV in the general population, research on SV in MARs is
extremely scarce. In this section, we discuss the prevalence of SV victimization and perpetration
in MARs in Europe. The findings regarding both victimization and perpetration will be presented
together when they stem from the same studies.

As we will discuss in more detail later, estimating the prevalence of SV in MARs involves several
challenges. The combination of these challenges led to the identification of only five studies on the
prevalence of SV in MARs in Europe that matched our predetermined inclusion criteria, and may be
the primary reason for the scarcity of data on prevalence, consequences, and mediating factors of SV
in this population.

One frequently cited paper concerns a community-based participatory study by Keygnaert et al.
from 2012 [23] on sexual and gender-based violence (SGBV) in refugees, applicants, and undocumented
migrants in Belgium and the Netherlands. This study showed that approximately 57% of the
participants indicated that they had been confronted with SV experiences, comprising rape and
sexual exploitation among others. Compared to the general population, the nature of the experienced
SV included more incidences of multiple and gang rape [23]. A fifth of all respondents in this study
reported having been sexually victimised themselves. A total of 332 acts of SGVB were described in 223
interviews, including 188 cases of SV, of which 47 were personal experiences and 141 were experienced
by a close peer of the respondent [23]. These results indicate a high risk for MARs of becoming
confronted with SV. At a more detailed level, 69% of individuals victimized since their arrival in
Europe were women, and 29% were men. In 2% of the cases, the gender of the victim remained unclear
or multiple victims of both sexes were involved. The opposite pattern can be found when asking
about who the assailants were. In 72.6% of the cases, the assailant was a man, in 1.5% it concerned
a transgender assailant, in 19.6%, the gender was not clearly specified, and only in 6% of the cases
the assailant was a woman [23]. In line with findings from studies in the general population [4,24],
most victims knew their assailants [23]. The assailant was in most cases an intimate partner (31%)
and less frequently a professional (23%), a family member (16%), an acquaintance (15%), or a stranger
(12%) [23]. In a third of the incidences, the assailant was a European citizen [23].

When looking further into the European situation, another much-cited study by
Keygnaert et al. [25] from 2014 in eight European countries (Belgium, Greece, Hungary, Ireland,
Malta, the Netherlands, Portugal, and Spain) examined the prevalence of SV in refugees,
applicants for international protection, and undocumented migrants in a wider European context.
This community-based participatory study showed that in the European asylum reception sector,
both sexes as well as both residents and professionals are at risk of being exposed to different
forms of violence, including SV, with 58.3% of the 562 respondents reporting having being directly
(23.3%) or indirectly (76.6%) confronted with SV [25]. This study also showed that victimization and
perpetration of violence seem to be more gender-balanced in comparison with the general population.
Both sexes indicated a comparable tendency to have experienced all types of violence perpetration
and victimization. However, men were more likely to be involved in SV perpetration and emotional
victimization, whereas women tended to be more likely to become the victim of SV and perpetrate
emotional violence [25].
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It should be noted here that the findings may be an underestimation since many of the respondents
in the study indicated that they did not want to disclose or were hesitant to disclose personal SV
experiences as long as they remained and/or worked in reception centres. Fear of reprisals by
community members and feared impact on their asylum case or stay in the facility may have influenced
the number of reported cases [25]. Although these studies give us an idea of the magnitude of the
problem in this population, their objective was not to present representative prevalence numbers.

In the same period, the European Union Agency for Fundamental Rights (FRA) [9] published an
EU-wide survey about violence against women (VAW), which included a section on the prevalence
of violence in migrant populations. They concluded that women who were not a citizen of their
current country of residence were more likely than women without a migration history to become
victims of physical and/or SV by both partners and non-partners after the age of 15. However,
they did not find notable differences from the general population in physical, sexual, or psychological
violence before the age of 15, and sexual harassment and stalking after the age of 15 [9]. Unfortunately,
these numbers cannot be broken down according to legal status, do not consider SV against men,
and are not comparable with the figures by Keygnaert et al. in 2012 and 2014 [23,25].

In 2015, Doctors of the World (Médicins du Monde, MdM) [26] disseminated a report on the access
to healthcare in 2014 for vulnerable people, such as MARs in 11 countries (Belgium, France, Germany,
Greece, the Netherlands, Spain, Sweden, Switzerland, the United Kingdom, Turkey, and Canada).
The data were collected by means of social and medical questionnaires administered to patients who
attended a MdM consultation in one of the 11 countries [26]. Unfortunately, questions on SV were not
asked in every country and strongly depended on the healthcare providers’ willingness to address
the issue. Even though the numbers could not be generalized, the results indicate that applicants for
international protection were disproportionately highly represented among victims of violence [26] and
thus may support the hypothesis that MARs are more vulnerable to SV than the general population.
Among the patients who were questioned about their experiences with SV, 27.6% (37.6% of women
and 7.3% of men) reported sexual assault. Rape was mentioned by 14.9% of those patients (24.1% of
the women and 5.4% of the men). Interestingly, male patients reported a quarter of the total number of
sexual assaults [26]. The figures cannot be considered representative, but they provide an impression
of the current situation.

Another important finding in this study, which continues in the line of the results found by
Keygnaert et al. [23,25,27], relates to the experiences of SV throughout the trajectory of MARs from
country of origin to country of destination. MARs do not only experience SV before migrating, but also
during and after their arrival in Europe [26,27]. In the population studied by MdM, 21.1% of the
reported rapes and 17.7% of the sexual assaults took place after the victim’s arrival in the host country.
This is an important finding since most studies on SV in MARs only consider violence cases in the
country of origin, ignoring the experiences en route or after arrival. Keygnaert et al. [27] found in
another study published in 2014 on SV among sub-Saharan migrants in Morocco that 45% of them had
experienced SV in a direct or indirect manner during their migration or in Morocco itself. These are
important findings to consider when asking about SV in this population. Identifying aspects related to
SV before leaving the country of origin, during transit, and after arrival in the host country is necessary
in order to provide appropriate and adequate policy recommendations and prevention strategies.

In 2009, the Refugee Council’s Vulnerable Women’s Project (VWP) [28] published some numbers
in line with the trends reported here. In a 21-month period (2006–2008), the project supported 153
refugee and asylum-seeking women in the United Kingdom. Of those, 76% indicated that they had
been raped either in their home country or in the United Kingdom, had been sexually abused (22%),
or had been confronted with threats of being raped or sexually abused while in detention in their
country of origin (9%). Men were not included in this study [28].

We will briefly discuss some non-European studies on conflict-related SV (CRSV) to illustrate the
specific SV experiences that may have taken place before the migration process started. During the
Rwandan genocide for example, up to half a million women were raped. In parts of Liberia, more than
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90% of women and girls above the age of three became the victim of CRSV, and in parts of Eastern
Congo, it is estimated that about 75% of the women were confronted with SV [28]. CRSV presents itself
in specific forms, such as gang rape, depending on the war in which it takes place and the underlying
function of the practice [29–32].

Although clear and robust prevalence rates of SV in MARs in Europe are lacking, the evidence
we have right now supports the hypothesis that MARs are vulnerable to becoming victims of SV.
In addition, it is in line with the wide recognition that in times of conflict everyone is more exposed to
violence and more particularity to SGBV [33]. The numbers reported on the situation in Europe also
follow the same trend as shown in a systematic review and meta-analysis from 2014 on SV among
female refugees in complex humanitarian emergencies. Vu et al. [34] estimate the prevalence of SV
in this population as approximately one in five women. Given the multiple barriers associated with
disclosing the experiences, the researchers stress that these numbers are most likely an underestimation.

3.2. Challenges in Conducting, Comparing, and Interpreting Research in Migrants, Applicants for
International Protection, and Refugees

The challenges in conducting research on MARs were approached and analysed in this study
from a socio-ecological perspective [19,20] in which four interlinked levels play a key role. We start
by (1) looking at the issues identified on the individual level, and continue with (2) the interpersonal
level, followed by (3) challenges at a broader organisational and community level. We will finish this
analysis with (4) a discussion of barriers in conducting research at a societal and public policy level.

3.2.1. Research Challenges at the Individual Level

At the individual level, two perspectives need to be taken into account, namely that of the
researcher and that of the research participant. Given the experience of the MAR population with
violent conflict, displacement, and human rights violations, most researchers struggle with approaching
their study population purely as objects of research without trying to make a difference and reduce
suffering [35,36]. From the researchers’ point of view, remaining neutral can be quite a challenge.
In addition, from an ethical perspective, one may question the motives for researching MARs if
researchers cannot offer them anything in return.

From the point of view of the research participant, factors related to disclosing sensitive
information about themselves can be a perceived or real threat to personal safety (infra). This may
result in (dis)trust from migrants of the so-called authorities and may influence their willingness
to participate.

3.2.2. Research Challenges at the Interpersonal Level

Many researchers are intrinsically motivated to work with this population because they want to
contribute to improving their situation [35]. At the same time, research can only have a substantial
impact for a group of people if the results are published. Both ethical considerations and logistic
challenges are central to finding the balance between applying high academic standards to the research
design and making a difference to the participants. It is not always possible for researchers to reveal the
details of how they conducted the study (e.g., identification and selection of participants, handling of
local security issues, context of the interviews, access to illegal immigrants, illegal activities performed
by MARs, etc.), because of the privacy of research participants and the fact that their safety might be at
stake. The political and legal issues related to the situation of applicants for international protection
and refugees means that they have fewer rights and are at risk when participating in research [35,36].
Because of the protection of the safety of the participants, some elements of the research design may
not always be revealed. The manner of gaining access to undocumented migrants is one example.
Participating in research on illegal behaviour may put both respondents and researchers at risk [36].
Withholding concrete and detailed descriptions of the research process and the gatekeepers involved
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as a way of protecting individual participants and the community as a whole [36] may lead to a lack of
reproducibility of the study and threaten the transparency of the results.

Researchers and their respondents often do not speak the same language and might have different
cultural backgrounds [35], meaning that interpreters or cultural mediators have to be involved in order
to gather data. However, including a third party into qualitative research brings along new challenges,
such as erroneous translations, difficulties in establishing a relation of trust between the interviewer
and the interviewee, and the risk of interviewees refraining from disclosure in the presence of a third
party out of fear of the effects on the community to which they belong.

These challenges could be reduced through the use of a community-based participatory research
approach [6,37]. This approach creates bridges between scientists and communities and establishes
mutual trust by sharing knowledge and valuable experiences [6]. By participating within the
community, researchers gain a deeper understanding of the unique circumstances in which a given
community lives. It facilitates open dialogue on sensitive issues and helps to define mutual agreements
about the collaborative research process [6].

3.2.3. Research Challenges at the Organisational and Community Level

Another significant challenge relates to the fact that the research population of MARs is mobile
and hard to reach. Firstly, when the study population is characterised by being on the move, it is
difficult to investigate effects over longer periods of time. This is specifically relevant in the light of
the impact of SV on the lives of victims, assailants, and their families/peers. Longitudinal designs are
very hard to establish.

Another fundamental problem in conducting representative studies on all kinds of migrant
populations lies in the difficulties of getting access to a certain community. To start with, MARs are not
equally distributed over Europe, nor within each country. They often live in big cities or near a certain
reception centre, and even within these broader areas they tend to live in specific neighbourhoods.
This means that achieving nationwide randomized samples is very costly and resource-intensive [38,39].
Furthermore, due to their legal status (or rather the lack thereof), subpopulations of MARs often remain
hidden [38,39]. The combination of these factors makes MARs a population that is hard to reach.

3.2.4. Research Challenges at the Societal and Public Policy Level

The societal level in the socio-ecological model looks at the broad societal factors that
create a challenging climate to conduct research on a vulnerable population such as MAR.
First of all, regulations regarding legal statuses can significantly influence research opportunities.
Ethical considerations play an important role here. Is it ethical to ask research questions which may
ultimately lead to policies that may negatively impact the living situation of the studied community?
Düvell et al. [36] gave the example of documenting how undocumented migrants enter a country
compared to studying the why question with regard to this behaviour. Researchers’ findings may
be used by policymakers to the disadvantage of the communities that participate [36]. A thorough
reflection of the justification of why one wants to conduct a certain study and how the findings may be
used afterwards should always be part of the preparatory phase.

Secondly, the extent to which people with different legal statuses are integrated into the larger
administrative and demographic organisation of a society can have a strong impact too. A common
practice to register migrants in the European Union is missing [38,39]. A related obstacle concerns the
difficulty of including MARs in representative studies. MARs are often excluded from large national
studies because of language problems [24] and a lack of complete demographic information [38,39].
Undocumented migrants also remain excluded from these studies since they are not represented in
national registries [38,39].
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3.3. Challenges in Conducting Research on Sexual Violence

In addition to dealing with the specific challenges involved in studying MARs, research on SV
itself can equally be a challenging task. Again, several reasons for the lack of an extensive, systematic
knowledge base on this topic can be classified according to a socio-ecological framework.

3.3.1. Research Challenges at the Individual Level

The primary reason for the difficulty of establishing the magnitude of the problem lies in the fact
that those involved commonly hide the experience (infra) and health care workers do not recognize
it. This may be out of fear of being stigmatized or of further violence after disclosure [24,28,40,41].
One cannot count or study what remains hidden.

3.3.2. Research Challenges at the Organisational, Community, and Interpersonal Level

The organisation and structure within the community and institutions create a specific barrier in
gaining access to populations. The refusal by community gatekeepers or those in charge of institutions
reduces the access to individuals that may be relevant for researchers [6,38,39]. This leads to bias and a
lack of generalizable data.

Linked to gaining access to a certain community to talk about SV are interpersonal barriers related
to the sensitivity of the researched topic. Disclosure of SV is one of the most important interpersonal
challenges identified with regard to investigating SV. Respondents need to be actively motivated
to discuss their experiences with SV to provide researchers with the necessary details to arrive at
conclusions that correspond with the lived reality of the participants. Therefore, certain criteria should
be met. Participants will be more likely to talk about their experiences if they perceive the interviewer
as trustworthy, as someone who understands them, as someone who responds in an accepting and not
stigmatizing manner, and if they expect disclosure to lead to future benefits [42–44]. These benefits
could be personal, but could also be related, for example, to the prevention of future victimization of
others. Drawing the bigger picture of a study in that light could be very useful. Informing participants
about what will ultimately happen with the findings of the study may be one way to increase the
motivation for participation. Another strategy may be to involve them in the dissemination of the
results within the community and to policymakers afterwards [2]. The use of a participatory research
design could thus be a promising approach to incentivise engagement in SV research.

3.3.3. Research Challenges at the Societal and Public Policy Level

At a broader societal level, it appears that defining SV remains a significant challenge. What falls
under the category of SV is not always clear. Publications on the theme use different terms to describe
the same concepts and phenomena or describe different types of SV with the same terminology.
Further, the societal construction and awareness of SV often seems to be limited to female victims of
rape perpetrated by men [6,45,46]. The victimization of males and transgender people is generally
neglected [45,46]. Stereotypical thinking about victims and sexual violence is strongly reinforced in
ruling rape myths [47]. As we will discuss below, this impacts the policies and funding of studies in
specific populations and the focus of research questions.

Definitions of Sexual Violence

Defining SV in a consistent manner is an important issue in researching and reporting SV to avoid
confusion and enhance the comparability of findings [48]. In a number of studies for example, data on
both sexual and physical violence are collected and/or analysed as one single item. When presented
as a single item, the nature of the violence and the underlying dynamics remain unclear. Both physical
and sexual violence encompass a multitude of types of violent acts, may emerge in diverse contexts,
and result in different consequences. At the same time, physical and SV show some overlap, are often
linked to each other, and may be hard to distinguish from one another in certain situations [6,49].
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Specifically, in the light of intimate partner violence (IPV), the distinction between the two may be
unclear. SV encompasses all sexual acts against someone’s will. It may be difficult to judge whether a
sexual act in an intimate relationship is against a partner’s will. For example, when partners have sex
with their partner against their will to avoid physical violence, does this count as SV or not? A clear
distinction between the two is often not described, and definitions are lacking.

The lack of a clear and encompassing definition of SV may result in policies and research
funding that focus solely on those forms of SV (such as completed rape of women) that meet the
lay understanding of the general public rather than corresponding to how the phenomenon is really
perceived and experienced by those people affected by it [6].

Violence against Women and Gender-Based Violence (GBV) as Umbrella Terms

The same problem arises in the study of VAW or GBV. SV is often discussed under those broader
umbrellas that are often used interchangeably [28]. GBV is generally used to describe and capture
all forms of violence that occur as a result of “the normative role expectations associated with each
gender, along with the unequal power relationships between men and women within the context of a
specific society” [50] (p 14).

VAW could be considered as a subcategory of GBV in which violence is directed at girls and
women and goes beyond what we consider as SV alone. It refers to many forms of violence, including
IPV and rape/sexual assault and other forms of SV perpetrated by someone other than a partner
(non-partner sexual violence), as well as female genital mutilation (FGM), honour killings, and the
trafficking of women [4]. Note that while women, girls, men, and boys can all become victims of
GBV [23,27,51], the main focus within this research area has traditionally been on women and girls.
To illustrate, an estimated 35% of all women worldwide are confronted at least once during their
life with physical and/or sexual violence, IPV, or SV by a non-partner [4]. When it comes to lifetime
prevalence in men however, these numbers are not available.

From a gender perspective, as a result of a ruling patriarchy, power relations, and hierarchical
constructions of masculinity and femininity, women appear to be more vulnerable to structural gender
inequality [24,52]. Therefore, the primary focus within GBV lies on VAW [24], which creates a gap in
the knowledge about GBV against boys and men [1,51] and undermines the comparison of female and
male experiences of victimization.

Defining Human Trafficking and Sexual Exploitation

Other umbrella terms related to SV and often used in the context of MARs are “human trafficking”,
“sexual exploitation”, and “SV as a weapon of war or conflict-related SV” (CRSV). These types of
violence could play a role both in the decision to leave the home country or in the specific vulnerabilities
of MARs while in transit or after arrival in the host country in Europe.

Trafficking in persons or human trafficking are often used as synonyms. Trafficking is characterized
by the exploitation of vulnerable people in specific kinds of way. The United Nations Office on Drugs
and Crime (UNODC) defines it on their webpage as “recruitment, transportation, transfer, harbouring
or receipt of persons, by means of the threat or use of force or other forms of coercion, of abduction,
of fraud, of deception, of the abuse of power or of a position of vulnerability or of the giving or
receiving of payments or benefits to achieve the consent of a person having control over another person,
for the purpose of exploitation” [53]. One way of exploitation is sexual exploitation, a form of SV that
again covers a range of different forms of sexual violence, such as forced prostitution, sexual slavery,
transactional sex, solicitation of transactional sex, and having an exploitative relationship [54,55].
The UN describes it in its glossary as “any actual or attempted abuse of position of vulnerability,
differential power or trust, for sexual purposes, including, but not limited to, profiting monetarily,
socially or politically from the sexual exploitation of another” [55].

Estimates of trafficking for sexual exploitation are difficult to ascertain for a number of reasons.
One of the complexities is the fact that the boundaries of trafficking and exploitation are often hard
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to define [56,57]. Again, consensus on a clear definition of the practices is lacking. Ascertaining
prevalence rates can thus be a challenging task. Nevertheless, there are enough indications of the
magnitude of this problem to draw the conclusion that it is a serious issue, especially among MARs.
The number of migrant girls and women under sexual exploitation at any given time in the United
Kingdom is estimated by the Refugee Council to range between 4000 and 10,000 [28]. A survey from
2012 by the International Labour Organization (ILO) showed that an estimated 22% of people in forced
labour were sexually exploited. The organization also estimated that two-thirds of all the revenues
from forced labour globally were the result of some form of forced sex work, amounting to around 99
billion US dollars or 85 billion euros a year [58].

As we will discuss later, migrants are especially at risk of ending up in forced labour and
experiencing SV in this context. According to the ILO, 44% of the victims had migrated within or
across countries prior to being trafficked [58]. The ILO also indicates that the vast majority of victims
of sexual exploitation are women and girls [56–58]. Importantly, we should not forget that the focus on
females as being the only victims might lead to a biased image. Based on different literature reviews,
multiple authors concluded that the existence of male sex workers was not acknowledged in the
identified sources [59,60].

In those cases where male sex workers were mentioned, they seemed to be considered as less
severely victimized. In contrast to female sex workers, they were assigned much more agency. Further,
in studies on male victimization, the focus was more on the danger of HIV infection rather than on
the violence component [59], emphasizing the public-health threat rather than the need for care [6]
of male victims. Providing health care for MARs appears to be motivated primarily by removing a
threat to public health [61,62]. In this regard, focusing on infectious diseases is often more accepted
than, for example, investing in mental health care, which is often considered as only benefitting the
individual involved.

Keygnaert and Guieu [61] argue that the binary approach in SV research, seeing women as
victims and men as perpetrators, ignores the complexity and multiplicity of the experience of violence,
women’s agency and victimisation of male, lesbian, gay, bisexual and transgender (LGBT) individuals
victimization, and the role of reigning social norms leading to acceptance of violence [61]. Interestingly,
in studies on male sex workers, sexual orientation seemed to be an important aspect, whereas female
victims of sexual exploitation were automatically considered to be heterosexual [59]. SV against
men seems to be recognized only when it concerns the rape of male prisoners or sexual torture of
homosexual men [41,63].

Conflict-Related Sexual Violence (CRSV)

SV may also occur as a component of war and conflict. Situations during or after conflict are
contexts with a high prevalence of SV [1]. CRSV refers to a potential weapon of war, ethnic cleansing,
or genocide, and is widely acknowledged as a serious problem of international security [30]. This type
of SV may be different from other types in that it is used as a strategical means to attain a goal, namely
achieving power and dominance over a group considered as inferior [29]. SV probably occurs in all
conflicts, but the prevalence and severity differs widely [30,31,64,65]. The term “CRSV” covers all
acts of SV that can be considered as strategical mechanisms deployed to attain military or political
goals [66]. However, wartime rape is not necessarily always an intentional war strategy, but is often
a tolerated weapon rather than an ordered way of attacking the enemy [29]. It is used as a way of
torturing people to exercise control over a specific group of people (e.g., ethnic minorities) or as a way
to punish or offend individuals and the group to which they belong [28,32].

It is important to consider all actors in conflict situations as possible victims and assailants.
Making the distinction between the two roles in conflict areas can be very difficult [32]. Militias, rebels,
state officers, and civilians are at risk of becoming victims, assailants, or both in the context of war,
with armed state actors being identified as more frequently perpetrating SV than rebel groups [29].
In the literature concerning CRSV, we can again identify a gender bias given that researchers generally
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do not ask about the sex of the assailants, but assume they are male [29]. Where testimonies about
CRSV against men do exist, they are often minimalised, not classified as SV, or ignored. Although the
literature is scarce, forced fellatio and masturbation, genital mutilation, forced rape by civilian men,
and forced insertion of objects in the anus of prisoners have been described during conflict [41,51,67].
Given this observation, it becomes clear that better knowledge about SV against boys and men
is needed.

In combination with the diversity of SV in conflict areas, making statements about the general
prevalence of CRSV is again not possible to date. In addition, apart from problems with defining
SV from an relational and societal perspective, the terms “rape”, “sexual assault”, “sexual abuse”,
and “sexual violence”, which are important to distinguish as they might include or exclude different
acts a victim had been subjected to, are often considered to be synonymous and are in many papers
used interchangeably [1]. This may result in blurred prevalence numbers.

Due to the lack of clear definitions used in studies, comparable prevalence data on CRSV is
difficult to collect.

4. Discussion

By discussing the evidence and challenges of SV prevalence research in MARs in Europe based
on a CIS in the light of a socio-ecological model, this paper adds to the limited knowledge base on this
topic. It does so by placing the findings from both peer-reviewed studies and grey literature next to
each other and by analysing both the specific challenges of conducting SV research and prevalence
studies in MAR populations. The findings of this CIS allow us to formulate some recommendations
for future research. Firstly, there is a pressing need for high-quality representative prevalence studies
on SV in MARs in Europe. Secondly, the identified challenges in conducting research on MARs lead to
the conclusion that a clean and ethical design for conducting research within this particular population
may be hard to reach and that creative approaches and mixed methods may be necessary. Designing a
study with this population would require attention to the specificities of MARs and their situation.
This means that we, as researchers, need to look for ways of reaching MARs who could fall out of
samples because of their legal status and cultural/language barriers. In addition, we need to guarantee
the safety of the participants. This can be done through a thorough analysis of the safety threats on
all levels of a socio-ecological approach and through addressing them in an ethical and concrete way
before the start of the study. Past researchers have experienced that participants were more willing
to talk about the experiences if they were not dependent for care or reception on the facilities in
which they were interviewed [23,25]. Considering the dependent situation in which MARs may find
themselves is one example of how we can estimate the safety threats for participants in SV research.

By working with interviewers who speak the same language and have the same cultural
background as the participants, misinterpretation of the data due to linguistic errors could be avoided.
However, researchers should be sensitive to the possible introduction of cultural biases by those
interviewers and discuss the interpretations with them. Further, although this might avoid the
problem of having to work with interpreters, it might induce a barrier on the side of the respondent as
this person might take into consideration the cultural habits of disclosure on such topics and potential
harmful community reactions to this disclosure and therefore decide not to disclose certain information
because of shared cultural identity. Training the interviewers sufficiently in asking questions about
sensitive issues, keeping confidentiality, trusting and bonding, and coping with this information thus
becomes key in this approach. Emphasizing the confidentiality of the shared information is crucial in
every encounter in order to reassure the interviewee that the disclosed information will not be passed
on to other persons in the community. In order to maintain participants’ motivation, limiting the data
collection to only one interview or questionnaire per person may help to avoid attrition at follow-up.

Aside from elements influencing the feasibility and quality of research with MAR populations,
challenges regarding researching the topic of SV should be addressed. First, SV needs to be defined
clearly. The definition should be inclusive, that is, applicable to men, women, and transgender people
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of all ages, regardless of their legal status, sexual orientation, or gender identity. To achieve this
objective, the acts falling under SV should be described as concrete and observable behaviours [48].
When inquiring about SV, attention should be given not only to the violent acts themselves, but also
to the gender of both the victim and assailant, the context in which the violence took place, and the
relation between the victim and assailant [68]. Given the broad range of types of SV MARs may have
encountered, both open and closed questions regarding SV are necessary to cover the entire range of
possibilities and to avoid interpretation bias [69].

When doing research on sensitive issues such as experiences of SV, it is important to consider the
possibility that the study participants may experience unintended negative consequences as a result of
their participation. Therefore, it may be useful to provide some follow-up support to ensure that they
have not come to harm as a result of the study [70–72].

Developing a clean research design for SV research in MARs is quite a challenge. A balancing
exercise between ethical considerations and academic standards will be key.

5. Conclusions

Sexual violence experiences in MARs living in Europe is widespread, yet representative studies
providing a solid data base are lacking. Future research should start with a clear definition of the
population and acts of SV in order to generate high-quality and comparable data. Given the necessity
of acknowledging the specific experiences related to different migratory stages and motivations,
mixed-method research using interviewers trained in cultural and linguistic skills should be applied to
fully grasp the complex manifestations of SV in MARs.

Ultimately, the goal of prevalence studies is to have a clear view on the magnitude of the problem
of SV in MARs in order to inform policymakers in their decision-making process regarding actions
to improve preventive measures and the allocation of sufficient resources to care programs for both
victims of SV and assailants. Although MARs are considered a specific minority group, they still are a
subgroup of the general population and should thus be entitled to any general strategy to eliminate
the negative consequences of SV and the victimization experience itself. In order to identify specific
vulnerabilities and consequences of SV related to legal status or migratory history, comparison with
the general population is necessary. Therefore, SV prevalence studies should be designed in such a
way that they are applicable to representative samples from both the general population and specific
subpopulations such as MARs, taking the research associated with hard-to-reach subgroups into
consideration and allowing for comparisons of the findings between different populations.
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Abstract: Chronic hepatitis C (HCV) is a public health priority in the European Union/European
Economic Area (EU/EEA) and is a leading cause of chronic liver disease and liver cancer. Migrants
account for a disproportionate number of HCV cases in the EU/EEA (mean 14% of cases and >50%
of cases in some countries). We conducted two systematic reviews (SR) to estimate the effectiveness
and cost-effectiveness of HCV screening for migrants living in the EU/EEA. We found that screening
tests for HCV are highly sensitive and specific. Clinical trials report direct acting antiviral (DAA)
therapies are well-tolerated in a wide range of populations and cure almost all cases (>95%) and
lead to an 85% lower risk of developing hepatocellular carcinoma and an 80% lower risk of all-cause
mortality. At 2015 costs, DAA based regimens were only moderately cost-effective and as a result
less than 30% of people with HCV had been screened and less 5% of all HCV cases had been treated
in the EU/EEA in 2015. Migrants face additional barriers in linkage to care and treatment due to
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several patient, practitioner, and health system barriers. Although decreasing HCV costs have made
treatment more accessible in the EU/EEA, HCV elimination will only be possible in the region if
health systems include and treat migrants for HCV.

Keywords: hepatitis C; screening; migrants; viral hepatitis elimination; European Union

1. Introduction

Chronic hepatitis C is an important public health problem in the EU/EEA, with an estimated
3.24 million persons having active hepatitis C virus (HCV) infection [1,2]. It is a leading cause of
chronic liver disease and liver cancer in the EU/EEA due to undetected and untreated infections [3–5].
Since 2013, the landscape of HCV treatment has changed rapidly as pan-genotypic DAA HCV treatment
regimens that cure most infections (>95% of cases) have become available, making HCV elimination
possible [6–9]. In 2015 however, only 34% of HCV infected persons had been diagnosed and less than
5% of all HCV cases had been treated [2]. Identifying and treating all groups at risk for HCV in the
EU/EEA will be essential to address the health and economic burden due to HCV in the EU/EEA and
to reach WHO elimination goals by 2030 [3,5,9–11].

HCV screening and control programs in the EU/EEA primarily focus on persons who inject drugs
(PWID), as they are the largest and highest burden population [1]. Migrants from intermediate and
high HCV prevalence countries (anti-HCV ≥ 2% and ≥5%, respectively) are an additional important
and underappreciated group at increased HCV risk in the EU/EEA and often do not have identifiable
HCV risk factors [12,13]. They are most likely to have been exposed to HCV in their countries of
origin through receipt of contaminated blood products or unsafe injections or procedures, and have
a prevalence of HCV that reflects that of their countries of origin [14,15]. The increased flow of
migrants from intermediate and high HCV prevalence countries into the EU/EEA over the past few
decades has resulted in a disproportionately high number of reported HCV cases (14%) occurring
among migrants, who account for up to one half of all cases in some low HCV prevalence EU/EEA
countries [12,13]. HCV diagnosis among migrants living in low incidence countries is delayed due
to several patient, practitioner, and infrastructural barriers that may result in a higher burden of
liver-associated complications compared to host populations [16,17]. We conducted a systematic
review (SR) to estimate the effectiveness, resource use, costs, and cost-effectiveness of HCV screening
programs for migrants in the EU/EEA.

2. Methods

2.1. Overall Approach and Key Questions

Using the Grading of Recommendations Assessment, Development, and Evaluation (GRADE)
approach, the Campbell and Cochrane Collaboration Equity Methods Group and review team
including clinicians, public health experts and researchers from across the EU/EEA, we conducted
evidence syntheses. “Migrants”, a focus of this review, included asylum seekers, refugees,
undocumented migrants, and other foreign-born residents. A detailed description of the methods
have been published and were registered in PROSPERO (CRD42016045798) [18].

We used the GRADE approach to rate the certainty of evidence starting with a simplified
categorization of study types (i.e., meta-analyses, RCTs, and observational studies). The rating
scheme allows for factors that may raise or lower the level of certainty. Factors that lower certainty
of evidence include, risk of bias, inconsistency across studies, indirectness, and publication bias.
Factors that increase certainty of evidence include large effect size and an observed dose-response
effect. The final certainty ratings are reflective of the certainty in the estimated effect in the context of
bias and limitations. Evidence was graded as high, moderate, low, or very low certainty, based on how
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likely further research would change the confidence in the estimate of effect. Low certainty and very
low certainty do not mean absence of evidence for effectiveness, but rather signal highlights the need
for more research to improve the precision of the estimate of effect.

This review followed the Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) and Cochrane methodological approach [18]. We used the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Checklist for reporting the
results of the systematic reviews (SR) [18,19]. The review team developed two overarching research
questions (PICO: Population, Intervention, Comparison, Outcome) and a logic model (Figure S1).
The logic model showed key questions/concepts along the evidence chain along the screening
effectiveness pathway [18,20,21]. The two overarching research questions (PICO) we sought to
answer were:

• What is the effectiveness of screening migrants arriving and living in the EU/EEA for HCV?
• What is the cost, resource utilization, and cost-effectiveness for screening migrants for HCV?

The following key questions were identified along the screening effectiveness pathway. (1) What
is the test accuracy and performance characteristics of screening tests for HCV? (2) What is the efficacy
of new direct acting antiviral (DAA) treatments for HCV to decrease HCV associated morbidity and
mortality? (3) What is the uptake of HCV of screening and treatment? (4) What is the cost-effectiveness
of a screen-treat approach for HCV in the general population and the migrant population when treated
with DAAs? [18].

2.2. Search Strategy and Selection Criteria

We conducted two searches, one for SRs and guidelines on the effectiveness and cost-effectiveness
of HCV screening programs in migrants and a second search for SRs and primary studies on the
resource use, costs, and cost-effectiveness of HCV screening programs in migrants. For the first
search, Medline via OVID, EMBASE, CINAHL, Epistemonikos, and Cochrane CENTRAL were
searched for publications between 1 January 2010 and 12 May 2016. A combination of key terms
was used including “hepatitis C/HCV”, “screening”, “migrants”, “costs”, “cost-effectiveness” AND
“guidelines”, and “reviews”. The search terms and the search strategy for Ovid Medline are included
in the supplementary material (Table S1). We also searched grey literature websites for published
guidelines and reports at CDC, ECDC, EASL (European Association for the Study of the Liver),
and WHO. We applied no language restrictions to the search. In the second search, using terms
of “hepatitis C/HCV”, “screening”, “costs”, and “cost-effectiveness”, Medline via Ovid, EMBASE,
the NHS Economic Evaluation Database (NHS EED), Database of Abstracts of Reviews of Effects
(DARE), and the Cost Effectiveness Analysis Tufts registry and Google scholar databases were searched
for publications between 1 January 2000 and 31 May 2016. Reference lists of relevant reviews were
also searched.

2.3. Study Selection and Quality Assessment

Two authors screened the titles and abstracts, assessed selected full-text articles for eligibility,
and extracted data from included articles. Disagreements were resolved by consensus or by a third
author. For the screening effectiveness search we included systematic reviews on the impact of HCV
screening or antiviral therapies on the development of liver related morbidities such as cirrhosis,
hepatocellular carcinoma, and the need for liver transplantation and all-cause or attributable mortality.
For the cost-effectiveness search we included individual economic studies of screening strategies that
included an arm of direct acting antiviral (DAA) therapies or studies of the cost-effectiveness of DAA
therapies [8]. We only included studies published in full and in English or French. If more than one
version of a SR was identified, the most recent was considered. Studies were excluded if they focused
only on nongeneralizable subgroups (such as PWIDs) (Figures 1 and 2).
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram for
the effectiveness of hepatitis C screening.
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Figure 2. PRISMA diagram for the resource use, costs, and cost-effectiveness for hepatitis C screening.

The methodologic quality of SRs was assessed by two authors using the AMSTAR tool
(A Measurement Tool to Assess Systematic Reviews) [22]. The GRADE criteria were applied to
assess the certainty of evidence in preselected outcome measures in the SRs (GRADE Tables S2–S5) [23].
For the second search which included individual studies the certainty of economic evidence in each
study was assessed using the relevant items from the 1997 Drummond checklist [24].

2.4. Data Extraction and Synthesis

The following information was extracted from each study: study design, objectives, analyses,
quality of the individual studies included in the systematic review, population examined, number
of included studies, total number of participants included, intervention, outcome, and the results.
For the economic studies we extracted the following data; economic methods used (e.g., microcosting
study, within-trial cost–utility analysis, Markov model), description of the case base population,
the intervention and comparator, absolute size and relative difference in resource use, cost-effectiveness
results (e.g., incremental net benefit (INB) or incremental cost-effectiveness ratio (ICER)), and three
specific questions for the GRADE Evidence to Decision table: the size of the resource requirements,
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the certainty of evidence around resource requirements, and whether the cost-effectiveness results
favored the intervention or comparison [25]. Key results were converted to 2015 Euros using the
Cochrane web-based currency conversion tool: https://eppi.ioe.ac.uk/costconversion/default.aspx.

3. Results

3.1. Search Results

In the search for the effectiveness of HCV screening we retrieved 1475 references and identified
10 additional records through other sources (Figure 1). After duplicates were removed, 1459
references were screened by title and abstract. A total of 43 references were then selected for full
text assessment. We did not identify any randomized controlled trials or SRs on the effectiveness
of HCV screening in the general or migrant populations. We therefore included five SRs and one
guideline that addressed the key questions along the screening evidence chain: the performance of
HCV diagnostic tests (n = 2) [6,26], the impact of HCV treatment on preventing HCC and all-cause
mortality (n = 3) [27–29], and the HCV care continuum (n = 1) (Table 1) [30]. In the economic search,
682 articles were retrieved and an additional eight records identified through other sources (Figure 2).
After duplicate removal, 664 references were screened by title and abstracts. Of these, a total of 88
references underwent full text assessment and 14 individual studies of populations living in low HCV
prevalence countries were included (Table 2) [31–44].

3.2. Performance of Diagnostic Tests

The performance of diagnostic testing for HCV has been recently summarized in the 2017
WHO Guidelines on Hepatitis B and C testing [6]. WHO estimates the sensitivity and specificity
of 3rd generation HCV enzyme immunoassays (EIA) to be 98% and 99%, respectively [6]. Similarly,
the sensitivity of the confirmatory test to detect virus nucleic acid (nucleic acid test; NATs) is estimated
to be 96.2% (95% CI, 94.4–97.5) and the specificity to be 98.9% (98.3–99.3) [6]. There was no reported
evidence suggesting that migrants or any other group would encounter lower performance rates.
The accuracy of point of care testing, a strategy that potentially could increase screening uptake,
was reviewed by Khuroo et al. who found that these tests performed well in low, middle, and high
income countries [26]. The sensitivity (95.8% (93.9–97.1)) was slightly lower compared to EIAs but
demonstrated comparable specificity (99.0% (98.5–99.3)) [26]. The GRADE certainty of the evidence in
the Khuroo study was very low (S3 GRADE Table 1).
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3.3. Impact of Therapy on Long-Term Outcomes

Interferon free DAAs are the recommended therapy for all HCV genotypes in the EU/EEA [8].
These regimens are well tolerated and cure > 95% of cases based on achieving sustained virologic
response (SVR0, which is considered to be a reliable surrogate outcome for HCV cure) [7,8]. Within the
search dates we did not identify any studies that examined the impact of DAA therapies on long-term
HCV liver related outcomes or mortality, as these agents only became available in 2013. Three SRs
that assessed the impact of older interferon (IFN) based HCV treatment on preventing liver related
sequelae and all-cause mortality were included [27–29]. These three SRs included studies from Europe,
North America, Australia, and Asia, and found that IFN-based HCV therapy significantly decreased
rates of hepatocellular carcinoma (HCC), hepatic decompensation, and all-cause mortality in those on
HCV treatment, and particularly in those who achieved SVR [27–29]. In a meta-analysis by Kimer et al.,
the risk of HCC was lower in those on antiviral HCV therapy (IFN or PEG-IFN alone or with ribavirin)
compared to placebo or no intervention (RR = 0.53, 95% CI 0.34–0.81). This effect was much more
pronounced among virological responders compared to nonresponders [27]. In the SR by Simmons
et al., the adjusted hazard ratio (aHR) of all-cause mortality rate was lower in patients on treatment
for chronic HCV after a median follow-up time of 5.4 years [28]. In those achieving SVR, compared
with non-SVR, the aHR was 0.50 (95% CI: 0.37–0.67) in the general population, and 0.26 (95% CI:
0.18–0.37) in the cirrhotic group [28]. Finally, in the SR conducted by the Public Health Agency of
Canada (PHAC), a reduction in hepatic mortality (60 fewer/1000, 95% CI: 59–62), HCC (18 fewer/1000,
95% CI: 17–19), hepatic decompensation or decompensated cirrhosis (46 fewer/1000, 95% CI: 46–47),
and need for liver transplantation (4 fewer/1000, 95% CI: 4–5) among those treated with DAA to
PEG-IFN was found [29]. The GRADE certainty of the evidence of the data in these three systematic
reviews was very low to moderate (GRADE Tables S3–S5).

3.4. The HCV Care Continuum and Pathway

In a SR of studies of the HCV care continuum in the pre-DAA period among in the general
population in the US from 2003–2013, only 50% of HCV cases were diagnosed and aware of their
infection, 27% had HCV RNA confirmatory testing, 16% were prescribed HCV therapy, and 9%
achieved SVR [30]. The results of this study were not stratified by risk group nor did they report on
the barriers to uptake of the steps along the care cascade. A modeling study in Europe published after
the search timeframe also demonstrated a weak HCV care continuum in 2015, consistent with the US
SR by Yehia [2]. They found that in Europe in 2015, only 36% of HCV infected persons have been
screened and, of those diagnosed, only 12.7% and 11.3% had been treated and cured, respectively [2].
They found that, to achieve WHO elimination targets, expansion of screening programs in the EU/EAA
would be needed along with unrestricted access to treatment for all found to be infected.

3.5. Resource Use, Costs and Cost-Effectiveness

Screening for HCV in those treated with DAAs is cost-effective even at higher 2015 costs. A UK
study evaluated the cost-effectiveness of screening and treating pregnant women attending antenatal
clinics [44]. The incremental cost effectiveness ratio (ICER) for screening and treatment (PR) compared
with no screening and no treatment was £2400 (€2745) per QALY gained. For screening and treating
with DAAs compared with no screening and no treatment, the ICER was still cost-effective at £9139
(€10,455)/QALY gained. A Canadian study evaluated the cost-effectiveness of screening for HCV
in different age groups and then treating with DAAs in the Canadian population where the HCV
seroprevalence ranged from 0.3 to 0.8% [32]. The ICER for IFN-free DAAs vs. older therapies ranged
from CAN$34,359 (€21,977) to CAN$44,034 (€28,166) per QALY gained [32]. In the US, Rein et al.
found that screening followed by DAA therapy was moderately cost-effective with ICERs ranging
from US$47,237 (€40,665) to US$72,169 (€62,128) per QALY gained [36].
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The Drummond Criteria [24]: (i) Was a well-defined question posed in answerable form? (ii)
Was a comprehensive description of the competing alternatives given (i.e., can you tell who did what
to whom, where, and how often)? (iii) Was the effectiveness of the program or services established?
(iv) Were all the important and relevant costs and consequences for each alternative identified? (v)
Were costs and consequences measured accurately in appropriate physical units (e.g., hours of nursing
time, number of physician visits, lost working days, and gained life years)? (vi) Were the cost and
consequences valued credibly? (vii) Were costs and consequences adjusted for differential timing?
(viii) Was an incremental analysis of costs and consequences of alternatives performed? (ix) Was
allowance made for uncertainty in the estimates of costs and consequences? (x) Did the presentation
and discussion of study results include all issues of concern to users?

Non-pan-genotypic DAA therapies have also been found to be moderately cost-effective, however
they had a large budget impact at the 2015 cost of treatment [31]. Deuffic-Burban found that DAAs were
moderately cost-effective for genotypes 1 and 4 regardless of fibrosis stage, ranging from €40,000 to
€88,000 per quality-adjusted life year (QALY) gained (Table 2). IFN-based regimens were estimated to
be more cost-effective for genotypes 2 or 3 at €21,300 to €19,400 per QALY gained regardless of fibrosis
stage [31]. DAAs were found to be moderately cost-effective for genotype 1 & 4 at a median threshold
of €24,000/QALY gained and maximum upper limit of €80,000/QALY gained however, introducing
these regimens on a wide scale would have a substantial budget impact of €3.5–7.2 billion on the
French health care system [31,45]. Several US studies have evaluated the cost-effectiveness of DAA
therapies compared to older PEG-INF-RBV therapies and found that DAA therapies were moderately
cost-effective at a willingness-to-pay threshold of $50,000 US (€39,210), but varied significantly by HCV
genotype, presence of liver fibrosis, and treatment history [33–38]. In the US, DAAs were moderately
cost-effective for genotypes 1 & 4 whereas IFN-RBV was more cost-effective for genotypes 2 & 3. DAAs
were more cost-effective in the presence of cirrhosis and treatment naïve patients. Providing DAAs to
all eligible HCV patients would also have a huge budget impact, costing an additional US$65 (€56)
billion over a 5-year period, whereas the resulting cost-offsets were estimated at only US$16 (€14)
billion [34].

335



IJERPH 2018, 15, 2013

T
a

b
le

2
.

In
cl

ud
ed

st
ud

ie
s

on
th

e
co

st
,r

es
ou

rc
e

us
e,

an
d

co
st

-e
ff

ec
ti

ve
ne

ss
of

H
C

V
sc

re
en

in
g

an
d

di
re

ct
ac

ti
ng

an
ti

vi
ra

lt
he

ra
pi

es
.

S
tu

d
y

Q
u

a
li

ty
/C

e
rt

a
in

ty
o

f
E

co
n

o
m

ic
E

v
id

e
n

ce
D

e
si

g
n

/P
o

p
u

la
ti

o
n

In
te

rv
e
n

ti
o

n
(s

)
C

o
st

-E
ff

e
ct

iv
e
n

e
ss

(I
C

E
R

o
r

IN
B

)
R

e
so

u
rc

e
R

e
q

u
ir

e
m

e
n

ts

C
o

st
-e

ff
e
ct

iv
e
n

e
ss

o
f

H
C

V
S

cr
e
e
n

in
g

a
n

d
D

A
A

th
e
ra

p
y

Br
et

t-
M

aj
or

20
16

[4
1]

C
er

ta
in

ty
of

ev
id

en
ce

:
m

od
er

at
e

A
llo

w
an

ce
w

as
m

ad
e

fo
r

un
ce

rt
ai

nt
y

in
th

e
es

ti
m

at
es

of
co

st
s,

H
C

V
ra

te
s,

an
d

ra
ng

es
w

er
e

pr
ov

id
ed

.T
hr

es
ho

ld
se

ns
it

iv
it

y
an

al
ys

is
un

de
rt

ak
en

.
PS

A
no

tp
er

fo
rm

ed
.

Ju
st

ifi
ca

ti
on

fo
r

ch
oi

ce
of

ra
ng

es
w

as
pr

ov
id

ed
fo

r
al

lp
ar

am
et

er
s.

C
os

to
ff

se
ts

(a
nd

ne
t

sa
vi

ng
s)

ra
th

er
th

an
co

st
-e

ff
ec

ti
ve

ne
ss

w
as

re
po

rt
ed

D
e
si

g
n

:
D

ec
is

io
n-

an
al

yt
ic

co
st

in
g

m
od

el
;r

es
ul

ts
re

po
rt

ed
in

U
S

do
lla

rs
P

o
p

u
la

ti
o

n
:

A
pp

lic
an

ts
to

U
S

m
ili

ta
ry

se
rv

ic
e

H
C

V
pr

ev
al

en
ce

0.
48

–0
.9

8/
10

00

T
h

re
e

st
ra

te
g

ie
s:

1-
En

zy
m

e
im

m
un

oa
ss

ay
(E

IA
)s

cr
ee

ni
ng

2-
EI

A
+

nu
cl

ei
c

ac
id

te
st

in
g

(N
A

T)
sc

re
en

in
g

3-
no

sc
re

en
in

g

Tr
ea

tm
en

tw
it

h
SO

F
ba

se
d

re
gi

m
en

s

N
ot

ap
pl

ic
ab

le
(C

os
ti

ng
st

ud
y)

H
ig

h
co

st
s.

W
it

h
no

sc
re

en
in

g,
th

e
co

st
to

th
e

D
ep

ar
tm

en
to

fD
ef

en
ce

of
tr

ea
ti

ng
th

e
es

ti
m

at
ed

93
ca

se
s

of
ch

ro
ni

c
H

C
V

ca
se

s
fr

om
a

si
ng

le
ye

ar
’s

ac
ce

ss
io

n
co

ho
rt

w
as

$9
.3

m
ill

io
n

[€
7,

29
3,

13
4]

.
Sc

re
en

in
g

w
it

h
th

e
H

C
V

an
ti

bo
dy

te
st

fo
llo

w
ed

by
th

e
nu

cl
ei

c
ac

id
te

st
fo

r
co

nfi
rm

at
io

n
yi

el
de

d
a

ne
ta

nn
ua

ls
av

in
gs

an
d

a
$3

.1
m

ill
io

n
do

lla
r

[€
2,

43
1,

04
4]

ad
va

nt
ag

e
ov

er
no

ts
cr

ee
ni

ng
.

H
e

20
16

[4
2]

C
er

ta
in

ty
of

ev
id

en
ce

:
m

od
er

at
e

A
llo

w
an

ce
w

as
m

ad
e

fo
r

un
ce

rt
ai

nt
y

in
th

e
es

ti
m

at
es

of
co

st
s

an
d

co
ns

eq
ue

nc
es

,a
nd

ra
ng

es
w

er
e

pr
ov

id
ed

.
PS

A
no

tp
er

fo
rm

ed
.

Ju
st

ifi
ca

ti
on

fo
r

ch
oi

ce
of

ra
ng

es
w

as
no

tp
ro

vi
de

d
fo

r
al

lp
ar

am
et

er
s.

C
os

t-
ef

fe
ct

iv
en

es
s

re
su

lt
s

w
er

e
se

ns
it

iv
e

to
th

e
ti

m
e

ho
ri

zo
n.

D
e
si

g
n

:
D

yn
am

ic
m

ic
ro

si
m

ul
at

io
n

m
od

el
of

tr
an

sm
is

si
on

/p
ro

gr
es

si
on

of
H

C
V,

an
d

co
st

-e
ff

ec
ti

ve
ne

ss
an

d
bu

dg
et

im
pa

ct
an

al
ys

is
;

re
su

lt
s

re
po

rt
ed

in
U

S
do

lla
rs

P
o

p
u

la
ti

o
n

:
Po

pu
la

ti
on

in
U

S
pr

is
on

s
H

C
V

pr
ev

al
en

ce
25

%
an

d
50

%
un

di
ag

no
se

d

T
h

re
e

st
ra

te
g

ie
s:

1-
ri

sk
-b

as
ed

sc
re

en
in

g
2-

un
iv

er
sa

lo
pt

-o
ut

sc
re

en
in

g
3-

no
sc

re
en

in
g

Tr
ea

tm
en

tw
it

h
SO

F
ba

se
d

re
gi

m
en

s

IC
ER

($
/Q

A
LY

ga
in

ed
):

1
y

e
a
r

ri
sk

-b
a
se

d
v

s.
n

o
sc

re
e
n

in
g

:
$1

9,
63

5
[€

15
,5

52
]

1
y

e
a
r

u
n

iv
e
rs

a
l

v
s.

n
o

sc
re

e
n

in
g

:
$2

0,
57

1
[€

16
,2

93
]

5
y

e
a
r

u
n

iv
e
rs

a
l

v
s.

n
o

sc
re

e
n

in
g

:
$2

4,
04

6
[€

19
,0

46
]

1
0

y
e
a
r

u
n

iv
e
rs

a
l

v
s.

n
o

sc
re

e
n

in
g

:
$2

9,
23

4
[€

23
,1

55
]

Lo
w

to
m

od
er

at
e

co
st

s.
S

cr
e
e
n

in
g

co
st

p
e
r

2
m

il
li

o
n

p
ri

so
n

e
rs

:
1y

ea
r

ri
sk

-b
as

ed
vs

.n
o

sc
re

en
in

g:
+$

37
M

[€
29

M
]

1y
ea

r
un

iv
er

sa
lv

s.
no

sc
re

en
in

g:
+$

10
7M

[€
84

M
]

5y
ea

r
un

iv
er

sa
lv

s.
no

sc
re

en
in

g:
+$

17
8M

[€
14

0M
]

10
ye

ar
un

iv
er

sa
lv

s.
no

sc
re

en
in

g:
+$

24
9M

[€
19

7M
]

T
re

a
tm

e
n

t
co

st
p

e
r

2
m

il
li

o
n

p
ri

so
n

e
rs

:
N

o
sc

re
en

in
g:

$5
9,

03
5M

[€
46

,7
59

M
]

1y
ea

r
ri

sk
-b

as
ed

vs
.n

o
sc

re
en

in
g:

+$
81

6M
[€

64
6M

]
1y

ea
r

un
iv

er
sa

lv
s.

no
sc

re
en

in
g:

+$
14

80
M

[€
11

72
M

]
5y

ea
r

un
iv

er
sa

lv
s.

no
sc

re
en

in
g:

+$
19

51
M

[€
15

45
M

]
10

ye
ar

un
iv

er
sa

lv
s.

no
sc

re
en

in
g:

+$
21

90
M

[€
17

34
M

]

336



IJERPH 2018, 15, 2013

T
a

b
le

2
.

C
on

t.

S
tu

d
y

Q
u

a
li

ty
/C

e
rt

a
in

ty
o

f
E

co
n

o
m

ic
E

v
id

e
n

ce
D

e
si

g
n

/P
o

p
u

la
ti

o
n

In
te

rv
e
n

ti
o

n
(s

)
C

o
st

-E
ff

e
ct

iv
e
n

e
ss

(I
C

E
R

o
r

IN
B

)
R

e
so

u
rc

e
R

e
q

u
ir

e
m

e
n

ts

C
o

st
-e

ff
e
ct

iv
e
n

e
ss

o
f

H
C

V
S

cr
e
e
n

in
g

a
n

d
D

A
A

th
e
ra

p
y

O
rk

in
20

16
[4

3]

C
er

ta
in

ty
of

ev
id

en
ce

:l
ow

A
llo

w
an

ce
w

as
no

tm
ad

e
fo

r
un

ce
rt

ai
nt

y
in

th
e

es
ti

m
at

es
of

co
st

s
an

d
co

ns
eq

ue
nc

es
.N

o
so

ur
ce

fo
r

un
it

pr
ic

es
(c

os
ts

)w
as

gi
ve

n.
PS

A
no

tp
er

fo
rm

ed
.

Ju
st

ifi
ca

ti
on

fo
r

ch
oi

ce
of

ra
ng

es
w

as
no

tp
ro

vi
de

d
fo

r
al

lp
ar

am
et

er
s.

C
os

t-
ef

fe
ct

iv
en

es
s

re
su

lt
s

w
er

e
no

tr
ep

or
te

d.

D
e
si

g
n

:
Pr

os
pe

ct
iv

e
1

w
ee

k-
lo

ng
sn

ap
sh

ot
ob

se
rv

at
io

na
ls

tu
dy

w
it

h
as

su
m

ed
co

st
s

fo
r

te
st

in
g

an
d

tr
ea

ti
ng

;r
es

ul
ts

re
po

rt
ed

in
Br

it
is

h
po

un
ds

P
o

p
u

la
ti

o
n

:
Pe

op
le

vi
si

ti
ng

em
er

ge
nc

y
de

pa
rt

m
en

ts
in

th
e

U
K

H
C

V
pr

ev
al

en
ce

1.
84

%

O
n

e
st

ra
te

g
y

:
R

ou
ti

ne
co

m
bi

ne
d

H
IV

,H
C

V,
an

d
H

BV
te

st
in

g
N

ot
ap

pl
ic

ab
le

Lo
w

to
m

od
er

at
e

co
st

s.
A

ss
um

in
g

th
e

co
st

pe
r

di
ag

no
si

s
is

£7
[€

8]
,

th
e

co
st

pe
r

ne
w

ca
se

de
te

ct
ed

w
ou

ld
be

£9
88

[€
11

09
]f

or
H

C
V,

£1
35

1
[€

15
17

]f
or

H
BV

.
an

d
£2

47
8

[€
27

83
]f

or
H

IV
.

R
ei

n
20

15
[3

6]

C
er

ta
in

ty
of

ev
id

en
ce

:
hi

gh
A

llo
w

an
ce

w
as

m
ad

e
fo

r
un

ce
rt

ai
nt

y
in

th
e

es
ti

m
at

es
of

co
st

s
an

d
co

ns
eq

ue
nc

es
,a

nd
ra

ng
es

w
er

e
pr

ov
id

ed
.

PS
A

w
as

pe
rf

or
m

ed
.

Ju
st

ifi
ca

ti
on

fo
r

ch
oi

ce
of

ra
ng

es
w

as
pr

ov
id

ed
fo

r
al

lp
ar

am
et

er
s.

C
os

t-
ef

fe
ct

iv
en

es
s

re
su

lt
s

w
er

e
se

ns
iti

ve
to

tr
ea

tm
en

t
co

st
,S

V
R

pr
ob

ab
ili

ty
,

Q
A

LY
po

st
SV

R
,fi

br
os

is
ra

te

D
e
si

g
n

:
M

on
te

C
ar

lo
si

m
ul

at
io

n
m

od
el

;r
es

ul
ts

pr
es

en
te

d
in

U
S

do
lla

rs
.

P
o

p
u

la
ti

o
n

:
G

en
er

al
po

pu
la

ti
on

ag
ed

≥2
0,

an
d

pa
ti

en
ts

w
it

h
ch

ro
ni

c
H

C
V

ge
no

ty
pe

1,
2,

3,
an

d
4

in
U

S
H

C
V

pr
ev

al
en

ce
ra

te
:v

ar
ie

s
by

bi
rt

h
de

ca
de

,r
ac

e,
an

d
se

x
H

ea
vy

al
co

ho
lic

s
0.

08
9

H
IV

+
0.

02

Sc
re

en
in

g
fo

llo
w

ed
by

tr
ea

tm
en

t
F

iv
e

st
ra

te
g

ie
s:

1-
PR

2-
PI

+P
R

3-
SO

F+
PR

4-
SO

F+
SI

M
5-

SO
F+

R
BV

G
e
n

o
ty

p
e

1 /
4
—

IC
E

R
($

/Q
A

L
Y

):
PR

vs
.n

o
tr

ea
tm

en
t:

$5
9,

79
2

[€
47

,3
59

]
PR

ex
te

ns
iv

el
y

do
m

in
at

ed
by

PI
+P

R
PI

+
PR

vs
.n

o
tr

ea
tm

en
t:$

43
,5

30
[€

34
,4

78
]

SO
F+

PR
vs

.P
I+

PR
:$

47
,2

37
[€

37
,4

14
]

SO
F+

SI
M

vs
.S

O
F+

PR
:$

72
,1

69
[€

57
,1

62
]

Tr
ea

tm
en

tc
os

ts
:

G
e
n

o
ty

p
e

1
&

4
:

PR
:$

61
,2

24
[€

48
,4

93
]

PI
+P

R
:$

78
,8

12
[€

62
,4

24
]

SO
F+

PR
:$

99
,3

06
[€

78
,6

56
]

SO
F+

SI
M

:$
15

0,
36

0
[€

11
9,

09
4]

G
e
n

o
ty

p
e

2
:

PR
:$

30
,6

12
[€

24
,2

46
]

SO
F+

R
BV

:$
88

,1
58

[€
69

,8
26

]
G

e
n

o
ty

p
e

3
:

PR
:$

30
,6

12
[€

24
,2

46
]

SO
F+

R
BV

:$
17

6,
31

6
[€

13
9,

65
3]

O
th

er
co

st
s:

Te
st

in
g:

an
ti

bo
dy

:$
25

[€
19

]
R

N
A

:$
59

[€
45

]
Po

st
-d

ia
gn

os
ti

c
ev

al
ua

ti
on

:
if

co
or

di
na

te
d

w
it

h
tr

ea
tm

en
t:

$8
32

[€
65

8]
if

no
tt

re
at

ed
:$

86
9

[€
68

8]

337



IJERPH 2018, 15, 2013

T
a

b
le

2
.

C
on

t.

S
tu

d
y

Q
u

a
li

ty
/C

e
rt

a
in

ty
o

f
E

co
n

o
m

ic
E

v
id

e
n

ce
D

e
si

g
n

/P
o

p
u

la
ti

o
n

In
te

rv
e
n

ti
o

n
(s

)
C

o
st

-E
ff

e
ct

iv
e
n

e
ss

(I
C

E
R

o
r

IN
B

)
R

e
so

u
rc

e
R

e
q

u
ir

e
m

e
n

ts

C
o

st
-e

ff
e
ct

iv
e
n

e
ss

o
f

H
C

V
S

cr
e
e
n

in
g

a
n

d
D

A
A

th
e
ra

p
y

Se
lv

ap
at

t
20

15
[4

4]

C
er

ta
in

ty
of

ev
id

en
ce

:
m

od
er

at
e

A
llo

w
an

ce
w

as
m

ad
e

fo
r

un
ce

rt
ai

nt
y

in
th

e
es

ti
m

at
es

of
co

st
s

an
d

co
ns

eq
ue

nc
es

,a
nd

ra
ng

es
w

er
e

pr
ov

id
ed

.
PS

A
no

tp
er

fo
rm

ed
.

Ju
st

ifi
ca

ti
on

fo
r

ch
oi

ce
of

ra
ng

es
w

as
no

tp
ro

vi
de

d
fo

r
al

lp
ar

am
et

er
s.

C
os

t-
ef

fe
ct

iv
en

es
s

re
su

lt
s

w
er

e
se

ns
it

iv
e

to
th

e
pr

ev
al

en
ce

of
H

C
V

in
fe

ct
io

n
am

on
g

th
e

sc
re

en
ed

w
om

en
an

d
th

e
pr

op
or

ti
on

of
id

en
ti

fie
d

w
om

en
tr

ea
te

d.

D
e
si

g
n

:
M

ar
ko

v
co

ho
rt

si
m

ul
at

io
n

m
od

el
;r

es
ul

ts
re

po
rt

ed
in

Br
it

is
h

po
un

ds
P

o
p

u
la

ti
o

n
:

Pr
eg

na
nt

w
om

en
at

te
nd

in
g

an
te

na
ta

lc
lin

ic
s

in
th

e
U

K
H

C
V

pr
ev

al
en

ce
0.

38
%

T
w

o
st

ra
te

g
ie

s:

1-
sc

re
en

in
g

an
d

tr
ea

tm
en

t
(P

R
)

2-
no

sc
re

en
in

g
an

d
no

tr
ea

tm
en

t

Ba
se

-c
as

e:
Tr

ea
tm

en
tw

it
h

PR
ba

se
d

re
gi

m
en

(I
FN

/R
BV

)
A

dd
it

io
na

ls
ce

na
ri

os
:

1-
IF

N
/R

BV
+S

O
F

2-
IF

N
/R

BV
→

Ø
SV

R
→

IF
N

/R
BV

+S
O

F

IC
ER

(£
/Q

A
LY

):
S

cr
e
e
n

in
g

+
P

R
v

s.
n

o
sc

re
e
n

in
g

+
n

o
tr

e
a
tm

e
n

t:
£2

40
0

[€
27

45
]

(s
cr

e
e
n

in
g

+
n

e
w

e
r

d
ir

e
ct

-a
ct

in
g

a
n

ti
v

ir
a
l

re
g

im
e
n

s
v

s.
n

o
sc

re
e
n

in
g

+
n

o
tr

e
a
tm

e
n

t:
£9

13
9

[€
10

,4
55

])

M
od

er
at

e
co

st
s.

To
ta

lc
os

ts
of

sc
re

en
in

g
an

d
co

nfi
rm

at
io

n
of

44
ne

w
di

ag
no

se
s:

£2
40

,6
41

[€
27

5,
29

9]
C

os
tp

er
ne

w
ly

di
ag

no
se

d
in

di
vi

du
al

:
£5

46
9

[€
62

56
]

W
on

g
20

15
[3

2]

C
er

ta
in

ty
of

ev
id

en
ce

:
m

od
er

at
e

A
llo

w
an

ce
w

as
m

ad
e

fo
r

un
ce

rt
ai

nt
y

in
th

e
es

ti
m

at
es

of
co

st
s

an
d

co
ns

eq
ue

nc
es

,a
nd

ra
ng

es
w

er
e

pr
ov

id
ed

.
PS

A
w

as
pe

rf
or

m
ed

.
Ju

st
ifi

ca
ti

on
fo

r
ch

oi
ce

of
ra

ng
es

w
as

pr
ov

id
ed

fo
r

al
lp

ar
am

et
er

s.
C

os
t-

ef
fe

ct
iv

en
es

s
re

su
lt

s
w

er
e

se
ns

it
iv

e
to

ra
te

s
of

ch
ro

ni
c

H
C

V
in

fe
ct

io
n,

se
ro

pr
ev

al
en

ce
,c

os
ts

(e
xc

lu
di

ng
th

e
co

st
of

an
ti

vi
ra

lt
he

ra
py

),
tr

ea
tm

en
tu

pt
ak

e
an

d
qu

al
it

y
of

lif
e

(u
ti

lit
ie

s)
.

D
e
si

g
n

:
D

ec
is

io
n-

an
al

yt
ic

M
ar

ko
v

m
od

el
;r

es
ul

ts
re

po
rt

ed
in

C
an

ad
ia

n
do

lla
rs

P
o

p
u

la
ti

o
n

:
G

en
er

al
C

an
ad

ia
n

po
pu

la
ti

on
,

2
ag

e
gr

ou
ps

:2
5–

64
an

d
45

–6
4

ye
ar

s
ol

d
H

C
V

pr
ev

al
en

ce
as

su
m

ed
is

0.
5%

F
o

u
r

st
ra

te
g

ie
s:

1-
N

o
sc

re
en

in
g

2-
Sc

re
en

an
d

tr
ea

tw
it

h
PR

3-
Sc

re
en

an
d

tr
ea

tw
it

h:

a
G

1:
In

te
rf

er
on

fr
ee

D
A

A
b

G
2/

3:
SO

F+
R

BV
c

G
4/

5/
6:

PR

4-
Sc

re
en

an
d

tr
ea

tw
it

h:

a
G

1:
SI

M
+P

R
b

G
2/

3:
SO

F+
R

BV
c

G
4/

5/
6:

PR

IC
ER

(C
A

N
$/

Q
A

LY
)o

fs
cr

ee
ni

ng
an

d
tr

ea
tm

en
tv

s.
no

sc
re

en
in

g:
A

g
e

2
5
–
6
4

y
e
a
rs

:
PR

:$
38

,1
17

[€
25

,5
02

]
IF

N
-f

re
e

D
A

A
(g

en
ot

yp
e

1)
,S

O
F+

R
BV

(g
en

ot
yp

e
2/

3)
,o

r
PR

(g
en

ot
yp

e
4/

5/
6)

:
$3

4,
78

3
[€

23
,2

71
]

PR
+R

BV
(g

en
ot

yp
e

1)
,S

O
F+

R
BV

(g
en

ot
yp

e
2/

3)
,o

r
PR

(g
en

ot
yp

e
4/

5/
6)

:
$4

2,
39

8
[€

28
,3

66
]

A
g

e
4
5
–
6
4

y
e
a
rs

:
PR

:$
34

,3
59

[€
22

,9
88

]
SI

M
+P

R
(G

1)
,S

O
F+

R
BV

(G
2/

3)
,o

r
PR

(G
4/

5/
6)

:$
44

,0
34

[€
29

,4
61

]
IF

N
-f

re
e

D
A

A
(G

1)
,S

O
F+

R
BV

(G
2/

3)
,o

r
PR

(G
4/

5/
6)

:$
35

,5
62

[€
23

,7
93

]

M
od

er
at

e
to

hi
gh

co
st

s:
C

A
N

$7
0,

00
0

[€
46

,8
34

]$
84

,0
00

[€
56

,2
01

]/
pe

rs
on

.
C

o
st

s
o

f
a
n

ti
v

ir
a
l

th
e
ra

p
ie

s
(C

A
N

$
):

SI
M

-b
as

ed
:2

4
w

ee
ks

:$
46

,1
57

[€
30

,8
81

];
48

w
k:

$5
5,

81
1

[€
37

,3
40

]
SO

F-
ba

se
d:

12
w

k:
$5

5,
00

0
[€

36
,7

98
]

A
BT

-b
as

ed
:4

8
w

k:
$1

9,
94

8
[€

13
,3

46
];

24
w

k:
$9

97
4

[€
66

73
]

C
o

st
s

o
f

a
d

v
e
rs

e
e
v

e
n

ts
(w

e
e
k

ly
):

an
em

ia
:$

10
7

[€
71

],
de

pr
es

si
on

:$
73

[€
48

],
pr

ur
it

us
:$

12
[€

8]
,r

as
h:

$1
2

[€
8]

H
C

V
-t

e
st

s:
an

ti
-H

C
V

:$
14

[€
9]

,H
C

V
R

N
A

:$
10

0
[€

66
]

F
o

r
a
g

e
2
5
–
6
4

y
e
a
rs

,
N

o
sc

re
en

in
g:

$7
1,

32
7

[€
47

,7
22

];
Sc

re
en

an
d

tr
ea

t:
PR

:$
71

,4
50

[€
47

,8
04

]
IF

N
-f

re
e

D
A

A
(G

1)
,S

O
F+

R
BV

(G
2/

3)
or

PR
(G

4/
5/

6)
:

$7
1,

59
3

[€
47

,9
00

]
SI

M
+P

R
(G

1)
,S

O
F+

R
BV

(G
2/

3)
or

PR
(G

4/
5/

6)
:

$7
1,

59
3

[€
47

,9
00

]
F

o
r

a
g

e
4
5
–
6
4
:

N
o

sc
re

en
in

g:
$8

3,
33

5
[€

55
,7

56
]

Sc
re

en
an

d
tr

ea
t:

PR
:$

83
,4

76
[€

55
,8

50
]

IF
N

-f
re

e
D

A
A

(G
1)

,S
O

F+
R

BV
(G

2/
3)

or
PR

(G
4/

5/
6)

:
$8

3,
67

2
[€

55
,9

81
]

SI
M

+P
R

(G
1)

,S
O

F+
R

BV
(G

2/
3)

or
PR

(G
4/

5/
6)

:
$8

3,
67

3
[€

55
,9

82
]

338



IJERPH 2018, 15, 2013

T
a

b
le

2
.

C
on

t.

S
tu

d
y

Q
u

a
li

ty
/C

e
rt

a
in

ty
o

f
E

co
n

o
m

ic
E

v
id

e
n

ce
D

e
si

g
n

/P
o

p
u

la
ti

o
n

In
te

rv
e
n

ti
o

n
(s

)
C

o
st

-E
ff

e
ct

iv
e
n

e
ss

(I
C

E
R

o
r

IN
B

)
R

e
so

u
rc

e
R

e
q

u
ir

e
m

e
n

ts

C
o

st
-e

ff
e
ct

iv
e
n

e
ss

o
f

H
C

V
S

cr
e
e
n

in
g

a
n

d
D

A
A

th
e
ra

p
y

C
hh

at
w

al
20

15
[3

4]

C
er

ta
in

ty
of

ev
id

en
ce

:
hi

gh
A

llo
w

an
ce

w
as

m
ad

e
fo

r
un

ce
rt

ai
nt

y
in

th
e

es
ti

m
at

es
of

co
st

s
an

d
co

ns
eq

ue
nc

es
,a

nd
ra

ng
es

w
er

e
pr

ov
id

ed
.

PS
A

w
as

pe
rf

or
m

ed
.

Ju
st

ifi
ca

ti
on

fo
r

ch
oi

ce
of

ra
ng

es
w

as
pr

ov
id

ed
fo

r
al

lp
ar

am
et

er
s.

C
os

t-
ef

fe
ct

iv
en

es
s

re
su

lt
s

w
er

e
m

os
ts

en
si

ti
ve

to
qu

al
it

y
of

lif
e

af
te

r
su

cc
es

sf
ul

tr
ea

tm
en

t,
co

st
of

SO
F,

dr
ug

ef
fic

ac
y

D
e
si

g
n

:
D

ec
is

io
n-

an
al

yt
ic

M
ar

ko
v

m
od

el
;r

es
ul

ts
re

po
rt

ed
in

U
S

do
lla

rs
P

o
p

u
la

ti
o

n
:

Tr
ea

tm
en

tn
aï

ve
an

d
tr

ea
tm

en
t-

ex
pe

ri
en

ce
d

H
C

V
po

pu
la

ti
on

in
U

S

T
w

o
st

ra
te

g
ie

s:

1-
SO

F-
LD

V
2-

IF
N

-b
as

ed
th

er
ap

y

SO
F-

LD
V

vs
.I

FN
-b

as
ed

th
er

ap
y—

IC
ER

($
/Q

A
LY

):
T

re
a
tm

e
n

t
n

a
ïv

e
p

a
ti

e
n

ts
:

N
o

ci
rr

ho
si

s:
$6

1,
51

7
[€

48
,7

25
.]

C
ir

rh
os

is
:$

20
,6

73
[€

16
,3

74
]

T
re

a
tm

e
n

t
e
x
p

e
ri

e
n

ce
d

p
a
ti

e
n

ts
:

N
o

ci
rr

ho
si

s:
$6

9,
70

7
[€

55
,2

12
]

C
ir

rh
os

is
:$

92
,3

02
[€

73
,1

09
]

Tr
ea

ti
ng

el
ig

ib
le

H
C

V
pa

ti
en

tw
ou

ld
co

st
an

ad
di

tio
na

l$
65

bi
lli

on
[€

51
.5

bi
lli

on
]o

ve
r

a
5

ye
ar

pe
ri

od
T

h
e

w
e
e
k

ly
co

st
s

b
y

th
ir

d
-p

a
rt

y
p

a
y

e
r

SO
F:

$7
00

0
[€

55
44

]
LD

V
:$

87
5

[€
69

3]
PE

G
-I

FN
:$

58
7

[€
46

4]
R

BV
:$

30
9

[€
24

4]
BO

C
:$

11
00

[€
87

1]
TE

L:
$4

10
0

[€
32

47
]

D
eu

ffi
c-

Bu
rb

an
20

16
[3

1]
*

C
er

ta
in

ty
of

ev
id

en
ce

:
m

od
er

at
e

A
llo

w
an

ce
w

as
m

ad
e

fo
r

un
ce

rt
ai

nt
y

in
th

e
es

ti
m

at
es

of
co

st
s

an
d

co
ns

eq
ue

nc
es

,a
nd

ra
ng

es
w

er
e

pr
ov

id
ed

.
PS

A
no

tp
er

fo
rm

ed
.

Li
m

it
ed

ju
st

ifi
ca

ti
on

fo
r

ch
oi

ce
of

ra
ng

es
.

C
os

t-
ef

fe
ct

iv
en

es
s

re
su

lt
s

w
er

e
se

ns
it

iv
e

to
th

e
pr

ic
e

of
ne

w
D

A
A

s
pa

rt
ic

ul
ar

ly
fo

r
tr

ea
ti

ng
ge

no
ty

pe
1

D
e
si

g
n

:
D

ec
is

io
n-

an
al

yt
ic

M
ar

ko
v

m
od

el
;r

es
ul

ts
re

po
rt

ed
in

Eu
ro

s
P

o
p

u
la

ti
o

n
:

Pa
ti

en
ts

w
it

h
ch

ro
ni

c
H

C
V

ag
ed

≥1
8,

aw
ar

e
of

th
ei

r
in

fe
ct

io
n,

in
fib

ro
si

s
st

ag
e

F0
–F

4
or

de
co

m
pe

ns
at

ed
ci

rr
ho

si
s,

tr
ea

te
d

in
Fr

an
ce

.
H

C
V

pr
ev

al
en

ce

T
h

re
e

st
ra

te
g

ie
s:

1-
TV

R
/B

O
C

-b
as

ed
tr

ip
le

th
er

ap
y

fo
r

ge
no

ty
pe

1
an

d
du

al
th

er
ap

y
w

it
h

PR
fo

r
ge

no
ty

pe
s

ot
he

r
th

an
1

(a
tF

2)
2-

SO
F/

SI
M

+P
R

3-
IF

N
-f

re
e

D
A

A
s

w
it

h
or

w
it

ho
ut

R
BV

St
ra

te
gi

es
2

&
3

ev
al

ua
te

d
st

ar
tin

g
tr

ea
tm

en
ta

t≥
F3

,≥
F2

or
re

ga
rd

le
ss

of
fib

ro
si

s

G
e
n

o
ty

p
e

1
:

IF
N

-f
re

e
w

as
a

co
st

-e
ff

ec
ti

ve
vs

.I
FN

-b
as

ed
:

IC
ER

:€
40

,4
00

to
€8

8,
30

0/
Q

A
LY

Q
A

LY
/p

er
so

n:
12

.5
9

vs
.1

2.
11

fo
r

IF
N

-b
as

ed
th

er
ap

y
G

e
n

o
ty

p
e
s

2
o

r
3
:

IF
N

-b
as

ed
w

as
th

e
m

os
tc

os
t-

ef
fe

ct
iv

e:
IC

ER
:€

21
,3

00
/Q

A
LY

fo
r

ge
no

ty
pe

2
IC

ER
:€

19
,4

00
/Q

A
LY

fo
r

ge
no

ty
pe

3
G

e
n

o
ty

p
e

4
:

IF
N

-f
re

e
re

gi
m

en
s

w
as

co
st

-e
ff

ec
ti

ve
:

IC
ER

:€
23

,0
00

to
€5

8,
20

0/
Q

A
LY

M
od

er
at

e
to

hi
gh

re
so

ur
ce

Tr
ea

ti
ng

al
lC

H
C

-s
cr

ee
ne

d
pa

ti
en

ts
ov

er
5

ye
ar

s
w

ou
ld

co
st

:€
3.

5–
7.

2
bi

lli
on

C
o

st
o

f
tr

e
a
tm

e
n

t/
w

e
e
k

:
SO

F:
€3

41
7

O
BV

/P
T

V
-r

:€
32

59
D

C
V

:€
21

25
SI

M
:€

17
50

TE
L:

€1
04

2
LD

V
:€

41
7

BO
C

:€
37

8
D

A
V

:€
28

4
PE

G
-I

FN
:€

15
8

R
BV

:€
55

C
os

ts
re

la
te

d
to

ad
ve

rs
e

ev
en

ts
(c

os
tp

er
ev

en
t)

:
Se

ve
re

an
ae

m
ia

:€
25

64
Se

ve
re

de
pr

es
si

on
:€

16
19

Se
ve

re
ra

sh
:€

29
42

M
od

er
at

e
an

ae
m

ia
:€

42
00

339



IJERPH 2018, 15, 2013

T
a

b
le

2
.

C
on

t.

S
tu

d
y

Q
u

a
li

ty
/C

e
rt

a
in

ty
o

f
E

co
n

o
m

ic
E

v
id

e
n

ce
D

e
si

g
n

/P
o

p
u

la
ti

o
n

In
te

rv
e
n

ti
o

n
(s

)
C

o
st

-E
ff

e
ct

iv
e
n

e
ss

(I
C

E
R

o
r

IN
B

)
R

e
so

u
rc

e
R

e
q

u
ir

e
m

e
n

ts

C
o

st
-e

ff
e
ct

iv
e
n

e
ss

o
f

H
C

V
S

cr
e
e
n

in
g

a
n

d
D

A
A

th
e
ra

p
y

H
ag

an
20

14
[3

7]

C
er

ta
in

ty
of

ev
id

en
ce

:
m

od
er

at
e

A
llo

w
an

ce
w

as
m

ad
e

fo
r

un
ce

rt
ai

nt
y

in
th

e
es

ti
m

at
es

of
co

st
s

an
d

co
ns

eq
ue

nc
es

,a
nd

ra
ng

es
w

er
e

pr
ov

id
ed

.
PS

A
no

tp
er

fo
rm

ed
.

Ju
st

ifi
ca

ti
on

fo
r

ch
oi

ce
of

ra
ng

es
w

as
pr

ov
id

ed
fo

r
al

lp
ar

am
et

er
s.

C
os

t-
ef

fe
ct

iv
en

es
s

re
su

lt
s

w
er

e
se

ns
iti

ve
to

SV
R

ra
te

s

D
e
si

g
n

:
D

ec
is

io
n-

an
al

yt
ic

M
ar

ko
v

m
od

el
;r

es
ul

ts
re

po
rt

ed
in

U
S

do
lla

rs
P

o
p

u
la

ti
o

n
:

C
hr

on
ic

H
C

V
ge

no
ty

pe
1,

in
50

ye
ar

s
ol

d
in

U
S

H
C

V
pr

ev
al

en
ce

1.
6%

T
w

o
st

ra
te

g
ie

s:

1-
SO

F/
R

BV
2-

SO
F/

SI
M

SO
F-

SI
M

do
m

in
at

ed
SO

F-
R

BV
:y

ie
ld

ed
lo

w
er

co
st

s
an

d
m

or
e

Q
A

LY
s

SO
F-

SI
M

:$
16

5,
33

6
[€

13
3,

10
8]

an
d

14
.6

9
Q

A
LY

s
SO

F-
R

BV
:$

24
3,

58
6

[€
19

6,
10

6]
an

d
14

.4
5

Q
A

LY
s

C
os

ts
of

dr
ug

s
pe

r
co

ur
se

:
24

-w
ee

ks
SO

F/
R

BV
:$

16
9,

00
0

12
-w

ee
ks

SO
F/

SI
M

:$
15

0,
00

0
Tr

ea
tm

en
t-

as
so

ci
at

ed
m

ed
ic

al
ca

re
:

SO
F/

R
BV

:$
21

00
(1

89
0–

23
10

)
[€

16
90

(€
15

21
–€

18
59

)]
SO

F/
SI

M
:$

11
60

(1
04

4–
12

76
)

[€
93

3
(€

84
0–

€1
02

7)
]

Le
id

ne
r

20
15

[4
0]

C
er

ta
in

ty
of

ev
id

en
ce

:
m

od
er

at
e

A
llo

w
an

ce
w

as
m

ad
e

fo
r

un
ce

rt
ai

nt
y

in
th

e
es

ti
m

at
es

of
co

st
s

an
d

co
ns

eq
ue

nc
es

,a
nd

ra
ng

es
w

er
e

pr
ov

id
ed

.
PS

A
no

tp
er

fo
rm

ed
.

Ju
st

ifi
ca

ti
on

fo
r

ch
oi

ce
of

ra
ng

es
w

as
pr

ov
id

ed
fo

r
al

lp
ar

am
et

er
s.

C
os

t-
ef

fe
ct

iv
en

es
s

re
su

lt
s

w
er

e
se

ns
it

iv
e

to
po

st
-t

re
at

m
en

tq
ua

lit
y

of
lif

e
(u

ti
lit

ie
s)

an
d

tr
ea

tm
en

tc
os

ts
.

D
e
si

g
n

:
D

ec
is

io
n-

an
al

yt
ic

M
ar

ko
v

m
od

el
;r

es
ul

ts
re

po
rt

ed
in

U
S

do
lla

rs
P

o
p

u
la

ti
o

n
:

55
-y

ea
r

ol
d

pa
ti

en
ti

n
U

S
w

it
h

ge
no

ty
pe

1
H

C
V

in
fe

ct
io

n

T
w

o
st

ra
te

g
ie

s:

1-
tr

ea
tm

en
ta

tfi
br

os
is

st
ag

es
F3

an
d

F4
2-

tr
ea

tm
en

ts
tr

at
eg

ie
s

at
ea

rl
ie

r
st

ag
es

of
liv

er
di

se
as

e
(fi

br
os

is
st

ag
es

F2
,F

1,
or

F0
).

IC
ER

($
/Q

A
LY

):
P

a
ti

e
n

ts
d

ia
g

n
o

se
d

a
t

F
0
:

tr
ea

tm
en

ta
tF

2
vs

.F
3:

$9
7,

90
0

[€
80

,1
02

]
tr

ea
tm

en
ta

tF
0

vs
.F

2:
$2

42
,9

00
[€

19
8,

74
1]

P
a
ti

e
n

ts
d

ia
g

n
o

se
d

a
t

F
1
:

tr
ea

tm
en

ta
tF

2
vs

.F
3:

$5
9,

50
0

[€
48

,6
83

]
tr

ea
tm

en
ta

tF
1

vs
.F

2:
$1

74
,1

00
[€

14
2,

44
9]

P
a
ti

e
n

ts
d

ia
g

n
o

se
d

a
t

F
2
:

tr
ea

tm
en

ta
tF

2
vs

.F
3:

$3
7,

30
0

[€
30

,5
18

]
Th

e
th

re
sh

ol
d

of
tr

ea
tm

en
tc

os
ts

:
fo

r
IC

ER
$5

0,
00

0/
Q

A
LY

:$
20

,2
00

[€
16

,5
27

]
fo

r
IC

ER
$1

00
,0

00
/Q

A
LY

:$
42

,4
00

[€
34

,6
91

]

M
od

er
at

e
to

hi
gh

co
st

s.
La

rg
er

co
st

s
fo

r
pa

ti
en

ts
w

it
h

ad
va

nc
ed

or
en

d
st

ag
e

liv
er

di
se

as
e,

co
m

pa
re

d
to

ea
rl

y
st

ag
e

liv
er

di
se

as
e.

N
on

tr
ea

tm
en

ta
nd

tr
ea

tm
en

tc
os

ts
:

P
a
ti

e
n

ts
st

a
rt

in
g

a
t

F
0
:

tr
ea

tm
en

ta
tF

3:
$3

3,
60

0
[€

27
,4

91
]

tr
ea

tm
en

ta
tF

2:
$4

5,
00

0
[€

36
,8

19
]

tr
ea

tm
en

ta
tF

1:
$7

0,
80

0
[€

57
,9

28
]

tr
ea

tm
en

ta
tF

0:
$1

1,
10

0
[€

90
82

]
P

a
ti

e
n

ts
st

a
rt

in
g

a
t

F
1
:

tr
ea

tm
en

ta
tF

3:
$5

9,
20

0
[€

48
,4

37
]

tr
ea

tm
en

ta
tF

2:
$7

7,
40

0
[€

63
,3

28
]

tr
ea

tm
en

ta
tF

1:
$1

13
,2

00
[€

92
,6

20
]

P
a
ti

e
n

ts
st

a
rt

in
g

a
t

F
2
:

tr
ea

tm
en

ta
tF

3:
$9

1,
00

0
[€

74
,4

56
]

tr
ea

tm
en

ta
tF

2:
$1

13
,6

00
[€

92
,9

47
]

340



IJERPH 2018, 15, 2013

T
a

b
le

2
.

C
on

t.

S
tu

d
y

Q
u

a
li

ty
/C

e
rt

a
in

ty
o

f
E

co
n

o
m

ic
E

v
id

e
n

ce
D

e
si

g
n

/P
o

p
u

la
ti

o
n

In
te

rv
e
n

ti
o

n
(s

)
C

o
st

-E
ff

e
ct

iv
e
n

e
ss

(I
C

E
R

o
r

IN
B

)
R

e
so

u
rc

e
R

e
q

u
ir

e
m

e
n

ts

C
o

st
-e

ff
e
ct

iv
e
n

e
ss

o
f

H
C

V
S

cr
e
e
n

in
g

a
n

d
D

A
A

th
e
ra

p
y

Li
na

s
20

15
[3

9]

C
er

ta
in

ty
of

ev
id

en
ce

:
hi

gh
A

llo
w

an
ce

w
as

m
ad

e
fo

r
un

ce
rt

ai
nt

y
in

th
e

es
ti

m
at

es
of

co
st

s
an

d
co

ns
eq

ue
nc

es
,a

nd
ra

ng
es

w
er

e
pr

ov
id

ed
.

PS
A

w
as

pe
rf

or
m

ed
.

Ju
st

ifi
ca

ti
on

fo
r

ch
oi

ce
of

ra
ng

es
w

as
pr

ov
id

ed
fo

r
al

lp
ar

am
et

er
s.

C
os

t-
ef

fe
ct

iv
en

es
s

re
su

lt
s

w
er

e
se

ns
it

iv
e

to
co

st
of

SO
F

D
e
si

g
n

:
M

on
te

C
ar

lo
si

m
ul

at
io

n.
R

es
ul

ts
re

po
rt

ed
in

U
S

do
lla

rs
P

o
p

u
la

ti
o

n
:

C
hr

on
ic

H
C

V
ge

no
ty

pe
2

or
3

in
th

e
U

S

T
h

re
e

st
ra

te
g

ie
s:

1-
SO

F
2-

PR
3-

N
o

th
er

ap
y

IC
ER

($
/Q

A
LY

)
G

e
n

o
ty

p
e

2
N

o
ci

rr
h

o
si

s
(n

a
ïv

e
):

24
w

k
PR

vs
.n

o
th

er
ap

y:
$3

00
0

[€
24

15
]

12
w

k
SO

F-
R

BV
vs

.2
4

w
k

PR
:

$2
38

,0
00

[€
19

1,
60

9]
N

o
ci

rr
h

o
si

s
(t

re
a
tm

e
n

t
e
x
p

e
ri

e
n

ce
d

):
12

w
k

SO
F-

R
BV

vs
.n

o
th

er
ap

y:
$6

3,
70

0
[€

51
,2

83
]

16
w

k
SO

F-
R

BV
vs

.1
2

w
k

SO
F-

R
BV

:
$4

68
,0

00
[€

37
6,

77
7]

C
ir

rh
o

si
s

(t
re

a
tm

e
n

t
n

a
ïv

e
):

24
w

k
PR

vs
.n

o
th

er
ap

y:
$8

70
0

[€
70

04
]

12
w

k
SO

F-
R

BV
vs

.2
4

w
k

PR
:

$3
5,

50
0

[€
28

,5
80

]
C

ir
rh

o
si

s
(t

re
a
tm

e
n

t
e
x
p

e
ri

e
n

ce
d

):
12

w
k

SO
F-

R
BV

do
m

in
at

ed
by

no
th

er
ap

y
SO

F-
R

BV
16

w
k

vs
.1

2
w

k:
$2

7,
30

0
[€

21
,9

78
]

G
e
n

o
ty

p
e

3
N

o
ci

rr
h

o
si

s
(t

re
a
tm

e
n

t-
n

a
ïv

e
):

24
w

k
PR

vs
.n

o
tr

ea
tm

en
t:

$4
80

0
[€

38
64

]
12

w
k

SO
F-

R
BV

do
m

in
at

ed
by

24
w

k
PR

12
w

k
PR

-S
O

F
vs

.2
4

w
k

PR
:

$2
63

,0
00

[€
21

1,
73

6]
24

w
k

SO
F-

R
BV

vs
.1

2
w

k
PR

-S
O

F:
$2

66
,0

00
[€

21
4,

15
1]

N
o

ci
rr

h
o

si
s

(t
re

a
tm

e
n

t-
e
x
p

e
ri

e
n

ce
d

):
12

w
k

PR
-S

O
F

vs
.n

o
tr

ea
tm

en
t:

$8
2,

00
0

[€
66

,0
16

]
12

w
k

SO
F-

R
BV

an
d

16
w

k
SO

F-
R

BV
bo

th
do

m
in

at
ed

by
12

w
k

PR
-S

O
F

SO
F-

R
BV

24
w

k
vs

.1
6

w
k:

$1
,1

00
,0

00
[€

80
5,

08
0]

C
ir

rh
o

si
s

(t
re

a
tm

e
n

t-
n

a
ïv

e
):

24
w

k
PR

vs
.n

o
tr

ea
tm

en
t:

$1
3,

60
0

[€
10

,9
49

]
12

w
k

SO
F-

R
BV

do
m

in
at

ed
by

12
w

k
PR

12
w

k
PR

-S
O

F
vs

.2
4

w
k

PR
:

$2
2,

60
0

[€
18

,1
94

]
24

w
k

SO
F-

R
BV

vs
.1

2
w

k
PR

-S
O

F:
$1

07
,0

00
[€

86
,1

43
]

C
ir

rh
o

si
s

(t
re

a
tm

e
n

t-
e
x
p

e
ri

e
n

ce
d

):
12

w
k

PR
-S

O
F

vs
.n

o
tr

ea
tm

en
t:

$2
2,

30
0

[€
17

,9
53

]
12

w
k,

16
w

k
an

d
24

w
k

SO
F-

R
BV

al
ld

om
in

at
ed

by
12

w
k

PR
-S

O

T
o

ta
l

H
C

V
th

e
ra

p
y

co
st

s
p

e
r

n
u

m
b

e
r

o
f

w
e
e
k

s
(b

a
se

ca
se

v
a
lu

e
a
n

d
ra

n
g

e
fr

o
m

se
n

si
ti

v
it

y
a
n

a
ly

si
s)

:
24

w
k

PR
:$

25
,3

00
(1

2,
80

0–
37

,8
00

)
[€

20
,3

68
(1

0,
30

5–
30

,4
32

)]
12

w
k

SO
F–

R
BV

:$
91

,5
00

(2
00

0–
97

,5
00

)
[€

73
,6

64
(1

61
0–

78
,4

95
)]

16
w

k
SO

F–
R

BV
:$

12
1,

90
0

(3
0,

00
0–

12
9,

90
0)

[€
98

,1
39

(2
4,

15
2–

10
4,

57
9)

]
24

w
k

SO
F–

R
BV

:$
18

2,
90

0
(4

90
0–

19
4,

90
0)

[€
14

7,
24

9
(3

94
4–

15
6,

91
0)

]
12

w
k

PR
-S

O
F:

$9
00

0
(3

00
0–

$1
05

,0
00

)
[€

72
45

(2
41

5–
84

,5
33

)]

341



IJERPH 2018, 15, 2013

T
a

b
le

2
.

C
on

t.

S
tu

d
y

Q
u

a
li

ty
/C

e
rt

a
in

ty
o

f
E

co
n

o
m

ic
E

v
id

e
n

ce
D

e
si

g
n

/P
o

p
u

la
ti

o
n

In
te

rv
e
n

ti
o

n
(s

)
C

o
st

-E
ff

e
ct

iv
e
n

e
ss

(I
C

E
R

o
r

IN
B

)
R

e
so

u
rc

e
R

e
q

u
ir

e
m

e
n

ts

C
o

st
-e

ff
e
ct

iv
e
n

e
ss

o
f

H
C

V
S

cr
e
e
n

in
g

a
n

d
D

A
A

th
e
ra

p
y

N
aj

af
za

de
h

20
15

[3
3]

C
er

ta
in

ty
of

ev
id

en
ce

:
hi

gh
A

llo
w

an
ce

w
as

m
ad

e
fo

r
un

ce
rt

ai
nt

y
in

th
e

es
ti

m
at

es
of

co
st

s
an

d
co

ns
eq

ue
nc

es
,a

nd
ra

ng
es

w
er

e
pr

ov
id

ed
.

PS
A

w
as

pe
rf

or
m

ed
.

Ju
st

ifi
ca

ti
on

fo
r

ch
oi

ce
of

ra
ng

es
w

as
pr

ov
id

ed
fo

r
al

lp
ar

am
et

er
s.

C
os

t-
ef

fe
ct

iv
en

es
s

re
su

lt
s

w
er

e
se

ns
iti

ve
to

tr
ea

tm
en

t
co

st

D
e
si

g
n

:
D

is
cr

et
e

ev
en

ts
im

ul
at

io
n

P
o

p
u

la
ti

o
n

:
Tr

ea
tm

en
t-

na
iv

e
pa

ti
en

ts
in

fe
ct

ed
w

it
h

ch
ro

ni
c

H
C

V
ge

no
ty

pe
1,

2,
or

3
in

th
e

U
S.

F
iv

e
st

ra
te

g
ie

s
(g

en
ot

yp
e

1)

1-
BO

C
+P

R
2-

SO
F+

PR
3-

SO
F+

SI
M

4-
SO

F+
D

C
V

5-
SO

F+
LD

V

4
st

ra
te

g
ie

s
(g

en
ot

yp
e

2/
3)

:

1-
PR

2-
SO

F+
R

BV
3-

SO
F+

D
C

V
4-

SO
F+

LD
V

+
R

BV
(g

en
ot

yp
e

3
on

ly
)

IC
ER

($
/Q

A
LY

):
G

e
n

o
ty

p
e

1
BO

C
+P

R
:r

ef
er

en
ce

SO
F+

PR
:$

21
,5

28
[€

17
,0

51
]

SO
F+

SI
M

:$
71

,4
45

[€
56

,5
89

]
SO

F+
D

C
V

:$
63

,3
55

[€
50

,1
81

]
SO

F+
LD

V
:$

12
,8

25
[€

10
,1

58
]

G
e
n

o
ty

p
e

2
:

PR
:r

ef
er

en
ce

SO
F+

R
BV

:$
11

0,
16

8
[€

87
,2

60
]

SO
F+

D
C

V
:$

69
1,

57
4

[€
48

,7
70

]
G

e
n

o
ty

p
e

3
:

PR
:r

ef
er

en
ce

SO
F+

R
BV

:d
om

in
at

ed
by

PR
SO

F+
D

C
V

:$
39

6,
22

9
[€

31
3,

83
9]

SO
F+

LD
V

+R
BV

:$
73

,2
36

[€
58

,0
07

]

D
ru

g
co

st
s:

G
e
n

o
ty

p
e

1
:

BO
C

+P
R

:$
10

0,
92

6
[€

79
,9

40
]

SO
F+

PR
:$

12
0,

64
8

[€
95

,5
61

]
SO

F+
SI

M
:$

17
1,

02
3

[€
13

5,
46

1]
SO

F+
D

C
V

:$
16

9,
74

7
[€

13
4,

45
0]

SO
F+

LD
V

:$
11

5,
35

8
[€

91
,3

71
]

G
e
n

o
ty

p
e

2
:

PR
:$

54
,0

05
[€

42
,7

75
]

SO
F+

R
BV

:$
10

9,
95

8
[€

87
,0

93
]

SO
F+

D
C

V
:$

31
6,

84
5

[€
25

0,
96

2]
G

e
n

o
ty

p
e

3
:

PR
:$

58
,3

23
[€

46
,1

95
]

SO
F+

R
BV

:$
20

7,
87

2
[€

16
4,

64
8]

SO
F+

D
C

V
:$

31
7,

83
0

[€
25

1,
74

2]
SO

F+
LD

V
+R

BV
:$

12
0,

46
4

[€
95

,4
15

]

Sa
ab

20
14

[3
8]

C
er

ta
in

ty
of

ev
id

en
ce

:
m

od
er

at
e

A
llo

w
an

ce
w

as
m

ad
e

fo
r

un
ce

rt
ai

nt
y

in
th

e
es

ti
m

at
es

of
co

st
s

an
d

co
ns

eq
ue

nc
es

,a
nd

ra
ng

es
w

er
e

pr
ov

id
ed

.
PS

A
w

as
pe

rf
or

m
ed

.
Ju

st
ifi

ca
ti

on
fo

r
ch

oi
ce

of
ra

ng
es

w
as

no
tp

ro
vi

de
d

fo
r

al
lp

ar
am

et
er

s.
C

os
t-

ef
fe

ct
iv

en
es

s
re

su
lt

s
w

er
e

m
os

ts
en

si
ti

ve
to

ci
rr

ho
si

s
pr

ev
al

en
ce

an
d

fib
ro

si
s

ra
te

,r
ec

ur
re

nc
e

ra
te

s
in

pa
ti

en
ts

ac
hi

ev
in

g
SV

R
.

D
e
si

g
n

:
D

ec
is

io
n-

an
al

yt
ic

M
ar

ko
v

m
od

el
;r

es
ul

ts
re

po
rt

ed
in

U
S

do
lla

rs
P

o
p

u
la

ti
o

n
:

Pa
ti

en
ts

w
it

h
ch

ro
ni

c
H

C
V

ge
no

ty
pe

1
in

U
S

F
iv

e
S

tr
a
te

g
ie

s:

1-
SO

F+
PR

2-
PR

3-
BO

C
+P

R
4-

TE
L+

PR
5-

SI
M

+P
R

IC
ER

($
/Q

A
LY

):
T

re
a
tm

e
n

t
n

a
ïv

e
(w

it
h

o
u

t
ci

rr
h

o
si

s)
SO

F+
PR

co
m

pa
re

d
w

it
h

PR
: ≤

$2
9,

27
1

[€
23

,5
65

]
N

o
tr

ea
tm

en
t:

$2
07

1
[€

16
67

]
SO

F+
PR

do
m

in
at

ed
BO

C
+P

R
,T

EL
+P

R
an

d
SI

M
+P

R
T

re
a
tm

e
n

t
n

a
ïv

e
(w

it
h

ci
rr

h
o

si
s)

SO
F+

PR
co

m
pa

re
d

w
it

h
PR

: ≤
$1

6,
93

9
[€

13
,6

37
]

BO
C

+P
R

:$
84

50
[€

68
02

]
SI

M
+P

R
:$

18
99

[€
15

28
]

N
o

tr
ea

tm
en

t:
$1

7,
29

9
[€

13
,9

27
]

SO
F+

PR
do

m
in

at
ed

TE
L+

PR
T

re
a
tm

e
n

t
e
x
p

e
ri

e
n

ce
d

(a
ll

p
a
ti

e
n

ts
)

SO
F+

PR
co

m
pa

re
d

w
it

h
PR

: ≤
$4

29
0

[€
34

53
]

N
o

tr
ea

tm
en

t:
$1

6,
61

7
[€

13
,3

78
]

SO
F+

PR
do

m
in

at
ed

BO
C

+P
R

,T
EL

+P
R

an
d

SI
M

+P
R

To
ta

ll
if

et
im

e
co

st
s:

T
re

a
tm

e
n

t-
n

a
ïv

e
w

it
h

o
u

t
ci

rr
h

o
si

s:
SO

F+
PR

:$
11

6,
71

5
[€

93
,9

64
]

PR
:≤

$9
5,

33
3

[€
76

,7
50

]
BO

C
+P

R
:$

12
4,

22
9

[€
10

0,
01

4]
TE

L+
PR

:$
12

8,
87

9
[€

10
3,

75
7]

SI
M

+P
R

:$
12

0,
31

8
[€

96
,8

65
]

N
o

tr
ea

tm
en

t:
$1

12
,0

93
[€

90
,2

43
]

T
re

a
tm

e
n

t-
n

a
ïv

e
w

it
h

ci
rr

h
o

si
s:

SO
F+

PR
:$

20
9,

92
3

[€
16

9,
00

4]
PR

: ≤
$1

72
,8

14
[€

13
9,

12
9]

BO
C

+P
R

:$
19

9,
19

2
[€

16
0,

36
5]

TE
L+

PR
:$

21
1,

99
6

[€
17

0,
67

3]
SI

M
+P

R
:$

20
7,

75
8

[€
16

7,
26

1]
N

o
tr

ea
tm

en
t:

$1
40

,2
10

[€
11

2,
88

0]
T

re
a
tm

e
n

t-
e
x
p

e
ri

e
n

ce
d

a
ll

p
a
ti

e
n

ts
:

SO
F+

PR
:$

14
8,

81
2

[€
11

9,
80

5]
PR

: ≤
$1

45
,0

09
[€

11
6,

74
3]

BO
C

+P
R

:$
16

5,
98

3
[€

13
3,

62
9]

TE
L+

PR
:$

16
5,

42
8

[€
13

3,
18

2]
SI

M
+P

R
:$

16
8,

25
1

[€
13

5,
45

5]
N

o
tr

ea
tm

en
t:

$1
15

,9
11

[€
93

,3
17

]

342



IJERPH 2018, 15, 2013

T
a

b
le

2
.

C
on

t.

S
tu

d
y

Q
u

a
li

ty
/C

e
rt

a
in

ty
o

f
E

co
n

o
m

ic
E

v
id

e
n

ce
D

e
si

g
n

/P
o

p
u

la
ti

o
n

In
te

rv
e
n

ti
o

n
(s

)
C

o
st

-E
ff

e
ct

iv
e
n

e
ss

(I
C

E
R

o
r

IN
B

)
R

e
so

u
rc

e
R

e
q

u
ir

e
m

e
n

ts

C
o

st
-e

ff
e
ct

iv
e
n

e
ss

o
f

H
C

V
S

cr
e
e
n

in
g

a
n

d
D

A
A

th
e
ra

p
y

Yo
un

os
si

20
15

[3
5]

C
er

ta
in

ty
of

ev
id

en
ce

:
m

od
er

at
e

A
llo

w
an

ce
w

as
m

ad
e

fo
r

un
ce

rt
ai

nt
y

in
th

e
es

ti
m

at
es

of
co

st
s

an
d

co
ns

eq
ue

nc
es

,a
nd

ra
ng

es
w

er
e

pr
ov

id
ed

.
PS

A
w

as
pe

rf
or

m
ed

.
Ju

st
ifi

ca
ti

on
fo

r
ch

oi
ce

of
ra

ng
es

w
as

no
tp

ro
vi

de
d

fo
r

pa
ti

en
td

is
tr

ib
ut

io
n,

re
gi

m
en

ef
fic

ac
y,

co
st

s,
or

ut
ili

ti
es

.
C

os
t-

ef
fe

ct
iv

en
es

s
re

su
lt

s
w

er
e

ro
bu

st
ac

ro
ss

th
e

lim
it

ed
ra

ng
es

te
st

ed
.

D
e
si

g
n

:
D

ec
is

io
n-

an
al

yt
ic

M
ar

ko
v

m
od

el
;r

es
ul

ts
re

po
rt

ed
in

U
S

do
lla

rs
P

o
p

u
la

ti
o

n
:

Pa
ti

en
ts

w
it

h
ch

ro
ni

c
H

C
V

ge
no

ty
pe

1
in

U
S.

S
ix

st
ra

te
g

ie
s:

1-
LD

V
/S

O
F

2-
SO

F+
PR

3-
SI

M
+P

R
4-

SO
F+

SI
M

5-
SO

F+
R

BV
6-

BO
C

+P
R

LD
V

/S
O

F
(I

C
ER

):
T

re
a
tm

e
n

t-
n

a
ïv

e
p

a
ti

e
n

ts
:

do
m

in
an

to
ve

r
no

tr
ea

tm
en

t
do

m
in

an
to

ve
r

SO
F+

PR
(1

2/
24

w
ee

ks
)

le
ss

ex
pe

ns
iv

e
an

d
le

ss
ef

fe
ct

iv
e

th
an

SO
F+

SI
M

do
m

in
an

to
ve

r
SO

F+
R

BV
do

m
in

an
to

ve
r

BO
C

+P
R

R
es

ul
ts

si
m

ila
r

fo
r

pa
ti

en
ts

w
it

h
an

d
w

it
ho

ut
ci

rr
ho

si
s;

an
d

fo
r

tr
ea

tm
en

t
ex

pe
ri

en
ce

d
pa

ti
en

ts
w

it
h

PR
or

Pr
ot

ea
se

in
hi

bi
to

r
(P

I)
+

R
BV

D
ru

g
co

st
s/

pa
ck

:
BO

C
:$

66
87

[€
52

96
]

LD
V

/S
O

F:
$3

1,
50

0
[€

24
,9

50
]

PE
G

-I
FN

:$
33

10
[€

26
21

]
SI

M
:$

22
,1

20
[€

17
,5

20
]

SO
F:

$2
8,

00
0

[€
22

,1
77

]
R

BV
:$

11
53

[€
91

3]
;

G
en

er
ic

:$
23

8
[€

18
8]

T
o

ta
l

li
fe

ti
m

e
co

st
s

b
y

st
ra

te
g

y
(t

re
a
tm

e
n

t
n

a
ïv

e
):

N
o

tr
ea

tm
en

t:
$1

41
,8

56
[€

11
2,

35
9]

LD
V

/S
O

F:
$9

0,
12

7
[€

71
,3

86
]

SO
F+

PR
:$

11
9,

84
6

[€
94

,9
25

]
SI

M
+P

R
:$

12
8,

79
3

[€
10

2,
01

2]
SO

F+
SI

M
:$

19
1,

63
1

[€
15

1,
78

4]
SO

F+
R

BV
:$

22
9,

20
0

[€
18

1,
54

1]
BO

C
+P

R
:$

12
7,

75
9

[€
10

1,
19

3]

A
BT

:a
pr

ot
ea

se
in

hi
bi

to
r;

BO
C

:b
oc

ep
re

vi
r;

C
A

D
:C

an
ad

ia
n

do
lla

r;
D

A
A

:d
ir

ec
ta

ct
in

g
an

tiv
ir

al
;D

A
V

:d
as

ab
uv

ir
;D

C
V

:d
ac

la
ta

sv
ir

;F
:fi

br
os

is
st

ag
e;

G
:g

en
ot

yp
e;

H
BV

:h
ep

at
iti

s
B

vi
ru

s;
H

C
V

:h
ep

at
iti

s
C

vi
ru

s;
H

IV
:h

um
an

im
m

un
od

efi
ci

en
cy

vi
ru

s;
IC

ER
:i

nc
re

m
en

ta
lc

os
t-

ef
fe

ct
iv

en
es

s
ra

tio
;I

FN
:i

nt
er

fe
ro

n;
IN

B:
in

cr
em

en
ta

ln
et

be
ne

fit
LD

V
:l

ed
ip

as
vi

r;
O

BV
:o

m
bi

ta
sv

ir
;

PI
:p

ro
te

as
e

in
hi

bi
to

r;
PE

G
-I

FN
:p

eg
yl

at
ed

in
te

rf
er

on
;P

R
:p

eg
yl

at
ed

-in
te

rf
er

on
-r

ib
av

ir
in

;P
SA

:p
ro

ba
bi

lis
tic

se
ns

iti
vi

ty
an

al
ys

is
;P

TV
-r

:p
ar

ita
pr

ev
ir

-r
ito

na
vi

r;
Q

A
LY

:q
ua

lit
y-

ad
ju

st
ed

lif
e

ye
ar

s;
R

BV
:r

ib
av

ir
in

;R
N

A
:r

ib
on

uc
le

ic
ac

id
;S

IM
:s

im
ep

re
vi

r;
SO

F:
so

fo
sb

uv
ir

;S
V

R
:s

us
ta

in
ed

vi
ro

lo
gi

ca
lr

es
po

ns
e;

TE
L/

TV
R

:t
el

ap
re

vi
r;

U
S:

U
ni

te
d

St
at

es
.*

C
os

ts
w

er
e

ex
pr

es
se

d
in

20
15

Eu
ro

in
th

e
or

ig
in

al
pu

bl
ic

at
io

n.

343



IJERPH 2018, 15, 2013

4. Discussion

The data in this review supports the effectiveness and cost-effectiveness of HCV screening in
populations at risk for HCV infection, including migrants from intermediate and high HCV prevalence
countries (anti-HCV ≥ 2% and ≥5%, respectively). Screening tests to detect the presence of HCV
antibodies performed equally well in all populations. In the laboratory setting or at the point-of-care
both are highly sensitive and specific [6,26]. DAA therapies are highly efficacious and well tolerated
with >95% cure rates in a range of populations in different countries [7]. Achieving SVR with HCV
therapy is associated with decreased risk and rate of liver disease progression, lower rates of HCC
development, and improved survival [27–29,46]. At 2015 costs, DAA based regimens were only
moderately cost-effective and as a result less than 30% of those with HCV had been screened and less
than 5% of all HCV cases had been treated in the EU/EEA in 2015 [2,31]. Migrant populations in the
EU/EEA face difficulties accessing care and treatment as a result of numerous barriers at the patient,
provider, and health system level [16,47]. To reach HCV elimination goals in the EU/EEA dramatic
scale up of HCV testing with diagnosis of all groups at HCV risk, including migrants, and linking
those found to be positive to care and treatment will be required.

Migrants living in the EU/EEA bear a disproportionate burden of HCV [1,13]. They are older and
more likely to have advanced liver disease and hepatocellular carcinoma compared to non-migrants
at the time of HCV diagnosis [17,48,49]. This is likely due to missed or delayed diagnoses. In a
survey in Finland, 63% of migrants found to be HCV positive had not been previously diagnosed [50].
Seventy percent of these HCV positive migrants had been living in Finland for more than five years.
Similarly, in a population based study in Canada, it took a mean of 10 years after arrival for migrants
to be diagnosed with HCV [48]. Another Canadian study found that it was cost-effective to screen
immigrants for HCV followed by DAA treatment at an anti-HCV prevalence of 1.9%, which is the mean
HCV seroprevalence of migrants living in the EU/EEA [12,13,51]. These data taken together suggest
that early screening of migrants based on the HCV prevalence in the country of origin with linkage
to care and treatment could prevent liver related sequelae in the migrant population and would be
cost-effective. In an ECDC survey, 18 of 21 responding countries had national guidance on HCV testing;
however, only six countries (29%) had guidance on testing migrants for HCV [52]. This highlights an
important gap and an opportunity for health promotion among the migrant population.

Migrants face multiple barriers in accessing healthcare services resulting in gaps along all steps of
the HCV care continuum [16,53]. Many groups of newly arriving migrants, including asylum seekers
and undocumented migrants, lack entitlement to health care in the EU/EEA, thus preventing them
from being diagnosed or receiving treatment [54]. Individual barriers include lack of knowledge and
awareness of risk factors, fear, and stigma of blood-borne diseases, and socioeconomic, linguistic,
and cultural barriers [47,55–57]. Providers are frequently unaware that birth in an HCV endemic
country is an important risk factor for HCV. Language and cultural discordance between patients
and providers may lead to poor communication and low quality of care [16,53,58]. Lack of screening
guidelines and programs and the lack of access to interpreters are important health system barriers.
Barriers to effective screening and treatment programs may also include lack of political will to address
migrant health issues or negative national attitudes toward migrants. Resulting policies may deny
migrants the entitlement to health care or prevent the development of migrant-friendly heath care
systems [58].

Evidence from primary studies of migrant populations suggests that HCV screening uptake
and linkage to care could be improved by implementing decentralized community-based screening
strategies, and cooperation with community-based organizations to overcome cultural and language
barriers [59–64]. Furthermore, integrated point-of-care testing for HCV, HBV, and HIV increased
testing uptake [59,65]. HCV screening and treatment programs for migrants in the EU/EEA will need
to be tailored to their specific needs. In addition, it will be necessary to ensure universal access to
health care in order to enhance uptake along the entire HCV care continuum.
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The greatest barrier to scaling up HCV treatment in the EU/EEA has been the high cost of therapy,
which has decreased dramatically in the past two years [66]. As a result, many countries in the EU/EEA
have lifted restrictions and provide more widespread availability of HCV therapy in the region [67].
Dropping prices and simpler short treatment regimens have helped create an opportunity to eliminate
HCV in the EU/EEA. Recent guidance from the WHO has highlighted the need to increase HCV case
detection and linkage to HCV care [6]. This includes screening persons originating from countries with
an intermediate (≥2%) and high (≥5%) HCV prevalence, which includes many of the migrants living
in the EU/EEA. Consideration of existing prevention and control efforts and the capacity of existing
systems must also be taken into account [68]. Knowledge of the HCV epidemiology in each EU/EEA
Member State will be needed to identify those migrant groups at highest HCV risk, given that the top
countries of origin of HCV infected migrants in each country varies (Table S6) [13]. Each country will
need to assess their own capacity to increase HCV testing in at risk populations and to ensure that
programs are in place that effectively link those with active HCV to care and provide HCV treatment.

Strengths and Limitations

The major strength of our study is that we used a systematic review process to identify relevant
studies and the GRADE methodology to evaluate the certainty of the evidence. Our study had the
following limitations. The findings were limited by the low to moderate certainty of the evidence of
the included studies. Our study was also limited by the low number of studies reporting on linkage to
care for migrants to EU/EEA. Finally, the included cost-effective studies modeled the 2015 cost of DDA
therapies. We anticipate however, that HCV screening and treatment will be even more cost-effective
given the dramatic decrease in cost of DAA therapy in the EU/EEA since 2015 [66,67].

5. Conclusions

In many EU/EEA countries migrants originating from intermediate and high HCV prevalence
countries make up a large proportion of all HCV cases and have poorer liver related outcomes due
to delayed diagnosis and treatment. This health disparity is due to the numerous barriers migrants
face accessing HCV diagnosis, care, and treatment. Migrant focused programs will need to ensure
entitlement to health services and will be most effective if they address linguistic and cultural barriers,
are community-based, and integrated with screening for other diseases such as HIV and HBV. Although
decreasing HCV costs have made treatment more accessible in the EU/EEA, HCV elimination will
only be possible in the region if health systems include and treat migrants for HCV [66].

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/15/9/2013/
s1, Figure S1: Analytic Framework for HCV Screening in Migrants; Table S1. Effectiveness and Cost-effectiveness
Search Strategy; Tables S2–S5. Study profile GRADE; Table S6. Chronic HCV burden in migrants: the 10
migrant groups from intermediate/high HCV prevalence countries with the highest number of HCV cases in host
EU/EEA countries.
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Abstract: Studies in Europe have found that immigrants, compared to the local population, are more
likely to seek out medical care in Emergency Departments (EDs). In addition, studies show that
immigrants utilize medical services provided by EDs for less acute issues. Despite these observed
differences, little is known about the characteristics of ED use by North African (NA) immigrants.
The main objective of this study was to examine whether there were differences in ED discharge
outcomes and psychiatric referrals between NA immigrants and Swiss nationals. A retrospective
analysis was conducted using patient records from NA and Swiss adults who were admitted to the
ED of the University Hospital in Bern (Switzerland) from 2013–2016. Measures included demographic
information as well as data on types of admission. Outcome variables included discharge type and
psychiatric referral. A total of 77,619 patients generated 116,859 consultations to the ED, of which
1.1 per cent (n = 1338) were consultations by NA patients. Compared to Swiss national patients,
NA patients were younger, with a median age of 38.0 (IQR 28–51 years vs. 52.0 (IQR 32–52) for
Swiss and predominantly male (74.4% vs. 55.6% in the Swiss). NA patient admission type was
more likely to be “walk-in” or legal admission (7.5% vs 0.8 in Swiss,). Logistic regressions indicated
that NA patients had 1.2 times higher odds (95% CI 1.07–1.40, p < 0.003) of receiving ambulatory
care. An effect modification by age group and sex was observed for the primary outcome “seen by
a psychiatrist”, especially for men in the 16–25 years age group, whereby male NA patients had
3.45 times higher odds (95% CI: 2.22–5.38) of having being seen by a psychiatrist. In conclusion
differences were observed between NA and Swiss national patients in ED consultations referrals and
outcomes, in which NA had more ambulatory discharges and NA males, especially young, were more
likely to have been seen by psychiatrist. Future studies would benefit from identifying those factors
underlying these differences in ED utilization.

Keywords: North African; immigration; health care; emergency department; disparities
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1. Introduction

According to the International Organization for Migration (IOM) a migrant refers to any individual
that moves across international borders away from her or his country of origin, regardless of legal status
or cause [1]. Current socio-economic, environmental, and political forces in recent years has led to
an unprecedented number of people migrating from low and middle-income nations to high-income
countries, such as Switzerland [2,3]. Although people are immigrating to Switzerland from a number of
geographical regions, a high proportion of individuals are coming from Africa [4]. Recent estimates suggest
that approximately 6.7% of all foreign residents come from African countries [5]. More specifically, among
those individuals migrating from Africa, a majority are from North African (NA) countries such as Morocco,
Egypt, and Tunisia [6]. Supplementary Figures S1 and S2 present the population structure by age groups in
male and female for NA and Swiss populations.

Although people from NA represent a small proportion of all individuals migrating to Switzerland,
Switzerland has recently seen a rapid rise in migration from NA countries, which has, in part, led to
Swiss policy makers pursuing cooperation programs between Switzerland and NA countries on
issues of migration and protection [7]. Despite the focus on immigration policy and security issues,
not much research, to date, in Switzerland has begun to examine potential health care needs among
this population.

Despite the lack of data on the health care needs of individuals from NA in Switzerland, migrants,
including those from NA, that arrive to Europe, are at risk for various infection and non-communicable
diseases (NCSs). For example, migrants have an increased risk for cardiovascular diseases than the
population of the host country [8,9], and in NA migrants in particular a higher risk for Hepatitis B and
C, as well as HIV, among other infectious diseases, is reported [10]. Studies also suggest that migration
from various countries, including NA, is associated with trauma and greater likelihood of mental
health issues [11,12].

One area that might be of particular importance to NA patients, as one station in addressing
their health needs, is the utilization of care in Emergency Departments (EDs). In general, European
countries, including Switzerland, have reported an increased utilization of EDs among patients with
asylum-seeking status [13]. Furthermore, studies have identified a number of important differences in
the ways in which immigrants in Europe seek care in EDs [14]. For example, immigrants were more
likely to go to the ED for non-acute issues [14,15] and during less “social hours” (e.g., evenings and
weekends) [14]. Other studies have reported that the high use of emergency services may be related to
inadequate levels of health literacy, a lack of health care system knowledge, lack of access to a general
practitioner, undocumented immigration status and language barriers [16–20].

Although migration in and of itself has not been always associated with poor health, the physical,
psychological, economic, and social challenges associated with migration have been associated with
the presence of psychiatric symptoms. Given the documented challenges that NA migrants face in
their country of origin as well as known stressors associated with migration, individuals from NA
may be more likely to be in need of psychiatric care in the ED. However, mental health problems in
the ED among migrants in general is sparse, and even less is known about NA migrants in particular.
Therefore, given the well-documented stressors and exposure to potentially traumatic events associated
with migration [21], there is an urgent need to identify whether there are differences between immigrant
and non-immigrant utilization of ED resources. If found, such data would point to an important point
in the detection and intervention of mental health care services.

To that end, the aim of this study was therefore: (1) to compare the types of admissions to the ED
among NA and Swiss-national patients, (2) to examine potential differences in referrals to ambulatory
care and psychiatry between NA and Swiss national patients and (3) to identify factors associated
with referrals and to ambulatory care and psychiatry. As migration from NA countries is challenging
European countries, understanding these aspects should not be a local need, but rather can contribute
to the better utilization of healthcare services across the continent, with an aim of improving their
health through the implementation of such findings into interventions to improve access and care.
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2. Methods

2.1. Design

2.1.1. Setting

The data for the current study was obtained through a retrospective analysis of patient records that
had been admitted to the ED of the University Hospital of Bern, Switzerland. It is a level 1 adult ED
caring for about 2 million people and in which approximately 46,000 people were treated in 2016 [22].
All adult patients (age ≥ 16 years) admitted to the ED between the 1 January 2013 and the 31 December
2016 were included.

2.1.2. Participants

Patients were identified through the ED electronic patient database and were separated into two
groups: (1) patients of NA origin and (2) Swiss nationals. All patients 16 years of age and older were
included. According to the Swiss law, the cutoff for treatment in general adult ED is 16. Patients
younger than sixteen are referred to the pediatric ED. Exclusion criteria included patients aged less
than 16 years, treated in the pediatric ED and with missing documentation of country of origin, triage
or leading referred discipline.

2.2. Data Collection

Patients were identified through the ED electronic patient database (E-Care, ED 2.1.3.0, Turnhout,
Belgium) and exported into Microsoft Excel (Microsoft Corporation, Redmond, WA, USA) after
anonymizing the data.

Variables

Socio-demographic variables included country of origin, determined through the resident card
presented at admission. Patients were considered to be from NA if their country of origin was
Algeria, Egypt, Libya, Morocco, Sudan or Tunisia. Other variables included type of ED admission
(ambulance, walk-in, legal admission [police custody or presence], previous medical contact, and not
specified), discipline seen in ED (internal, surgical, psychiatric, other), discharge outcome (ambulatory,
hospitalized, death, other), triage level (Swiss triage scale) (1 = life threatening problem that requires
an immediate start of treatment to 5 = not urgent condition). The Swiss triage scale is based on the
Manchester triage scale which is a five- level scale that was tested for its reliability and validity [23],
patient receives an appointment), time of admission (weekday or weekend, where a weekend visit
was determined as arrival to ED between Friday 18:00 to Monday 07:00), length of stay in ED (number
of hours), and number of ED visits per patient. Ambulatory discharge was determined as being
discharged home after the consultation. Seeing a psychiatrist included all ED consultations in which
a psychiatrist was the prime or a secondary consultant.

2.3. Statistical Analysis

Statistical analysis was conducted using SPSS Version 22 (BM SPSS Statistics for Windows, IBM
Corp., Armonk, NY, USA) and Stata 13.1 (StataCorp, College Station, TX, USA). Descriptive calculation
included frequency and percentage of categorical data as well as median and IQR for all continuous
variables, as all (age, time in ED and number of visits) had non-normal distribution. Statistical
significance was defined as p value < 0.05. For the determination of predicting factors for the two
outcome variables (ambulatory discharge and psychiatric consultations), an adjusted logistic regression
was conducted. These results ware compared to a model that looked at effect modification for the
primary outcomes (ambulatory discharge and psychiatric consultation) by age and sex through an
interaction model with presentation of the stratified odds ratios. Age groups were defined as 16–24 [24]
(youth promotion measures in Switzerland being aimed at youth aged 16–25 years), 25–39 (young
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adulthood), 40–64 (later adulthood) and ≥65 (retiring age in Switzerland). As effect modification was
identified, only the results of the interaction models were presented for both outcome variables.

3. Results

During the study period, a total of 77,619 Swiss national and NA patients (76,889 Swiss, 98.9%)
cumulatively generated 116,859 visits to our ED, with 1338 (1.1%) originated from NA and the others
with Swiss nationality. The most common country of origin was Tunisia (405 patients, 30.3%), followed
by Morocco (370 patients, 27.7%), Algeria (295 patients, 22.0%), Egypt (142 patients, 10.2%), Sudan
(62 patients, 4.6%), and Libya (70 patients, 5.2%) (Figure 1).

Figure 1. Frequencies of countries of origin of the North African migrant ED population.

3.1. Comparison between NA and Swiss Origin ED Patients’ Consultations Characteristics

There were some observed demographic differences between patients from NA and the Swiss
population (Table 1). Specifically, patients originating from NA countries were predominantly male
(74.4% vs. 55.6% in the Swiss) and younger (median of 38.0 (IQR 28–51 years vs. 52.0 (IQR 32–52) for
154 Swiss). The differences in patient population at discharge reflect the starkly different demographic
characteristics of the two populations in our study region (see Figures S1 and S2).

More than half of the visits were walk-in emergencies with the NA patients having significantly more
walk-in presentations than the Swiss (55.5% vs. 42.2%). NA patients were assessed in a less acute triage
level than the Swiss patients with 79.6% in triage 3 or higher compared to 65.9% in Swiss nationals patients.
Additionally, NA patients were more likely to receive an ambulatory care discharge compared to patients
from Switzerland (64.2% and 47.4% respectively,) and had shorter length of stay in the ED (median 3.4 h
(RQI 2.0–5.4 years) for NA vs 3.6 for Swiss (IQR 3.2 and 3.6 respectively,). However, the median of total visits
number was 2.0 for both groups, IQR 1–4 visits for NA and 1–3 for Swiss), with more NA patients having
multiple visits (45.4% for NA vs. 33.4% for Swiss). When looking at reasons for admission, the NA patients
had higher proportion of admission for general surgical, medical, and psychiatric reasons. In contrast, Swiss
patients had higher proportions of admission to specialists (Table 1).
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Table 1. Characteristics of ED consultations—comparison between Swiss and NA nationals consultations
(n = 116,859).

NA Nationals Swiss National

Total, n (%) 1338 1.1 115,521 98.9

Gender

Male 996 74.4 64,250 55.6
Female 342 25.6 51,271 44.4

Reason for admission, n (%)

Surgical 425 31.8 24,756 21.4
Medical 412 30.8 30,637 26.5
Psychiatric 102 7.6 5258 4.6
other discipline 399 29.8 54,870 47.5

Way of admission, n (%)

Ambulance 155 11.6 19,305 16.7
previous medical contact 55 4.1 18,104 15.7
legal admission 101 7.5 946 0.8
walk-in 743 55.5 48,772 42.2
Other 48 3.6 4609 4.0

Triage, n (%)

1 (life threatening) 42 3.6 10,386 9.0
2 (urgent conditions) 232 17.3 28,942 25.1
3 (semi-urgent conditions) 909 67.9 66,308 57.4
4 (low urgent conditions) 113 8.6 7531 6.5
5 (not urgent conditions) 42 3.1 2354 2.0

ED outcome, n (%)

discharge at home 859 64.2 54,989 47.6
hospital admission 268 20.0 41,508 35.9
Death 0 0.0 222 0.2
Not specific 170 12.7 17,510 15.2
Other 41 3.1 1292 1.1

Weekend admission, n (%) 437 32.7 39,137 33.9

Multiple visit, n (%) 306 45.4 38,632 33.4

Seen by psychiatrist, n (%) 193 14.4 8417 7.3

Age, med (IQR) 38.0 28–51 52.0 32–52

Duration in ED (hours), med (IQR) 3.4 2.0–5.4 3.6 2.2–6.2

Number of visits, med (IQR) 2.0 1.0–4.0 2.0 1.0–3.0

3.2. Predictors of Ambulatory Discharge

A logistic regression was performed to determine the effects of possible predicting variables on the
odds of being discharged to ambulatory care. NA patients had 1.2 times higher odds (95% CI 1.07–1.40,
p < 0.003) of being treated as an out-patient in comparison to Swiss national patients, adjusted for age, sex,
triage, weekend admission, discipline, weekend consultation and type of admission. To examine effect
modification in age groups and sex, an interaction model was conducted. Results are presented in Table 2.
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Table 2. Sex and Age group stratified odds ratios * (95% CI) for the outcome ambulant discharge for
the comparison NA vs. Swiss (n = 116,859). (significant associations in italic and bold).

Age Group

Sex 16–24 25–39 40–64 65–Max
Female 0.89 (95% CI: 0.38–2.06) 1.45 (95% CI: 0.96–2.19) 1.56 (95% CI: 1.01–2.39) 3.31 (95% CI: 0.93–11.76)
Male 0.94 (95% CI: 0.61–1.46) 1.02 (95% CI: 0.81–1.27) 1.28 (95% CI: 1.01–1.63) 1.78 (95% CI: 0.76–4.14)

* adjusted for type of admission, triage category, discipline category, multiple consultation, weekend consultation.

The CI of the odds ratios differed in some of the different age-sex-strata, e.g., in the 40–64 group
NA patients were associated with greater odds of ambulatory discharge, but not in the 25–39 age group.
Thus, the studied effect is modified by age and sex respectively and their interaction and stratified
odds ratios have to be used (Table 2).

3.3. Predictors of Psychiatry Referral

To further understand resource utilization in the ED, a second model was run examining the
predictors of psychiatric consultation between NA and Swiss national patients. A logistic regression
was conducted. Consultations by NA patients had a 1.75 (95% CI: 1.5–2.0, p < 0.0001) times higher
odd of being seen by a psychiatrist adjusted for age, sex, triage, weekend visits, and multiple ED visits
than consultations by Swiss patients. Again, to examine effect modification of age groups and sex,
an interaction model was applied. Results are presented in Table 3.

Table 3. Sex and Age group stratified odds ratios * (95% CI) for the outcome seen by psychiatrist for
the comparison NA vs. Swiss (n = 116,859) (significant associations in italic and bold).

Age Group

Sex 16–24 25–39 40–64 65–Max
Female 1.25 (95% CI: 0.48–3.24) 0.51 (95% CI: 0.27–0.94) 0.68 (95% CI: 0.36–1.3) 2.81 (95% CI: 0.37–21.64)
Male 3.45 (95% CI: 2.22–5.38) 1.95 (95% CI: 1.53–2.49) 1.94 (95% CI: 1.44–2.61) 2.98 (95% CI: 0.7–12.68)

* adjusted for triage, multiple consultation, weekend consultation.

There are noted differences in some of the strata between males and females. The odds ratio for seen by
psychiatrist in females aged 25–39 years (OR 0.51, 95% CI 0.27–0.94), suggested evidence for a “protective”
effect of being NA in adult females regarding being seen by a psychiatrist. In contrast, among males,
being NA increased the odds of being seen by a psychiatrist about the factor 2 (OR 1.95, 95% CI 1.53–2.49).
Thus, the effect of the association between the exposure (NA vs. Swiss) and the studied outcome (seen
by a psychiatrist) is strongly modified by sex, and in the interaction of sex and age. Especially, sex is
a strong effect modifier. For age, there seems to be a slight effect modification too. The odds ratio for
seen by a psychiatrist in the very young (age 16–24) NA male group is about 3.5 times higher (OR 3.45,
95% CI 2.22–5.38) in comparison with the Swiss national males of the same age, whereas in the young adults
(age 25–39) male group the odds ratio point of higher risk was almost twice (OR 1.95, 95% CI 1.53–2.49) in
comparison to Swiss national males in the same age (Table 3).

4. Discussion

This is the first study, to our knowledge, comparing the utilization of ED services and referrals
in NA immigrants and non-immigrants in a high-income country. Specifically, this study sought to
examine whether NA immigrants and non-immigrants would differ in their frequency of ED use and
referral type during their ED visit and upon hospital discharge. Converging with a growing body
of research showing that immigrants and non-immigrants differ in their utilization of ED services,
these data found that NA patients differed from Swiss national patients in a number of important
ways. First, the demographic characteristics differed between NA and Swiss-national patients. That is,
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NA ED patients were more likely to be male and younger. Second, compared to Swiss national patients,
NA patients were more likely to seek care for less acute issues, had greater number of total visits and
re-visits, and spent fewer hours in the ED [15,25].

Additionally, a greater proportion of NA patients arrived at the ED through self-referral or
through a legal context, whereas Swiss national patients were more likely to have been referred to
the ED through another healthcare provider. Third, the two groups differed in terms of referrals and
discharge type: NA patients were more likely to see a psychiatrist in the ED and were more likely to
be discharged to ambulatory care.

Taken together, these findings begin to shed light on the importance of examining immigrant
communities use of healthcare resources within the ED, as it reveals the changes in how patients are
using the ED and possibly the healthcare needs. Importantly, these data underscore the importance of
studying how immigrants are using the ED, as immigrants appear to be seeking care for non-urgent
issues in this setting, rather than through a primary care provider and consecutively generate more
visits and lower hospitalization rates than non-immigrant patients.

It is unclear from these data why NA patients are using the ED more often and for less urgent
matters. Findings from other studies, however, suggest that immigrants may be more likely to seek
care in EDs, compared to seeing other medical specialties, for a variety of legal, cultural, and social
factors [26]. In addition, some studies have found that lower levels of healthcare literacy in immigrant
communities may impact medical decisions [20,27,28]. Third, although not necessarily the case in
Switzerland, immigrants often receive minimal coverage through their insurance, and in some cases,
may only receive insurance for emergencies [15]. Therefore, it may be perceived in some immigrant
communities that they may not be eligible for care outside the ED. Given this growing number of
studies showing a disproportionally greater use of the ED among immigrants, further research is
needed to better understand the motivations underlying ED use and barriers to care among other
medical specializations.

The greater utilization of the ED among NA patients, both in terms of total and multiple visits,
for non-acute medical issues suggests that there is an important need for healthcare systems to
consider ways to reduce patient visits. These findings point to the need to develop healthcare literacy
programs targeting ED use. A number of community-based strategies for increasing health literacy
have proven effective [29,30]. A possible approach for a comprehensive intervention that are hoped
to increase patient engagement is the use of the social-ecological model [31]. Future work would
benefit from examining whether similar programs may aid in the reduction of ED visits and re-visits
for non-acute issues.

Importantly, NA patients in this study were more likely to receive a referral for psychiatric care.
Unfortunately, specific mental health disorders were not assessed in this study so the exact cause for the
referral is not known. These findings, however, are directly in line with considerable research showing the
immigrants are exposed to considerable stress and trauma throughout the migration process, which has
been associated with high levels of mental health issues such as depression and PTSD [32,33]. Future work
would also benefit from examining the extent to which the patients received the follow-up psychiatric care.
Although speculation, one potential reason for the multiple visits, is that the NA patients, for a variety of
reasons (e.g., language barriers, lack of trust, cultural beliefs), may not have been enrolled into on-going
psychiatric care, and instead continued to seek help from the ED.

These data also point to the potential importance of incorporating brief mental health interventions
for immigrants into ED. Given the high rates of psychiatric referrals, offering brief psycho-social
interventions within the ED may aid in the reduction of distress and may help to motivate patients
to seek additional care. Studies indicate that culturally adapted mental health interventions have a higher
potential of being effective, with a focus on groups of same background and in patients’ language [34].
An example for such intervention is the International Psychosocial Organization (IPSO) psychos-social
counselling program targeted to refugees. The program trains counsellors within the community, to enable
a linguistic and culturally sensitive service [35,36]. Future work needs to examine whether similar
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programs can be integrated into an ED context, for patients identified with mental health problems.
Along those lines, these findings indicate that medical staff in the ED might benefit from training in
this area as many immigrants may present with complaints that include mental health symptoms.
Such training would benefit from the inclusion of culture competence capacity building for physicians
and nurses, with existing evidence on the effectiveness among trained professionals in a hospital setting
in Switzerland [37]. Similar training was conducted in our ED by the Swiss Red Cross.

It is unclear why NA patients were more likely to arrive in the ED from legal contexts. It may be
related to co-occurring and improperly managed mental health concerns, stressors associated with
post-migration (e.g., low socio-economic status), and/or potential selection biases in which the police
may be more likely to bring an NA patient to the ED in unclear situations. This has the potential to
create a vicious circle that leads to lower quality of care and again to readmissions.

Despite the novel contributions of these data to the understanding of how immigrants in the
ED, several limitations warrant discussion. First, it is a retrospective study. Follow-up research
would benefit from clinical interviews and the employment of prospective methodologies. Second,
as previously, mentioned, these data indicate the type of referral but not the specific diagnosis. Also,
data on morbidity is not available. Therefore, greater work is needed to better characterize the issues
being presented in the ED. Moreover, we cannot provide information on medical condition of pregnant
women and children, as they are usually treated at different EDs within our hospital. Lastly, it would
be beneficial to stratify in our analysis the Swiss patients into socioeconomic groups, in order to assess
if NA population is more closely matched to a particular socioeconomic Swiss group. Unfortunately,
this data was not available in our ED records and such analysis could not be conducted.

Notwithstanding these limitations, these data emphasize the importance of the ED in the care of
recent immigrants. In particular, they point to an evolving use of the ED in which patients are
seeking care more regularly for less acute issues. As studies provide more information on the
underlying factors contributing to these patterns, health care providers will need to consider ways
to target healthcare literacy more effectively and leverage the types of care provided by ED for
immigrants. These findings may be applicable also outside of Switzerland, as the immigration from
NA is a continuous phenomenon across Europe, and the culturally sensitive interventions that address
these challenges, can serve as a major contribution to a better utilization of ED resources and assist
in improving the health of NA migrants. One framework that might be good for integration of such
programs across Europe is the Health Promoting Hospitals and Health Services network, that uses the
healthy settings approach in an aim to integrate health promotion concepts, values, standards and
indicators into the organizational structure and culture of the hospital of the health service, to gain
better health to patients, staff and communities. The initiative includes a focus on Migrant friendly and
culturally competent health care [38]. In Switzerland, in particular, the “Swiss Hospitals for Equity”
network, where our ED is partnering in the activities, aims to improve health and health services to
migrants in the hospital setting [39].

5. Conclusions

The study identified differences between the ED patients from Switzerland and NA. NA patients
were less likely to be admitted to the hospital and NA males were more likely to be referred to
a physiatrist. NA male patients are more likely to be seen by psychiatrist when they seek consultation
at the ED, especially in very young adults (16–24) suggesting that those are of special need for special
attention and further follow-ups as needed. The different patterns of ED care use between Swiss
nationals and NA migrants, were associated with significantly more ambulatory discharges stress the
need to focus on ways to ensure access to primary health services to migrant population. Measures that
promote equity are paramount in the different population presented to the ED. On the patient level,
interventions that focus on case management for patients with re-visits [40] are also recommended,
with a hope that using multiple-dimensions approaches could support in slowly closing the health
gaps between the two populations.
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Abstract: Newly arrived migrants to the EU/EEA (arrival within the past five years), as well
as other migrant groups in the region, might be under-immunised and lack documentation of
previous vaccinations, putting them at increased risk of vaccine-preventable diseases circulating
in Europe. We therefore performed a systematic review conforming to PRISMA guidelines
(PROSPERO CRD42016045798) to explore: (i) interventions that improve vaccine uptake among
migrants; and (ii) cost-effectiveness of vaccination strategies among this population. We searched
MEDLINE, Embase, CINAHL, and Cochrane Database of Systematic Reviews (CDSR) between 1
January 2006 to 18 June 2018. We included three primary intervention studies performed in the
EU/EEA or high-income countries and one cost effectiveness study relevant to vaccinations in
migrants. Intervention studies showed small but promising impact only on vaccine uptake with
social mobilization/community outreach, planned vaccination programs and education campaigns.
Targeting migrants for catch-up vaccination is cost effective for presumptive vaccination for
diphtheria, tetanus, and polio, and there was no evidence of benefit of carrying out pre-vaccination
serological testing. The cost-effectiveness is sensitive to the seroprevalence and adherence to
vaccinations of the migrant. We conclude that scarce but direct EU/EEA data suggest social
mobilization, vaccine programs, and education campaigns are promising strategies for migrants, but
more research is needed. Research should also study cost effectiveness of strategies. Vaccination of
migrants should continue to be a public heath priority in EU/EEA.

Keywords: VPD; immunisation strategies; health systems; refugees; migrants; cost effectiveness
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1. Introduction

Globally, there are over 258 million people who migrate across international borders, including
labour migrants, students, refugees, asylum seekers, undocumented migrants, and other migrant
groups [1]. Another 763 million people migrate internally [2]. In the European Union/European
Economic Area (EU/EEA) in particular, there has been an unprecedented number of refugees and
other migrants between 2014 and 2016 linked to the Syrian war [3], other armed conflicts, climate
change and economic crises. In addition, there are around 40 million EU migrants who have moved
internally from one European country to another [4].

Control of vaccine preventable diseases (VPDs) is a priority in the EU/EEA [5]. Very little
information is available on the occurrence of vaccine preventable diseases specifically among newly
arrived migrant populations in the EU/EEA. Although national surveillance systems for VPDs are in
place and regular reporting occurs, surveillance is incomplete for migrant health data such as country
of birth and time since arrival. There have been EU/EEA measles and polio outbreaks that have
been related to under-immunised migrant populations [6–10], but outbreaks have also occurred in
non-migrant populations [11–14]. The 2017/2018 pan-European measles epidemic involved internal
EU/EEA migrants moving between countries, so it is important also to consider this group alongside
migrants arriving from outside of the EU/EEA [15].

Seroprevalence studies have demonstrated sub-optimal immunity to VPD among adult and child
migrants [16–24]. Further, the WHO’s global data on immunisation coverage report sub-optimal
immunisation among the general population worldwide, with global coverage ranging 47–85%
depending on the vaccine and even greater variation between geographical region [25]. This includes
the EU/EEA, where some countries have not achieved target vaccine coverage with regards to,
for example, first dose measles. Among all types of migrants from the top ten countries of birth
arriving to the EU/EEA, the range of age-appropriate (i.e., two-dose) measles vaccination coverage
ranges 31–99% [26]. Sub-optimal immunity has implications for maintaining herd immunity to
minimize outbreaks where seropositivity thresholds within 80–94% are required [25,27]. Collective
immunity below these thresholds, whether it is the native-born population, newly-arrived migrants,
or a combination, carries the inherent risk of disease transmission and outbreak.

A recent cross-sectional survey study of EU/EEA countries “immigrant” measles vaccination
policy demonstrated a significant diversity in strategies with 9 of 31 states having no policy.
The remaining 22 states′ policies differed widely in utilizing age, immunisation status, method for
assessing immunisation status and immigrant type [28]. Furthermore, vaccination policies tailored to
migrants and refugees are heterogenous across WHO European region member states [29]. Vaccinations
are effective, but there are no specific data on effective implementation strategies for immunization in
migrants to EU/EEA. We therefore performed a systematic review to address: (i) what interventions
increase uptake of vaccinations in migrants; and (ii) cost-effectiveness of vaccination strategies
among migrants.

2. Methods

Using the Grading of Recommendations Assessment, Development and Evaluation (GRADE)
approach, the Campbell and Cochrane Collaboration Equity Methods Group and review team,
including clinicians, public health experts and researchers from across the EU/EEA, conducted
evidence syntheses. A detailed description of the methods can be found in the registered systematic
review protocol [30].

The review group followed the PRISMA Reporting guideline [31] for the reporting of this
systematic review (PROSPERO CRD42016045798). In summary, the review team developed key
research questions and a logic model showing an evidence chain to identify key concepts, to
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consider the potential role of indirect evidence related to populations and interventions and to
support the formulation of search strategies (Supplementary Materials). We aimed to answer the
following questions:

What interventions increase the uptake of vaccinations in migrants?
What are cost-effective strategies for vaccinating migrants?
We developed our inclusion and exclusion criteria based on the PICO model (population,

intervention, comparator and outcome). “Migrants,” a focus for the eligible evidence, included
asylum seekers, refugees, undocumented migrants, and other foreign-born residents, with a focus on
newly arrived migrants as defined in the protocol as within five years of arrival to the destination
country [30]. Internal EU migrants were also included to reflect the large movement of migrants
within the EU who were new to the EU/EEA. Only papers addressing migrants to the EU/EEA or
other high-income countries were included in the final synthesis. The intervention included any
strategy to increase vaccination. The comparators were migrants not exposed to the intervention. We
considered the following outcomes: uptake of vaccination and completion of vaccination; disease
incidence rates for measles, congenital rubella, diphtheria pertussis, tetanus, Hib, and polio among
migrant populations; and cost effectiveness.

Using relevant search terms and strategies, we searched published literature from 1 January
2006 to 18 June 2018 in MEDLINE, Embase, CINAHL, and Cochrane Database of Systematic Reviews
(CDSR) for interventions to improve vaccine uptake (File Supplementary A). Searches were designed
and conducted by librarian experienced in systematic reviews using a method designed to optimize
term selection [32]. The MEDLINE search was validated by testing its ability to retrieve the eligible
studies found from the initial search. All were indexed in MEDLINE and the search retrieval was
95%, thus the search was not modified before the final update was run [33]. For economic studies,
we searched MEDLINE, Database of Abstracts of Reviews of Effects (DARE), (CDSR) and EMBASE
from 1 January 2006 to 26 May 2016, and in addition, NHS EED, CEA Registry (Tufts University) and
Google Scholar from 1995 to 2016 (File Supplementary B). No language restrictions were applied to
both searches.

For the intervention studies, at least two reviewers (JD, CH, JB, and NN) independently reviewed
the titles and abstracts of the papers identified from the search, identifying them as “included” or
“not included” based on previously described inclusion/exclusion criteria. Any conflicts were then
resolved through discussion by the two review leads (CH and JD). At the second level screening, two
independent reviewers performed a full text review per paper (JD, CH, JB, and NN). Conflicts were
again resolved via discussion by review leads (CH and JD). The quality of nonrandomized studies was
assessed using the Newcastle–Ottawa Scale (NOS) [34]. No studies were excluded based on the NOS.

For the cost effectiveness studies, two reviewers independently reviewed all full text articles
(LS and AT) and extracted relevant data from the primary studies that met our inclusion criteria
including the economic study design (e.g., micro-costing study, within-trial cost-utility analysis,
and decision-analytic model); the intervention and comparator; the difference in resource use;
cost-effectiveness results (e.g., incremental net benefit or incremental cost-effectiveness ratio);
the certainty of evidence around resource requirements; and whether the cost-effectiveness results
favoured the intervention or comparator. Finally, we assessed the certainty of economic evidence in
each study using the relevant items from the 1997 Drummond checklist [35].

3. Results

3.1. What Interventions Increase Uptake of Vaccinations in Migrants?

The search for interventions that increase uptake of vaccinations identified 2970 studies. Three studies
were included in the final analysis [36–38] (PRISMA Flow Diagram Figure 1). After assessment with the
Newcastle–Ottawa Scale (NOS; Table 1), two were determined to be of medium quality [36,38] (NOS 4–6),
and one was a low quality study [37] (NOS < 4).
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Figure 1. PRISMA Flow Diagram–Interventions to Increase Vaccination Uptake among Migrants.

Two studies were in international migrants to Germany [38] and Australia [36] and one was in
internal migrants in Italy [37]. The study characteristics are described in Table 1. Interventions included
social mobilization/community outreach [38], planned vaccination programs [36,37], and education
campaigns [38]. All the published interventions were associated with positive outcomes of receipt of
vaccination. The only outcome reported was vaccine uptake. No disease rates, enrolment in health
services or migrant acceptance of vaccination were reported.
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Of the two studies that were performed in Europe, one was cohort study of asylum seekers
living in housing units in Germany employed a vaccination strategy using multiple different
interventions [38]. The local public health office informed asylees about relevant VPDs in written
letters and posters, as well as in person, and invited them to on-site vaccination campaigns. General
practitioners carried out the actual vaccination. Information material regarding vaccination was
provided in various languages and via interpreters. Vaccination “certificates” were also provided.
In areas utilizing this vaccination strategy, 58% of refugees were vaccinated compared to 6% of
refugees vaccinated in facilities without the intervention. Of the total 642 asylees who were vaccinated,
86% received their immunization within the vaccine intervention program. There was a particular
focus on male adult asylees who had an eight-fold increase in vaccinations through the strategy.
Of note, the program purchased vaccines directly from the manufacturer, saving 50% of the cost
compared to buying from a pharmacy. A second European study involved Roma children and women
of childbearing age in a nomadic camp in Rome. As part of a tuberculosis outbreak assessment, a
monthly vaccination day led to a 56% coverage of hexavalent vaccines and a 58% coverage of MMR
vaccines which was a 30% increase in vaccinated subjects compared with the previous year [37].
The third study that was performed in a high income country was a study of refugee adolescents
and young adults in an Intensive English Centre high school in Australia employed a survey of
immunisation status [36]. The intervention involved the school-based provision of MMR and the
first and second dose of a three-dose hepatitis B schedule following an immunisation survey. Of the
165 students who completed the survey (85%), 74% received measles, mumps and rubella (MMR)
vaccine in the school as compared with historic levels of 30%. Of the students who received a second
dose of hepatitis B vaccine in the school-based program, less than 24% finished the series with a
primary care clinician.

3.2. What are Cost-Effective Approaches to Vaccinating Newly Arrived Migrants?

We identified 810 articles for screening. One article conducted among migrants was included in
the final analysis [39] (PRISMA flow diagram Figure 2). This cost-effectiveness study was assessed to
be of moderate quality using the Drummond checklist. One-way and two-way sensitivity analyses
were undertaken, and the cost-effectiveness results were tested for changes across plausible ranges
of estimates for costs of serotesting, compliance rates and seroprevalence. Probabilistic sensitivity
analyses were not reported.

Results of the economic study are presented in Table 2. This study among migrants compared
pre-vaccination serotesting with presumptive vaccination for polio, diphtheria, and tetanus in
internationally adopted and immigrant infants to the US [39]. It showed that compared with presumptive
vaccination, pre-vaccination serotesting for polio increased the cost per patient from $57 USD to $62 USD
(in 2004 dollars) and decreased the percentage of patients protected against polio from 95.3% to 94.0%.
Presumptive vaccination was more effective and less expensive than pre-vaccination serotesting when the
seroprevalence was <69%. Presumptive vaccination was the preferred method unless the vaccination
compliance was extremely high (>96% completion rate). In the same study, the results for diphtheria,
tetanus, and acellular pertussis (DTaP) were less definitive. Pre-vaccination serotesting for diphtheria and
tetanus increased the cost per patient from $62 USD to $119 USD and increased the percentage of patients
protected against both diphtheria and tetanus from 91.5% to 92.3%. Presumptive vaccination was the
preferred strategy (with an incremental cost-effectiveness ratio (ICER) of $7148 USD per infant protected)
in populations with poor vaccine compliance (where >80% of patients did not complete the full catch-up
vaccine series), or populations with low seroprevalence (<51%) of antibodies to diphtheria and tetanus.
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Figure 2. PRISMA 2009 Flow Diagram for Cost-Effectiveness of Vaccination Strategies.

Table 2. Characteristics of Studies—Cost-Effectiveness of Vaccination Strategies.

Study
Certainty of Economic Evidence

(Quality)
Design Population Intervention Cost-Effectiveness

Resource
Requirements

Cohen et al.
2006 [39]

Some allowance made for
uncertainty in the estimates of
costs and consequences. The costs
are provided as base case, and 25%
upper and lower range
No probabilistic sensitivity
analyses performed.
Sensitivity analysis was
undertaken for costs of serotesting,
compliance rate and
seroprevalence.
Cost-effectiveness results were
sensitive to changes in
seroprevalence, cost of serotesting.

Decision-analytic
model; results
presented in 2004
US dollars

US 1. presumptive
vaccination with
IPV
2. serotesting for
poliovirus type 1,
2, and 3 antibodies
followed by
vaccination in
unprotected
patients

For IPV,
presumptive
vaccination is less
costly and more
effective, For Dtap,
ICER is $7148
USD per person
protected.

Difference in costs
between 2 interventions
are small. For IPV,
difference in cost is very
minimal: Serotesting is
slightly more expensive
($5 USD) than
presumptive
vaccination. For Dtap,
serotesting is more
expensive than
presumptive vaccine
($57 USD)

4. Discussion

This systematic review identified few data on interventions to increase vaccinations and
cost-effectiveness of vaccinations in migrant populations. Several interventions were identified as
potentially helpful to increase vaccination rates in migrant populations. The interventions focused
on social mobilization and outreach programs, planned vaccinations, and educational campaigns
similar to strategies used to improve vaccination rates in low to middle income countries in migrant
populations [40–44]. Overall, the interventions in this study described did not address all the vaccination
barriers in migrants such as: use of traditional health care [45], socioeconomic status [45], language [46],
distance to vaccination service [46,47], continued migration [47], fear of arrest [47], necessity of
work [47], lack of vaccination knowledge [46,48,49], cost [49], and lack of health care provider
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recommendation [50]. None of the interventions focused on health care providers. The interventions
were not targeted, having the same strategy for different migrant age groups and all of the interventions
were focused on groups of migrants, not at the level of the individual patient-healthcare interaction.
Additionally, none of the studies identified that they had engaged migrant populations in the planning
or execution of the intervention.

Vaccinations should not be provided in isolation, but the interaction should be viewed as an
opportunity to address many important diseases of public health significance [51]. Engaging refugees
and other migrant populations in preventive health services remains a challenge in light of the barriers
to healthcare [52,53]. A recent consensus statement on access to health services in the EU/EEA by
IOM’s EQUI HEALTH project [54] highlights the discrepancies in entitlements to statutory health
services for migrants; irregular migrants often have highly restrictive access.

The number of studies on the economic analysis for vaccinations in migrant populations is
even more limited. Only one study was applicable, suggesting that presumptive polio and DTaP
vaccination appear to be more cost effective and less expensive than pre-vaccination serotesting [39].
This modelling was done utilizing data from a very small and unique population of international
migrants, international adoptees. Although the economic analysis demonstrated cost effectiveness of
vaccination without serological testing, this group has significant resources and understanding of the
health systems and entitlements of the country of destination and engages with the health care system
on an individual basis. The cost effectiveness differed depending on the serological prevalence of the
VPDs and the compliance with vaccinations. Seroprevalence can vary depending on country of origin,
type of migrant and age of migrant making it difficult to extrapolate these data.

Two studies published after the economic analysis systematic review was performed examined
different costs associated with pre-departure vaccinations, one in the context of a response to an
outbreak [55] and the second evaluating the US Vaccination Program for US-bound Refugees (VPR) [56].
The first study showed that pre-departure vaccination of all US bound refugees would not only improve
health, reduce importations of VPD, but be cost saving when considering all the resources required for
response to outbreak activities. The second US study demonstrated that compared with post-arrival
vaccinations, the initiation of the pre-departure VPR where the refugees received one or two doses of
selected vaccines before departure and completed the series after arrival demonstrated a net savings
per person of $225.93 USD (29% decrease in vaccination costs). The cost savings were sensitive to
different variables but demonstrated cost savings across all the estimates. Although the European
context is not the same as the orderly US Refugee program, these data could be used to support the
vaccination in reception centres before the onward migration in the EU/EEA. Not only is it cost-saving,
but there is the potential to prevent unwanted and costly outbreaks of VPDs.

5. Strengths and Limitations

Our study is the first to our knowledge that is a systematic review on interventions that increase
vaccinations in migrant populations and cost effectiveness of vaccination strategies in migrant
populations. The studies that we found reflect the overall migration health literature of low quality with
many being cohort or pre-post studies and no negative studies or long term follow up studies. Other
limitations of our study are the lack of comparator data and the fact that the only reported outcome was
vaccine uptake. Given the complexities of immunisations in this vulnerable population, a short-term
increase in vaccine uptake does not directly translate into decreased VPD incidence or decrease in
outbreaks. Finally, there is difficulty in extrapolating this evidence across the very heterogeneous
group of migrants (undocumented migrant, refugee, asylum seeker, labour migrant, unaccompanied
children, etc.) with different pre-migration immunisation coverage, immunity, and age.

6. Implementation Considerations and Evidence Gaps

The lack of data on migrant specific variables (i.e., country of birth) related to VPDs [7,57–59] makes
estimation of the scope of vaccine delivery challenging. Small studies done in special circumstances have
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shown some sub-optimal vaccine coverage and immunity, but there is a limit to how these data can be
extrapolated to all migrants [16,18–20,22–24]. Robust surveillance data on vaccine preventable diseases
and vaccine coverage in migrant populations by age group, migration type, source country, and duration
of presence in the EU/EEA will be required to design effective immunisation programmes [57,58].
This will require a standardisation of migrant definitions and parameters. Further research on vaccination
uptake, immunisation coverage, and cost-effectiveness of different strategies in adults versus children
is required to inform potential different migrant guidelines [60]. The optimal method to document
immunisations and share immunisation data across jurisdictions in mobile populations to ensure that
the migrant receives the correct immunisations at the appropriate time is an understudied area [61].
Documentation could be done via a standardised health record or mobile immunisation record [62,63].
However, they need to be secure, private, and ensure that the information does not disadvantage or
be reason for persecution of the migrant. Engaging migrants in the development of interventions is
important to the development of effective interventions. Finally, evidence on the comparative effective
implementation strategies and cost-effectiveness of different vaccination strategies for migrants will be
required to prioritize the VPDs prevention efforts for the EU/EEA.

7. Conclusions

High quality studies assessing interventions to increase vaccinations and the cost effectiveness
of vaccinations in migrant populations are scarce. Data on migrant populations, vaccine preventable
diseases and vaccinations are required to estimate the scale of the problem and to understand the benefit
of interventions on a population scale. Large scale studies on interventions to improve vaccination
uptake among different typologies of migrants, and across their migration journey, are required to
inform the best and most equitable care of migrants. The economic analyses of these interventions are
crucial to inform their implementation.
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Abstract: During the current period of immigration to Western Europe, national healthcare systems
are confronted with high numbers of asylum seekers with largely unknown health status. To improve
care taking strategies, we assessed healthcare utilization in a large, representative cohort of newly
arriving migrants consisting of n = 1533 residents of a reception center in Northern Germany in 2015.
Most asylum seekers were young, male adults, and the majority came from the Eastern Mediterranean
region. Overall, we observed a frequency of 0.03 visits to the onsite primary healthcare ward per
asylum seeker and day of camp residence (IQR 0.0–0.07, median duration of residence 38.0 days,
IQR 30.0–54.25). Female asylum seekers showed higher healthcare utilization rates than their male
counterparts, and healthcare utilization was particularly low in asylum seekers in their second
decade of life. Furthermore, a significant correlation between time after camp entrance and healthcare
utilization behavior occurred: During the first week of camp residence, 37.1 visits/100 asylum
seekers were observed, opposed to only 9.5 visits/100 asylum seekers during the sixth week of camp
residence. This first data on healthcare utilization in a large, representative asylum seeker cohort
entering Western Europe during the current crisis shows that primary care is most needed in the
first period directly after arrival. Our dataset may help to raise awareness for refugee and migrant
healthcare needs and to adapt care taking strategies accordingly.

Keywords: healthcare; migration; refugee; asylum seeker; medical service; migrant; medical care;
doctor; Europe; Germany

1. Introduction

At the height of the current refugee and migrant crisis, in 2015, more than 24 million migrants
were on the move worldwide. Many of them entered Western Europe, with Germany being the
leading destination for asylum seekers from countries such as Syria, Afghanistan, Somalia and
others [1]. Appropriate medical care for this growing population of refugees and migrants represents
an enormous challenge to the receiving population. During their migration, the vast majority of
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refugees and migrants had only irregular access to medical services and good sanitation, leaving them
at high risk of communicable and non-communicable diseases [2–6]. Many refugees have experienced
political and personal trauma such as war, detainment, torture, forced migration, and separation or
death from family members and friends [7–9]. Depending on gender, age, or nationality, refugees
may have different health status and health-seeking behaviors [10]. Although the current extent
of immigration to Western Europe is considered to be the largest of our generation thus far [11],
national healthcare systems across Europe are still struggling to provide appropriate care and meet
the needs of immigrating refugees and migrants. Especially in the summer of 2015, when Western
European countries were first confronted with a massive influx of persons with unclear health status
and healthcare needs [12], national caregivers were comparably ill-prepared. It took a long time to
harmonize efforts for the set-up of primary care structures that were effective, cost-sensitive and, most
importantly, met the refugees’ and migrants’ needs [13,14]. However, there is still little knowledge on
general healthcare utilization among refugees and migrants during the current crisis, and updated
information on the specific demand for emergency onsite healthcare in refugee camps is scarce. To treat
and prevent further disease burden in this vulnerable population, and to improve primary care
in extreme humanitarian situations similar to the current situation, we aimed to analyze primary
healthcare utilization behavior in a well characterized, representative cohort of asylum seekers in a
Northern German refugee camp during the current exodus.

2. Methods

2.1. Study Population

For the description of healthcare utilization in asylum seekers, data on all residents (n = 1533)
of a reception center in Celle, Northern Germany in September–December 2015 were analyzed.
All subjects had been allocated to Lower Saxony based on a federal state specific German allocation
key (Königssteiner Schlüssel) and were sent to a reception center in Celle based on space availability.
They were not preselected in any fashion. All residents were asylum seekers and registered upon
arrival and their departure date was documented. For asylum seekers leaving the center without
notice to camp authorities, last contact documentation of the camp staff (for example, medical service,
food service, transportation) was used as date of departure. Parts of this cohort have been described
previously [15–17].

2.2. Medical Service and Analysis of Healthcare Utilization

A 24 h-onsite medical ward was available to all residents of the center. This ward offered
medical services at primary medical care level with constant paramedical emergency service and daily
consultation hours by medical doctors for general medical treatment. For medical problems exceeding
general medical care, further referral to specialists was arranged whenever needed. All visits to the
onsite medical center were documented in electronic form. Mandatory primary check-ups of asylum
seekers upon arrival, as required by asylum law, were not included in the data set for this analysis.
Health care utilization was determined by analyzing individual presentations to the onsite medical
ward in relation to personal days of residence at the reception center.

2.3. Data Analysis

All information was collected in routine clinical care. Proband specific information on age, gender,
country of origin, attendance dates, and visits to the medical center was extracted from an electronic
database. All data had been fully anonymized by the Order of Malta (Malteser Hilfsdienst) before
scientific analysis.
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2.4. Statistics

Analyses were conducted employing SPSS version 24.0 (IBM, Armonk, NY, USA) and Graphpad
Prism version 5.02 (GraphPad Software, La Jolla, CA, USA). Descriptive statistics were assessed using
median and range or interquartile range (IQR) for non-normally distributed variables and using mean
± SD for normally distributed variables or a combination of both. Group differences with categorical
items were evaluated by Mann-Whitney-U or one-way ANOVA/Kruskal-Wallis testing and p values
below 0.05 were considered significant.

2.5. Ethics Compliance

All analyses were approved by local authorities (Institutional Review Board of Hannover Medical
School approval #2972-2015). All patient information was anonymized prior to analysis.

3. Results

Data of healthcare utilization of n = 1533 asylum seekers was included in the analysis. For n = 45
asylum seekers, information on nationality and for n = 36, information on age was missing. Overall,
71.8% of asylum seekers were male. The median age of all probands was 22 years (male asylum seekers
23 years, range 0–73 years; female asylum seekers 21 years, range 0–62 years, Figure 1). The vast
majority of probands (80.5%) came from the Eastern Mediterranean region, followed by two smaller
proportions from Europe (7.7%) and Africa (7.7%) and only few persons from Southeast Asia (1.2%) or
of unknown origin (2.9%).

Figure 1. Age and gender distribution within the analyzed cohort.

During their stay at the reception center, overall 47.4% of the asylum seekers utilized medical care
at the ward. 47.2% of male refugees and 48% of female refugees presented at the primary healthcare
unit of the shelter (Figure 2A,B). Out of all patients that visited the primary healthcare unit, male
patients sought medical help up to 27 times (median 2 (QR 1–4), mean 3.2 ± SD 3.1), and female
patients paid up to 18 visits to the onsite clinical team (median 2 (IQR 1–4), mean 2.9 ±SD 2.5),
Figure 2C,D). Irrespective of gender, the vast majority of patients paid between 1 and 5 visits to the
medical ward, and the median visit number was 2 (IQR 1–4, mean 3.1 ± SD 3.0) visits per patient.

Next, we analyzed individual factors possibly influencing healthcare utilization in asylum seekers.
For n = 1094 asylum seekers, exact entrance and exit dates of camp residence were available. They had
a median duration of camp inhabitation of 38.0 (IQR 30–54.25, mean 41.3 ± 0.7) days. We observed a
median visit frequency of 0.03 per asylum seeker and day of camp residence (IQR 0.0–0.07). The highest
rate of healthcare utilization occurred in asylum seekers above the age of 60 years, and a particularly
low rate of medical visits per day in the age group of 10–19 years in our cohort was found. Children
below the age of ten years and adults in their fourth, fifth and sixth decade of life showed significantly
higher healthcare utilization rates. In addition, young adults aged 20–29 years spent significantly
less visits to the onsite medical ward than those aged 30–39 years (Figure 3A). When we compared
male and female asylum seekers in our cohort, we found a significantly higher rate of healthcare
utilization in females (Figure 3B). With regard to the asylum seekers’ origins, no significant influence
on health care utilization behavior was observed: WHO regions of origin had no significant effect
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on the percentage of refugees seeking help at the onsite ward, and were also not associated with
significantly different frequencies of healthcare utilization per day of camp residence (Figure 3C,D,
Table S1). When focusing on the top five most prevalent nationalities within the cohort, the frequency
of visits per day were also not significantly different between asylum seekers from Afghanistan, Syria,
Iraq, Pakistan, or Sudan (Figure 3E). For relative visit numbers from other nations of this cohort, please
refer to Supplementary Figure S1.

 

Figure 2. Healthcare utilization within the analyzed refugee cohort. (A,B) Proportion of male and
female probands seeking help (yes) or not (no) in the medical ward. (C,D) visit number distribution in
male and female patients [HCU: healthcare utilization].

Figure 3. Factors influencing healthcare utilization in the analyzed cohort. Visits to the onsite medical
ward per day of camp residence in age specific subgroups (A) and males vs. females (B). Percentage of
asylum seekers utilizing medical help amongst all camp residents from this WHO region of origin (C).
Medical consultations per day of camp residence in asylum seekers from different regions of origin (D)
or from the top five most prevalent nations within the cohort (E) (bars display mean + IQR (A,B,D,E)
and mean ± 95%CI (C), * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.005).

377



IJERPH 2018, 15, 2163

The timepoint of stay at the camp had clear influence on the probability of overall healthcare
utilization within the cohort. Most patients visited the medical ward during their first week of stay,
and fewest during their last week of camp inhabitation (Figure 4A). During the first week of personal
camp residence, 37.1 visits per 100 asylum seekers occurred, whereas only 9.5 visits per 100 asylum
seekers were noted in week six of inhabitance at the reception center. A significant correlation between
duration of camp residence in days and relative number of visits occurred, with clearly higher rates of
healthcare utilization on the day of arrival at the camp (10.1 visits per 100 residents) compared to only
0.1 visits per 100 residents on day 67 and no visits on day 70 of personal camp inhabitance (Figure 4B).
Overall, the proportion of asylum seekers that had not sought medical help at the reception center at
all declined over time, whilst the percentage of probands with one, two to five or more than five visits
gradually increased (Figure 4C).

Figure 4. Time of refugee center inhabitance influences health care utilization. (A) Healthcare utilization
rates per 100 camp residents per week after entering the shelter. (B) Correlation of healthcare utilization
rates per 100 residents with residence duration in days. (C) Overall healthcare utilization depending
on personal week of stay at the center (HCU: healthcare utilization).

4. Discussion

To the best of our knowledge, we present here the first comprehensive data on age, gender and
origin dependent healthcare utilization behavior in a large cohort of newly arriving asylum seekers
in Western Europe during the current refugee and migrant crisis. The fact that the largest proportion
of asylum seekers in our cohort were young, male adults and many of them came from the Eastern
Mediterranean region is in accordance with current pan-European immigration statistics [18–20].

Primary medical service for refugees and migrants is a corner stone of humanitarian care during
the current crisis [11]. Political conflicts and wars in the Middle East and Africa as well as economic
imbalances in Eastern Europe and many other parts of the world have led to extensive migration
towards Western Europe. In 2015, more than 24 million people worldwide were fleeing, and Germany
represented a top destination for many asylum seekers [1]. As such, the German healthcare system has
been particularly challenged in taking primary care of newly arriving asylum seekers of unknown
health status [1,12,21]. Despite this enormous challenge—which is experienced by most healthcare
systems in Europe—primary healthcare needs of arriving immigrants has thus far received little
attention. This is a dilemma, as provision of easily accessible healthcare to asylum seekers upon arrival,
on transit or even for longer periods at onsite medical wards is essential to appropriately manage this
humanitarian situation [11].

In this context, we aimed to compile an initial data set describing the health care utilization
experience after setting up onsite primary medical care at an asylum seeker reception center in
Northern Germany in 2015. In our cohort, a high percentage of asylum seekers sought onsite medical
help, with almost half of all migrants seeking medical exceeding the initial mandatory checkup visit.
The time after entering the refugee camp appeared to have a strong effect on personal healthcare
utilization. An inverse correlation of visit frequency with days of camp inhabitance occurred, and
the probability of presentation at the medical ward was significantly higher in the first compared to
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the last day of camp residence. In the first week after entering the refugee camp, more than 37 visits
per 100 camp residents were noted, whereas during week five and six of camp inhabitation, only 10.8
and 9.45 visits per 100 asylum seekers occurred. This observation may have significant impact on the
planning of primary healthcare setup in future situations of similar nature.

Our data clearly shows that primary medical care is most needed when a group of asylum seekers
arrive, and it could make sense to intensify personnel and medical supplies for an onsite medical ward
in preparation for newly arriving cohorts. Our data supports the notion that, after an initial rush of
patients (in our cohort around 10 visits per day and 100 asylum seekers on the day of camp entry),
the need for primary care gradually declines (in our cohort 75% reduction with 2.25 visits per 100
migrants after around one month).

Of note, the visit frequency described in our cohort was much higher than that described by
Hermans et al. in their brief report on healthcare utilization at two Greek refugee sites: here the authors
observed only 3.6 patient visits per person years in n = 298 newly arriving refugees in Lesbos [22].
We can only speculate on why rates were much lower in this Greek cohort and assume that different
study design, primary care accessibility, overall organization in the reception centers, and possibly
other factors such as nationality were considerably different from our setting.

However, certain limitations need to be taken into account when interpreting our dataset. Our
results cannot be extrapolated too far, as the current refugee situation is complex and our cohort, albeit
representative according to overall demographic data, is just a small specimen of the large extent of
migrants currently entering Western Europe. Furthermore, this cohort is unique with regard to the fact
that onsite general practitioner care was offered on a daily basis and that specialists (e.g., pediatricians,
surgeons, psychiatrists) were available for referral. An interpreter service was available whenever
needed and present for most consultations. All medical appointments as well as medication were
free of charge. These structural circumstances were designed to facilitate easy access to care and may
therefore have resulted in rather high utilization. We used this dataset to describe refugee healthcare
utilization, because the underlying cohort constituted of a large and unselected specimen of newly
arriving asylum seekers with well-documented inhabitance duration at the initial migrant residence
in Germany. The provision of full time primary medical care at an onsite ward of the asylum seeker
residence—with patient specific documentation of visit time and frequency—was unique to the here
presented cohort and ideal for the conducted analysis. In other cohorts thus far analyzed by our team,
similar analysis is hampered by limited data extraction of residence time and medical records that
could only be obtained by a proportion of asylum seekers or were collected in a different fashion
than in the here described cohort [15–17,19,20,23,24]. Currently, however, we aim at harmonizing
and analyzing further large asylum seeker cohorts of a similar kind to see whether our results can
be confirmed in a greater specimen of migrants entering Western Europe during the current crisis.
For example, our observed statistical independence of country of origin from healthcare seeking
behavior may very well be based on the low number of probands from single countries. This prohibits
comprehensive statistical analyses and should be further analyzed in larger cohorts or meta-analyses
of probands with several thousand migrants thus far not available to us.

Refugees and migrants are not a homogenous population, and depending on home countries,
personal history, motivation to emigrate, and experiences of violence and neglect, the medical needs of
persons on the run may vary considerably [22,23,25]. In addition, age is a clear factor influencing an
asylum seeker’s medical needs, with children being particularly vulnerable to neglect and insufficient
healthcare [19,26,27]. Indeed, we found higher healthcare utilization rates in young children below
the age of ten years compared to older children, adolescents and young adults and observed the
highest rate of medical demand in the oldest refugee group above the age of 60 years. Furthermore,
women in our cohort displayed higher healthcare utilization rates than males. These findings are
in line with previous reports on the high risk of elder refugees and females for increased migration
associated morbidity [1,5]. Our future analyses will focus on pediatric primary healthcare utilization
and age-dependent complaints in different refugee and migrant cohorts.
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Taken together, this data emphasize the high demand of migrants for primary care when first
arriving to a destination country with high socioeconomic standard and stress their strong need for
high accessibility and affordability of health services during the first period after arrival. As such, our
data may help to plan and organize primary healthcare facilities for arriving migrants in countries
with high economic resources according to the patient needs.

The UNHCR has recently stated that optimal refugee care during the current humanitarian crisis
demands a “multidimensional and comprehensive approach in public health and nutrition, and will
require funding and donations of both technical support and commodities/funds beyond the normal
programming needs” [28]. The European Commission has recognized the demand for structured
analysis of refugee medical needs and setup the “3rd Health Programme by the Consumers, Health,
Agriculture and Food Executive Agency (CHAFEA)” to fund projects aiming at assessing healthcare
needs of refugees reaching Europe, and development, improvement, and testing of health educational
tools for this population [11].

The growing population of refugees and migrants currently entering Europe poses enormous
challenges to the receiving communities and their healthcare systems and, in accordance with the
UNHCR vision and the World Health Organization, requires effective onsite healthcare programs
based on reliable epidemiological data [29]. In this context, we would like to emphasize the particular
need for primary care demand in newly arriving refugees and migrants and hope that our initial
analysis helps to better estimate needs in the vulnerable migrating population, and to adapt care taking
strategies accordingly.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/15/10/2163/
s1. Figure S1: Visits per day of refugee center inhabitance depending on country of origin [median ± IQR], Table
S1: WHO regions of origin.

Author Contributions: Research design: R.E.S., G.M.N.B., C.H., A.J.; sample collection and analyses: routine
clinical care; data analysis: M.W., A.V., D.E., G.S., C.H., C.D., A.J.; writing and contributing to writing of the
manuscript: all authors.

Funding: Martin Wetzke was funded by the Young Academy Clinician/Scientist program of Hannover Medical
School, Germany and the DZIF clinical leave stipend of the German Center for Infection Research. Alexandra
Jablonka was funded by the Young Academy Clinician/Scientist program of Hannover Medical School, Germany.
Christine Happle received funding from the Young Academy Clinician/Scientist foundation and HiLF funding of
Hannover Medical School, Germany. This project was supported by the German Center for Infection Research by
funding of infrastructure.

Acknowledgments: The authors would like to thank all doctors and medical personnel involved in medical care
of the asylum seekers for their exceptional work. We would furthermore like to thank the Order of Malta (Malteser
Hilfsdienst) for the provision of data and Nexave for the extraction from the electronic database.

Conflicts of Interest: The authors declare no conflict of interest.

Abbreviations

CI confidence interval
HCU healthcare utilization
IQR interquartile range
SEM standard error mean
WHO world health organization

References

1. UNHCR. Global Trends—Forced Displacement in 2015. 2016. Available online: http://www.unhcr.org/
576408cd7.pdf (accessed on 30 April 2018).

2. Lam, E.; McCarthy, A.; Brennan, M. Vaccine-preventable diseases in humanitarian emergencies among
refugee and internally-displaced populations. Hum. Vaccines Immunother. 2015, 11, 2627–2636. [CrossRef]
[PubMed]

3. Castelli, F.; Tomasoni, L.R.; El Hamad, I. Migration and chronic noncommunicable diseases: Is the paradigm
shifting? J. Cardiovasc. Med. (Hagerstown) 2014, 15, 693–695. [CrossRef] [PubMed]

380



IJERPH 2018, 15, 2163

4. Castelli, F.; Sulis, G. Migration and infectious diseases. Clin. Microbiol. Infect. 2017, 23, 283–289. [CrossRef]
[PubMed]

5. Henjum, S.; Barikmo, I.; Strand, T.A.; Oshaug, A.; Torheim, L.E. Iodine-induced goitre and high prevalence
of anaemia among Saharawi refugee women. Public Health Nutr. 2012, 15, 1512–1518. [CrossRef] [PubMed]

6. Blanck, H.M.; Bowman, B.A.; Serdula, M.K.; Khan, L.K.; Kohn, W.; Woodruff, B.A. Angular stomatitis and
riboflavin status among adolescent Bhutanese refugees living in southeastern Nepal. Am. J. Clin. Nutr. 2002,
76, 430–435. [CrossRef] [PubMed]

7. White, C.C.; Solid, C.A.; Hodges, J.S.; Boehm, D.H. Does Integrated Care Affect Healthcare Utilization in
Multi-problem Refugees? J. Immigr. Minor. Health 2015, 17, 1444–1450. [CrossRef] [PubMed]

8. Adams, K.M.; Gardiner, L.D.; Assefi, N. Healthcare challenges from the developing world: Post-immigration
refugee medicine. BMJ 2004, 328, 1548–1552. [CrossRef] [PubMed]

9. The Lancet. Our responsibility to protect the Rohingya. Lancet 2018, 390, 2740.
10. Wangdahl, J.; Lytsy, P.; Martensson, L.; Westerling, R. Poor health and refraining from seeking healthcare

are associated with comprehensive health literacy among refugees: A Swedish cross-sectional study. Int. J.
Public Health 2018, 63, 409–419. [CrossRef] [PubMed]

11. Lionis, C.; Petelos, E.; Mechili, E.A.; Sifaki-Pistolla, D.; Chatzea, V.E.; Angelaki, A.; Rurik, I.; Pavlic, D.R.;
Dowrick, C.; Dückers, M.; et al. Assessing refugee healthcare needs in Europe and implementing educational
interventions in primary care: A focus on methods. BMC Int. Health Hum. Rights 2018, 18, 11. [CrossRef]
[PubMed]

12. Nicolai, T.; Fuchs, O.; von Mutius, E. Caring for the Wave of Refugees in Munich. N. Engl. J. Med. 2015, 373,
1593–1595. [CrossRef] [PubMed]

13. Campos-Matos, I.; Zenner, D.; Smith, G.; Cosford, P.; Kirkbride, H. Tackling the public health needs of
refugees. BMJ 2016, 352, i774. [CrossRef] [PubMed]

14. Arnold, F.; Katona, C.; Cohen, J.; Jones, L.; McCoy, D. Responding to the needs of refugees. BMJ 2015, 351,
h6731. [CrossRef] [PubMed]

15. Jablonka, A.; Happle, C.; Wetzke, M.; Dopfer, C.; Merkesdal, S.; Schmidt, R.E.; Behrens, G.M.N.; Solbach, P.
Measles, Rubella and Varicella IgG Seroprevalence in a Large Refugee Cohort in Germany in 2015:
A Cross-Sectional Study. Infect. Dis. Ther. 2017, 6, 487–496. [CrossRef] [PubMed]

16. Jablonka, A.; Solbach, P.; Happle, C.; Hampel, A.; Schmidt, R.E.; Behrens, G.M.N. Hepatitis A immunity
in refugees in Germany during the current exodus. Med. Klin. Intensivmed. Notfmed. 2017, 112, 347–351.
[CrossRef] [PubMed]

17. Grote, U.; Schleenvoigt, B.T.; Happle, C.; Dopfer, C.; Wetzke, M.; Ahrenstorf, G.; Holst, H.; Pletz, M.W.;
Schmidt, R.E.; Behrens, G.M.N.; et al. Norovirus outbreaks in German refugee camps in 2015. Z. Gastroenterol.
2017, 55, 997–1003. [CrossRef] [PubMed]

18. Buber-Ennser, I.; Kohlenberger, J.; Rengs, B.; Al Zalak, Z.; Goujon, A.; Striessnig, E.; Potančoková, M.;
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Abstract: This study aims to compare adequate fruit and vegetable (F&V) intake between immigrants
and natives in Portugal, and to analyse factors associated with consumption of F&V among
immigrants. Data from a population based cross-sectional study (2014) was used. The final sample
comprised 17,410 participants (≥20 years old), of whom 7.4% were immigrants. Chi-squared tests
and logistic regression models were conducted to investigate the association between adequate
F&V intake, sociodemographic, anthropometric, and lifestyle characteristics. Adequate F&V intake
was more prevalent among immigrants (21.1% (95% CI: 19.0–23.4)) than natives (18.5% (95% CI:
17.9–19.1)), (p = 0.000). Association between migrant status and adequate F&V intake was only
evident for men: immigrants were less likely to achieve an adequate F&V intake (OR = 0.67, 95%
CI = 0.66–0.68) when compared to Portuguese. Among immigrants, being female, older, with a higher
education, and living in a low urbanisation area increased the odds of having F&V consumption
closer to the recommendations. Adjusting for other factors, length of residence appears as a risk
factor (15 or more years vs. 0–9 years: OR = 0.52, 95% CI = 0.50–0.53), (p = 0.000) for adequate F&V
intake. Policies aiming to promote adequate F&V consumption should consider both populations
groups, and gender-based strategies should address proper sociodemographic, anthropometric, and
lifestyle determinants.

Keywords: fruit; vegetable; immigrant; Portuguese; health

1. Introduction

Fruit and vegetables are important components of a healthy diet and could help prevent major
diseases, such as cardiovascular diseases, obesity, type 2 diabetes, and certain cancers, especially if
integrated in an active and healthy lifestyle [1,2]. Therefore, fruit and vegetable (F&V) consumption
is used worldwide as an important diet quality indicator [3]. F&V are rich sources of dietary fibre,
vitamins, minerals, and phytochemicals, which may explain these positive effects on health [4].
A prospective cohort study conducted during 7.4 years, in 18 low-income, middle-income, and
high-income countries from the five continents, among 135,335 individuals, showed that total F&V
intake was associated with lower noncardiovascular mortality and total mortality, in a multivariable
adjusted model [5,6]. The risk estimate for all-cause mortality, cardiovascular disease, and cancer,
decreases by 10% and 11%, with consumption above 250–300 grams per day (g/d) of fruit and 300 g/d
of vegetables, respectively [6]. According to World Health Organization (WHO), an adequate quantity
of F&V of 400 to 500 g/d or five portions is recommended [1,2]. Worldwide, mean intakes of F&V
were below current recommendations, and higher consumption was observed among women and
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older adults [7]. The National Food and Physical Activity Survey 2015–2016 (IAN-AF) revealed that
one in two Portuguese do not consume the quantities of F&V recommended by the WHO [8].

Migration is a worldwide phenomenon and may contribute as an important experimental
framework for investigate the effects of environmental factors on diet and health disparities. According
to the Statistical Office of the European Communities (EUROSTAT), at the beginning of 2016, there
were 35.1 million immigrants living in a European Union (EU) member state that were born outside of
the EU-28, and 19.3 million were born in a different EU member state [9]. In Portugal, between 1995
and 2013 foreign-born immigrants rose from 5.2% to 8.2% of the population [10].

Migration has been associated with dietary changes, although generalisations must be carefully
taken due to different individual, social, and economic factors affecting immigrants before and after
arriving in the new country [11–13]. When arriving at the host country, immigrants may retain, adapt,
or exclude traditional foods, and adopt the eating patterns/food choices in part or in whole, through
a process called “dietary acculturation” [14]. This is a multidimensional and dynamic process that
may have either positive or negative implications for health. Length of residence in the host country is
often a measure of acculturation, and has been reported as an important determinant of immigrants’
health [15,16]. In the literature, dietary intake has been associated with length of residence, with mixed
benefits [17]. However, in general, detrimental effects on diet have been observed among immigrants
and racial/ ethnic minorities [18,19].

Immigration has known to have a strong impact on dietary practices and also on health disparities
among immigrants and between minority groups and natives [13,19,20]. Therefore studies among
foreign-born and comparisons with natives would likely be of interest for disparities research. Most
studies on adult immigrants’ frequency and determinants of F&V intake were conducted in the United
States of America (USA) mostly among racial and ethnic groups [21–24]. In Canada, studies between
immigrants and natives concluded that more information would be needed about nutritional health
and immigration-related dietary changes [15]. In Europe, few studies are available on adequate F&V
consumption and they mainly focus on immigrants from low- and middle-income countries [25–27].
In Portugal, scarce information is available on frequency, distribution, and determinants of adequate
F&V consumption among adults and immigrants, and little is known about differences between native
and immigrant food habits.

A more comprehensive understanding on adherence of F&V intake to dietary recommendations,
and factors that influence its consumption, may provide important insights for health promotion
and disease prevention of immigrants, as they are becoming a large share of the population over the
world. Knowledge about dietary habits of both populations groups would contribute to address health
disparities, an important public health concern for policy makers and health services.

Therefore, the main purpose of this study is to investigate the adequacy of F&V intake
among immigrants living in Portugal, and identify the main determinants of F&V consumption.
Additionally, this study extends findings by differentiating the primary outcome between immigrants
and Portuguese adult populations.

2. Materials and Methods

2.1. Population and Sample

Data used in this study come from the National Health Survey (NHS) 2014, the fifth in Portugal
since 1987, promoted by the Health Ministry [28]. The NHS 2014 was conducted by the Statistics
Portugal Institute (INE) in collaboration with the National Institute of Health Doctor Ricardo Jorge [29].
The microdata database used for the present study was provided under protocol between INE,
Directorate-General for Education and Science Statistics (DGEEC), and the Foundation for Science and
Technology (FCT). The NHS 2014 is a population-based survey and collected information from the
resident population aged 15 and over, on self-assessment health status, health care, and determinants
related to lifestyles. This survey followed methodological guidelines and practices regulated at EU
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level (Commission Regulation (EU) No 141/2013), in order to enable an international comparison of
the results. National questions were also included, with a view to obtaining data on relevant issues for
characterising the population health status (namely reproductive health, food consumption, satisfaction
with life, and long-term disability). INE carried out for the first time the collection of data on the
Internet, from a sample survey of households and individuals. Results from the NHS 2014 correspond
to estimates of residents, regardless of their nationality or migrant status, in the whole country between
September and December 2014. This population-based survey included a total of 22,538 family
housing units and the interview completion rate was 80.8% nationwide. The main methodological
and conceptual features used in the NHS 2014 have been previously described elsewhere [30]. This
study was reported according to the STROBE checklist for observational studies in epidemiology
(Supplementary file 1) [31]. Country of birth was used to determine immigrant population and only
the adult population, aged 20 and over, was consider for the present study. The final sample size
comprised 17,410 participants of whom 7.4% were immigrants (Figure 1).

Figure 1. Flowchart for selection of study participants. Legend: NHS: National Health Survey; y.o.:
years old; EU: European Union.
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2.2. Variables

The outcome variable of the present study was five or more daily servings of fruit and vegetables
(F&V ≥ 5). The formulation of consumption of F&V questions followed the guidelines established by
the European Health Interview Survey (EHIS wave 2) Methodological manual [32]. Participants were
asked to report the frequency of F&V intake, separately: “once or more a day”; “4 to 6 times a week”;
“1 to 3 times a week”; “less than once a week”; or “never”. The question concerning the consumption
of fruit was “How often do you eat fruit, including juices squeezed from fresh fruit, and excluding
juice made from concentrate? Canned and dried fruit are excluded.” For vegetables intake the question
was “How often do you eat vegetables or salad, excluding potatoes and juice made from concentrate?
Juices squeezed from fresh or canned vegetables, as well as legumes (beans, lentils), soups (warm and
cold), and vegetarian dishes are included.” Those who revealed a daily frequency, “one or more times
a day”, were invited to estimate the number of servings per day. One serving was defined as more or
less one handful for fruits and three or four tablespoons of vegetables. A show card of examples of
fruit, vegetables, and standard portions were used. Ultimately, these variables were joined together to
create a dummy variable for adequate F&V consumption.

Sociodemographic (sex, age, education level, legal marital status, job status, urbanisation
degree, country of origin, and length of residence), anthropometric (being overweight), and lifestyle
(physical activity, smoking, and alcohol habits) characteristics were assessed in the present study as
covariates variables.

Education level was divided into three categories: none or basic, secondary, and higher education.
Basic education consists of 9 years of school, starting at age six; secondary education spans 3 years, for
students aged 15 to 18 years old; and higher education includes post-secondary-level technological
specialised courses and university or polytechnic education. Legal marital status was recorded as
married or not married. Job status was divided into two categories: employed and not employed.
The employed category includes those participants who worked for family without a salary, those
with temporary medical incapacity for work or parental leave, and those in vocational training,
apprenticeships, or paid traineeships. The “not employed” category includes unemployed, pensioners,
students, housewives, permanently incapacitated, unpaid internship or other status. The degree of
urbanisation of place of residence was classified on three types of areas: densely populated area (the
same as cities or large urban area); intermediate density area (the same as towns and suburbs or small
urban area); and thinly-populated area (alternative name: rural area).

The country of origin was not available in database used for the present study. Instead, immigrants
were grouped in two categories: inside EU (born in another member state of the European Union) and
outside EU (born in another country outside the European Union). Length of residence in Portugal
was categorised as follows, 1 to 4; 5 to 9; 10 to 14; and 15 or more years. Similar categories were used
in previous research among immigrants in Portugal [33]. Due to simple size constraints the first two
categories were amalgamated resulting in only three categories.

Body mass index (BMI) was calculated based on self-reported height and weight data, and
for statistical analyses overweight classification was used as a dummy variable (0 = <25.0 kg/m2;
1 = ≥25.0 kg/m2) [34]. Lifestyle variables included in this study were smoking habits (current smoker
if smoke daily or occasionally; never/former if never smoked or stopped smoking); alcohol drinking
classes (regular drinking if drink alcohol every day or once or twice a week; light drinkers if consume
alcohol one to three times a month; and occasional drinkers if did not consume last year or less than
once a month); and physical activity (active and sedentary were assumed if engaged/not engaged in
at least 150 minutes a week of any leisure time or sports exercises, respectively).

2.3. Statistical Analysis

The statistical analyses included univariate, bivariate, and multivariate analysis. The Chi-square
test was carried out to assess differences in proportions for sociodemographic, anthropometric, and
lifestyle characteristics between immigrants and natives and between men and women from each
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group. Using adequate recommended F&V intake (1 if it is adequate or 0 if otherwise) as a dependent
variable, we estimated the unadjusted and adjusted odds ratio (OR) using logistic regression. The
model was estimated using sample weights provided by the NHS2014 and included all relevant
covariates, namely sex, age, education level, legal marital status, job status, urbanisation degree,
country of origin, length of residence, BMI, physical activity, smoking status, and drinking classes.
Separate models were estimated for men and women. We considered a 5% confidence level and 95%
confidence interval (CI). The data analysis was performed using IBM SPSS®Statistics for Windows,
version 23.0 (IBM Corp., Armonk, NY, USA).

3. Results

Sociodemographic, anthropometric, and lifestyle characteristics of the Portuguese and immigrant
populations are described in Table 1. Among the immigrant population, 74.9% were born outside the
EU and the median length of residence was 28 years.

Table 1. Characteristics of Portuguese and immigrant adult study population living in Portugal.

Portuguese Immigrants

Variables T % (95% CI) M % (95% CI) F % (95% CI) T % (95% CI) M % (95% CI) F % (95% CI)

n = 16,123 n = 7037 n = 9086 n = 1285 n = 539 n = 746

Age (years)
20–30 21.1 (20.4–25.9) 22.6 (21.6–23.6) 19.9 (19.1–21.7) 22.5 (20.2–24.8) 25.8 (22.1–29.5) 19.8 (16.9–22.7)
35–49 26.6 (25.9–27.3) 27.7 (26.7–28.7) 25.5 (24.6–26.4) 45.5 (42.8–48.2) 44.0 (39.8–41.2) 46.8 (43.2–50.4)
50–64 25.5 (24.8–26.2) 25.7 (24.7–26.7) 25.3 (24.4–26.2) 23.4 (21.1–25.7) 24.8 (21.2–28.4) 22.1 (19.1–25.1)

65+ 26.8 (26.1–27.5) 24.0 (23.0–25.0) 29.3 (28.4–30.2) 8.6 (7.1–10.1) 5.4 (3.5–7.3) 11.3 (9.0–13.6)
p value 0.000 * 0.000 ** 0.000 **

Education level
None or basic 64.4 (63.7–65.1) 65.6 (64.5–66.7) 63.4 (62.4–64.4) 38.9 (36.2–41.6) 40.0 (35.9–44.1) 37.9 (34.4–41.4)

Secondary 17.2 (16.6–17.8) 18.4 (17.5–19.3) 16.2 (15.4–17.0) 31.7 (29.2–34.2) 34.4 (30.4–38.4) 29.4 (26.1–32.7)
Higher education 18.4 (17.8–19.0) 16.0 (15.1–16.9) 20.4 (19.6–21.2) 29.4 (26.9–31.9) 25.6 (21.9–29.3) 32.6 (29.2–36.0)

p value 0.000 * 0.000 ** 0.000 **

Legal marital status
Married 60.3 (59.5–61.1) 64.0 (62.9–65.1) 56.9 (55.9–57.9) 54.9 (52.2–57.6) 55.7 (51.5–59.9) 54.2 (50.6–57.8)
p value 0.000 * 0.000 ** 0.000 **

Job status
Employed 48.6 (47.8–49.4) 54.0 (52.8–55.2) 43.9 (42.9–44.9) 62.2 (59.5–64.9) 69.4 (65.5–73.3) 56.0 (52.4–59.6)

p value 0.000 * 0.000 ** 0.000 **

Urbanisation degree
Densely 42.2 (41.4–43.0) 41.4 (40.2–42.6) 42.9 (41.9–43.9) 56.6 (53.9–59.3) 54.8 (50.6–59.0) 58.1 (54.6–61.6)

Intermediate 30.1 (29.4–30.8) 30.2 (29.1–31.3) 30.0 (29.1–30.9) 24.8 (22.4–27.2) 27.5 (23.7–31.3) 22.6 (19.6–25.6)
Thinly 27.7 (27.0–28.4) 28.4 (27.3–29.5) 27.1 (26.2–28.0) 18.6 (16.5–20.7) 17.7 (14.5–20.9) 19.3 (16.5–22.1)

p value 0.000 * 0.000 ** 0.000 **

Anthropometric
Overweight 54.4 (53.6–55.2) 58.8 (58.0–60.0) 50.6 (50.0–51.6) 47.4 (44.7–50.1) 51.3 (47.1–55.5) 44.1 (40.5–47.7)

p value 0.000 * 0.000 ** 0.000 **

F&V intake
≥5 servings/day 18.5 (17.9–19.1) 15.7 (14.8–16.5) 21.0 (20.2–21.8) 21.1 (19.0–23.4) 16.6 (13.5–19.7) 25.0 (21.9–28.1)

p value 0.000 * 0.000 ** 0.000 **

Physical activity
Active 63.4 (62.7–64.1) 65.8 (66.9–69.1) 60.5 (59.5–61.5) 62.8 (60.2–65.4) 64.5 (60.5–68.5) 60.5 (57.0–64.0)

p value 0.000 * 0.000 ** 0.000 **

Smoke status
Current 20.3 (19.7–20.9) 28.8 (27.7–29.9) 12.8 (12.1–13.5) 23.7 (21.4–26.0) 28.8 (25.0–32.6) 19.4 (16.6–22.2)
p value 0.000 * 0.000 ** 0.000 **

Drinking classes
Regular 46.1 (45.3–46.9) 68.0 (66.9–69.1) 26.9 (26.0–27.8) 39.9 (37.2–42.6) 57.5 (53.3–61.7) 24.8 (21.7–27.9)

Light 13.8 (13.3–14.3) 12.6 (11.8–13.4) 14.8 (14.1–15.5) 18.5 (16.4–20.6) 16.3 (13.2–19.4) 20.4 (17.5–23.3)
Occasional 40.1 (39.3–40.9) 19.4 (18.5–20.3) 58.3 (57.3–59.3) 41.6 (38.9–44.3) 26.2 (22.5–29.9) 54.7 (51.1–58.3)

p value 0.000 * 0.000 0.000

p value from chi-square tests; T: Total; M: Male; F: Female; CI: Confidence intervals; *: differences in proportions
between populations; **: differences in proportions between sexes.
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Compared with natives, immigrants were younger (68.0% (95% CI: 65.4–70.6) vs. 47.7% (95% CI:
46.9–48.5) being 20 to 49 years old), and more immigrants than Portuguese have attained higher
education (29.4% (95% CI: 26.9–31.9) vs. 18.4% (95% CI: 17.8–19.0)). A greater proportion of
foreign-born than natives were employed (62.2% (95% CI: 59.5–64.9) vs. 48.6% (95% CI: 47.8–49.4)) and
lived in more densely populated areas (56.6% (95% CI: 53.9–59.3) vs. 42.2% (95% CI: 41.4–43.0) lived in
cities or urban areas). In both groups, more men than women were overweight, whose prevalence was
higher in the Portuguese population (54.4% (95% CI: 53.6–55.2)).

Adequate F&V intake was more prevalent among immigrants (21.1% (95% CI: 19.0–23.4)) than
natives (18.5% (95% CI: 17.9–19.1)). Consuming five or more servings of F&V on a daily basis were
more frequent among women, in both population groups.

Results of the association between adequate F&V intake and migrant status, and after adjustment
for all relevant variables (Model 1) are shown in Figure 2.

Figure 2. Adjusted (�) and unadjusted (�) association of migrant status with adequate F&V intake.
Legend: (a) adjusted for sex, age, educational level, legal marital status, job status, urbanisation
degree, body mass index, physical activity, smoking status, and drinking classes; (b) adjusted for
age, educational level, legal marital status, job status, urbanisation degree, body mass index, physical
activity, smoking status, and drinking classes.

For Model 1, unadjusted results revealed that being an immigrant was positively associated
with adequate F&V intake (OR = 1.18, 95% CI = 1.17–1.18), especially for women (OR = 1.25,
95% CI = 1.24–1.26). However, for the adjusted model, association between migrant status and
recommended F&V consumption was only evident for men: immigrants were less likely to achieve an
adequate fruit and vegetable intake (OR = 0.67, 95% CI = 0.66–0.68), when compared to Portuguese
(Figure 2).

The Model 2 logistic regression (Table 2) considers only the subsample of the immigrant
population; the dependent variable is adequate F&V consumption and results are disaggregated
by sex.

For the subsample of immigrants (model 2), adequate F&V intake (≥5 servings/ day) was
significantly associated with sex, age, and education level, after adjustment for all covariates. Women
had 3.6-fold higher odds (95% CI = 3.54–3.70) of having an adequate F&V consumption, than men
(Table 2). Immigrants between 35 and 39 years old had 3.3-fold higher odds (OR = 3.35, 95% CI =
3.26–3.45) of achieving F&V recommendations, compared to younger immigrants. Higher education
level appears to be a protective factor for adequate F&V intake (OR = 2.44, 95% CI = 2.37–2.51).
In both sexes, for the adjusted model, adequate F&V intake was also positively associated with a low
urbanisation degree (thinly vs. densely: OR = 1.76, 95% CI = 1.71–1.81). Compared to immigrants
from another member state of the EU, immigrants from outside the EU had lower odds of achieving
F&V recommendations (OR = 0.64, 95% CI = 0.63–0.66). Time living in Portugal was found to be a
risk factor for adequate F&V consumption, after adjustment for all covariates (15 or more years vs.
0–9 years: OR = 0.52, 95% CI = 0.50–0.53). Being overweight (OR = 0.59, 95% CI = 0.58–0.61), a current
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smoker (OR = 0.46, 95% CI = 0.45–0.47), and an occasional alcohol drinker (occasional vs. regular: OR
= 0.63, 95% CI = 0.61–0.64) decrease the odds of adequate F&V. An active lifestyle among immigrants,
compared to sedentary behaviour, increased the odds of meeting the recommendations for these two
food groups (OR = 1.43, 95% CI = 1.40–1.46).

Table 2. Correlates of adequate F&V consumption for the subsample of 1285 immigrants: logistic
regression results.

F&V ≥ 5 Servings per Day

Variables Total Men Women

Unadjusted Adjusted † Unadjusted Adjusted ‡ Unadjusted Adjusted ‡

Sociodemographic

Sex
Men 1 1 1 1 1 1

Women 1.67 (1.65–1.69) * 3.62 (3.54–3.70) * n.a n.a n.a n.a

Age
20–34y 1 1 1 1 1 1
35–39y 2.50 (2.46–2.55) * 3.35 (3.26–3.45) * 2.70 (2.62–2.77) * 3.44 (3.27–3.62) * 2.25 (2.20–2.31) * 4.44 (4.26–4.63) *
50–64y 1.81 (1.77–1.85) * 2.00 (1.93–2.08) * 1.10 (1.93–2.06) * 3.20 (3.00–3.41) * 1.65 (1.60–1.69) * 2.02 (1.93–2.12) *

65+ y 3.60 (3.51–3.69) * 8.10 (7.75–8.47) * 4.83 (4.64–5.04) * 21.19 (19.63–22.87) * 2.73 (2.65–2.81) * 5.69 (5.34–6.06) *

Education level
None or basic 1 1 1 1 1 1

High school 1.32 (1.30–1.34) * 1.94 (1.88–1.99) * 1.49 (1.46–1.53) * 1.62 (1.56–1.69) * 1.25 (1.22–1.27) * 1.61 (1.55–1.68) *
Higher educ. 2.19 (2.16–2.22) * 2.44 (2.37–2.51) * 2.64 (2.58–2.71) * 0.99 (0.95–1.03) 1.88 (1.85–1.92) * 3.66 (3.52–3.81) *

Legal marital status
Not married 1 1 1 1 1 1

Married 1.16 (1.15–1.18) * 0.61 (0.60–0.63) * 1.28 (1.26–1.31) * 0.78 (0.75–0.81) * 1.11 (1.09–1.13) * 0.48 (0.46–0.49) *

Job status
Not Employed 1 1 1 1 1 1

Employed 1.24 (1.23–1.26) * 1.28 (1.25–1.31) * 1.79 (1.75–1.84) * 1.76 (1.68–1.85) * 1.17 (1.15–1.19) * 0.91 (0.88–0.94) *

Urbanisation degree
Densely 1 1 1 1 1 1

Intermediate 0.59 (0.58–0.60) * 1.67 (1.63–1.71) * 1.66 (1.62–1.70) * 2.34 (2.25–2.42) * 0.98 (0.97–1.00) 1.59 (1.54–1.65) *
Thinly 0.69 (0.68–0.70) * 1.76 (1.71–1.81) * 2.51 (2.45–2.58) * 3.73 (3.56–3.91) * 1.33 (1.31–1.36) * 1.22 (1.18–1.26) *

Country of origin
Inside EU 1 1 1 1 1 1

Outside EU 0.69 (0.68–0.70) * 0.79 (0.77–0.81) * 0.57 (0.56–0.58) * 0.67 (0.64–0.69) * 0.79 (0.77–0.80) * 0.73 (0.71–0.75) *

Length of residence
0–9 years 1 1 1 1 1 1

10–14 years 1.23 (1.10–1.15) * 0.20 (0.19–0.21) * 1.00 (0.97–1.04) 0.05 (0.05–0.05) * 1.27 (1.23–1.31) * 0.46 (0.43–0.49) *
15+ years 1.32 (1.29–1.34) * 0.52 (0.50–0.53) * 0.72 (0.70–0.74) * 0.27 (0.26–0.29) * 2.10 (2.04–2.16) * 1.03 (0.98–1.09)

Anthropometric

Body mass index
<25 kg/m2 1 1 1 1 1 1
≥25 kg/m2 0.83 (0.82–0.84) * 0.59 (0.58–0.61) * 1.05 (1.03–1.07) * 0.64 (0.62–0.66) * 0.75 (0.73–0.76) * 0.62 (0.61–0.64) *

Lifestyle

Physical activity
Sedentary 1 1 1 1 1 1

Active 1.24 (1.22–1.26) * 1.43 (1.40–1.46) * 1.72 (1.67–1.78) * 1.50 (1.44–1.55) * 1.11 (1.08–1.14) * 1.13 (1.10–1.16) *

Smoking status
Never/ former 1 1 1 1 1 1

Current 0.49 (0.48–0.50) * 0.46 (0.45–0.47) * 0.36 (0.35–0.37) * 0.19 (0.18–0.20) * 0.67 (0.66–0.69) * 0.72 (0.69–0.74) *

Drinking classes
Regular 1 1 1 1 1 1

Light 1.12 (1.10–1.14) * 0.70 (0.68–0.72) * 1.12 (1.09–1.15) * 1.42 (1.36–1.48) * 0.90 (0.88–0.92) * 0.57 (0.55–0.59) *
Occasional 0.99 (0.97–1.00) 0.63 (0.61–0.64) * 0.67 (0.66–0.69) * 0.48 (0.46–0.50) * 0.84 (0.83–0.86) * 0.81 (0.78–0.84) *

OR: Odds Ratio; CI: Confidence Intervals; 1: reference group; n.a: not applicable; * p < 0.05. † Adjusted for sex,
age, education level, legal marital status, job status, urbanisation degree, country of origin, length of residence,
body mass index, physical activity, smoking status, and drinking classes. ‡ Adjusted for age, education level, legal
marital status, job status, urbanisation degree, country of origin, length of residence, body mass index, physical
activity, smoking status, and drinking classes.

Stratified by sex, the results showed that the determinants of adequate F&V intake are different
among immigrant men and women (Table 2). In men, being employed (OR = 1.76, 95% CI = 1.68–1.85),
living in a thinly urbanised area (OR = 3.73, 95% CI = 3.56–3.91), and engaging in an active lifestyle
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(OR = 1.5, 95% CI = 1.44–1.55) were more likely to consume adequate F&V (Table 2). Length of
residence was negatively associated with adequate F&V intake, after adjustment for other factors,
especially for men immigrants living in Portugal for 10 to 14 years (OR = 0.05, 95% CI = 0.05–0.05).
For long term immigrants (15 or more years) the odds of adequate F&V consumption was 73% lower
for men (OR = 0.27, 95% CI = 0.26–0.29), but not significant for women (OR = 1.03, 95% CI = 0.98–1.09)
compared to those arriving in Portugal less than 10 years ago. Among women, those who have attained
a higher education level were 3.7 times more likely to achieve the WHO recommendation for F&V
consumption (OR = 3.66, 95% CI = 3.52–3.81), compared with their counterparts who had none or only
basic education.

4. Discussion

The main objectives of this study were to investigate the adequacy of F&V intake among
immigrants living in Portugal, and identify the main determinants of consumption. Only 21% of
immigrants reported an adequate consumption of ≥5 F&V on a daily basis. Among immigrants, sex,
age, education, place of residence, and country of origin were found to be important determinants of a
healthy diet.

Among immigrants, women were more likely to attain daily adequate servings of F&V compared
with men, after adjustment for all covariates. This finding is in line with the work of Volken and
colleagues, who studied immigrants in Switzerland and found that women exhibited a lower risk
of an inadequate F&V consumption [35]. Kumar and colleagues showed evidence that women
reported a higher intake of this food group in all groups of migrants [36]. Sex-differences in food
consumption (vegetables, fruit, and berries) suggested that women had a healthier food intake among
Russian, Somali, and Kurdish immigrants in Finland [37]. Despite these results, female migrants were,
traditionally, at higher risk of the negative effects of migration and dietary acculturation [13]. A work
review on changes in food habits among immigrant women showed that a busier lifestyle, higher level
of stress, low socialisation, children’s preferences, unavailability of traditional foods, food insecurity,
and taste may result in low consumption of F&V and other unfavourable dietary changes that can in
turn cause chronic diseases [13]. However, this negative impact seems to be more evident in USA and
Canada, whereas in Europe, studies showed less minor negative or even positive impacts. It is possible
that in Europe, and particularly in Portugal, those social and environmental factors identifying as
having a negative impact in adequate F&V consumption may not be present among immigrant women,
or have a minor expression.

In this study, older age and lower urbanisation degree were found to be positively associated with
recommended F&V consumption, for both sexes and after adjustment for all variables. Health reasons,
cooking skills, and lack of time were found to be some of the age-related factors that may influence
dietary habits [24]. It is possible that older immigrants had more awareness of F&V health benefits,
more cooking skills and more available time to spend preparing dishes with these food groups. Among
immigrants in Switzerland, the relative risk of low F&V intake decreased with age, but no significant
association was found between specific dwelling zones (rural/urban) and low or medium F&V intake,
compared with the recommendations [35]. Urbanisation may have a positive influence on availability
and diversity of fruits and vegetables, but seasonality and prices determine access [26]. In low- and
middle-income countries, living in urban areas, alongside with increasing income have been associated
to a higher intake of F&V, in part because of the high cost and limited access to fresh-food markets and
stores in rural areas [38]. In the present study, immigrants living in rural areas were more likely to
consume the recommended daily servings of F&V, compared with those living in densely urban areas.
The inhabitants of rural areas in Portugal traditionally have a small area devoted to the production of
fresh vegetables and fruits for their own consumption and to share with neighbours. It is possible that
immigrants who choose less densely urbanised places to live adopt the traditional growing of one’s
own produce. Because the majority of immigrants in the present study were employed, lack of time to
achieve and to prepare meals may explain disparities in F&V consumption, for those living in densely
urban areas.
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In our study, after adjustment for all covariates, factors that were positively associated with
adequate F&V intake, in the general immigrant population, revealed different directions when data
was disaggregated by sex. Among immigrant women, education was positively associated with
adequate daily F&V consumption. Among immigrant men, being employed and engaged in a more
active lifestyle increased the odds of attaining recommendations of F&V. These results highlight the
need for different gender-based approaches to changing eating habits, for men and women.

Length of residence has been controversially associated with F&V intake. In Canada, the longer
South Asians lived in the host country, the greater their consumption of nonstarchy vegetables, but
no significant association was found with the fruit group [39]. In the United Kingdom, a study
conducted, also with South Asians, found no changes in F&V intake, between recent (≤5 years) and
long-term immigrants (>10 years) [40]. A systematic review of the relationship between acculturation
and diet, among Latinos in USA, concluded that total F&V consumption were negatively associated
with acculturation [41]. Findings from our study were in line with these results. Length of residence
may not fully capture the acculturation process and data from age at arrival could add new insight
for this discussion, however no such data was available in the database disposable for the present
study. Notwithstanding, length of residence has been used as a measure of acculturation in many
studies [15,16,42].

Data from the country of origin was not available for the present study. Instead, countries
of birth were aggregated into two large groups, with a great heterogeneity among them with
regard to sociodemographic factors. This constitutes a limitation to understand how the bond to
country of origin and more traditional foodways may influence F&V adequacy. Nevertheless, in this
study, results showed that immigrants from outside EU member states were less likely to attain
F&V recommendations.

In Portugal, by 2014, two of the main immigrant groups of non-EU origin came from Brazil
and China: Brazilians were the main foreign resident community in Portugal (22.1%), and Chinese,
although representing only 5.4% of the immigrant population, had a numerical increment of 14.8% over
the prior year [43]. These two countries faced a rapid shift in diet, physical activity and morbidity over
the past decades [44,45]. This phenomenon is known as “nutrition transition” and is negatively linked
with nutrition-related noncommunicable diseases, because of the reduction of F&V consumption, and
the reduction of physical activity in work and leisure [46]. By 2011, fruit supply in Brazil and vegetable
supply in China were higher than in Europe [47]. Notwithstanding, only 23.6% of the adult Brazilian
population consumed the recommended daily F&V servings [48], and the Chinese diet shifted from
a traditional diet abundant with vegetables, to a more Westernised dietary pattern, with low F&V
consumption, especially in the low-income groups [47,49].

Furthermore, after adjustment for all covariates, immigrant’s poor lifestyle habits (sedentary
and current smoker) and overweight were associated with inadequate F&V consumption. Regarding
alcohol drinking habits, findings from the present study were consistent with international research,
which show that men drink alcoholic beverages more regularly than women [50]. It has been suggested
in the literature that wine drinkers tended to consume more F&V, while preference for other alcoholic
beverages (beer and spirits) was associate with less healthy dietary habits [51]. Portugal is a wine
producer country and consuming this beverage during meals is an acceptable social behaviour, which
may explain that drinking occasionally appears to be a risk factor for inadequate F&V intake, for both
sexes and compared to regular drinkers. However, for men, but not for women, light drinking seems
to be a protector factor for F&V adequacy. On the one hand, those immigrants who are engaged
in poor health habits, like drinking, may try to compensate unhealthy outcomes by improving diet
behaviour. On the other hand, regular alcohol consumption is traditionally attributed to men and
a reduction in the frequency of alcohol drinking, from regular to light, may indicate greater health
vigilance and consequently a greater quality dietary improvement. Among women, being a light
drinker may indicate a different pattern of alcohol consumption, with regard to the alcoholic beverage
preference and the absolute alcohol intake, which have been associated in previous research with
dietary pattern [51,52]. It is possible that for women who do not drink alcohol beverages on a regular
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basis, alcoholic consumption takes place outside meals, and may be a substitute for meals or food
choices. Additionally, we cannot exclude under-reporting of intake, especially from those who know to
have unhealthy dietary habits. Differential patterns of alcohol consumption between men and women
and its effects on diet suffer influenced by biological, social and cultural factors, which are not part
of the scope of this study [53]. It would be valuable to future research with immigrant population,
to consider additional alcohol exposure variables besides frequency, namely type of alcohol beverages
and absolute consumption. It is important to highlight that an inadequate diet in combination with
other poor lifestyle choices may increase the risk of immigrants’ unhealthy outcomes and constitute a
serious burden on the health services.

Another purpose of the present study was to verify disparities in adequate F&V consumption
between natives and immigrants. Results showed a healthier F&V consumption among immigrants
than Portuguese, although for men, being an immigrant was negatively associated with F&V≥5 intake.
One possible explanation for differences in F&V consumption between natives and immigrants is
that they may have better nutritional knowledge and at least equal F&V accessibility and availability
than Portuguese. Immigrants were younger, well-educated, and most of them were employed and
inhabitants of densely urban areas, which may indicate a low level of food insecurity. Despite that
this factor has not been evaluated in the present study, it is known that the predominant barriers to
F&V consumption include inaccessibility, cost, and low income [24,27]. Additionally, participants
from the NHS were selected from accommodation units and so the sample may potentially favour
well-integrated and well-educated immigrants, and not consider vulnerable groups with different
socioeconomic characteristics. Comparisons between immigrant and native groups in previous studies
revealed mixed results. The Canadian Community Health Survey showed two different outcomes:
data from 2009 revealed that immigrants consumed less F&V than those born in Canada [54], while
data from 2007 found no statistically significant difference in F&V intake between immigrants and
Canadians [55]. In two other studies conducted in the Netherlands, results showed that South Asian
(Surinamese and Pakistanis) generally reported lower frequency of fruit and vegetables compared with
the Dutch population [56,57]. The Oslo Immigrant Health Profile from 2008, showed that Vietnamese
men had the lowest and Turkish women the highest consumption of F&V, while Norwegians were
neither the end nor the beginning of spectrum [36]. Conflicting results may be explained by the use of
different methodologies to define and measure F&V, and because of the variety of subjects’ ethnic and
social backgrounds used in the studies. Literature shows strong evidence that in European countries
there are considerable differences between traditional dietary habits among ethnic populations [12].

Findings from the present study revealed that the majority of both Portuguese and immigrant
populations do not likely to attain the recommendations of WHO for an adequate F&V consumption.
These results are particularly curious because Portugal, as a South European country, was expected to
have a food pattern closer to the Mediterranean style, which is characterised by high consumption
of fruit and vegetables [58,59]. However, according to the Portuguese Food Balance Sheet
(BAP), an analytical instrument of statistical nature that allows the portrait and trend of food
availability, Portugal has been progressively moving away from the Mediterranean food standard.
Notwithstanding some improvements in the last decade, F&V availability still does not reach the
recommendations [60].

Some limitations of the present study should be considered. First, the measuring of F&V intake
was based on memory, thus recall problems are involved. Second, NHS included fruit juices and
legumes, which is controversial [61,62]. Pure fruit juices can provide most of the nutrient substances
that are present in the original fruit, but with less fibre and sometimes with added sugar [62]. Although
legumes, often termed beans or pulses, share some bioactive compounds and fibre with vegetables,
they are also a protein source, unlike vegetables. In Europe, recent studies have not included legumes
when analysing vegetable consumption [63]. Another limitation was social desirability, which may
be considered when F&V intake is assessed [62]. Although not within the scope of this study,
disparities in the definition of fruit and vegetable food groups, measures and units were observed
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between studies and make comparisons difficult. Cultural-based perceptions on food groups and
portions may influence reported consumption because they may not coincide with the host country’s
classification [63]. In order to minimise methodological differences, standardised approaches and tools
to collect and quantify information should be developed [61]. Another limitation is that, because part
of the information used for this study was collected via computer-assisted web interviewing, some
individuals, without internet or with lower computer literacy, may have been excluded. Additionally,
we had to merge two classes from the length of residence variable, for sample size constraints, in order
to estimate OR and have better precision. Despite this limitation, is our view that the categories of
length of residence used in this study are more suitable for comparisons with other studies. Finally,
future studies should consider vulnerable groups, namely refugees or illegal immigrants, with different
socioeconomic characteristics and health outcomes.

5. Conclusions

This study showed that the WHO recommendation of five or more portions of F&V, on a daily
basis, was attained by only 21.1% of immigrants and 18.5% of Portuguese population. Despite of this
immigrant status, especially among women, increased the odds of achieve the WHO recommendations.
Among immigrants, sex, age, education, and place of residence were found to be important
determinants of a healthy diet.

The findings from this study on adequacy and disparities of F&V intake, of both native and
foreign-born groups of the Portuguese community, highlight the need for strategies to increase F&V
consumption for both communities and provide a starting point for more robust investigations.
The main strength of the present study is to contribute with knowledge about the main drivers of a
healthy diet among immigrants. Effective gender-based strategies to attain recommendations of daily
F&V intake should be considered, and particular attention should be given for immigrant men. Future
works should explore the role of the urbanisation degree of the place of residence as an important
driver for healthy food consumption. More effective measures of dietary acculturation and food
insecurity should be included in future studies about health of immigrants.
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Abstract: Little is known about how the intersection of being a forced migrant and living with HIV
can contribute to the development or exacerbation of pre-existing mental conditions. This study is
set in this context and it aims to explore specific risk factors affecting the mental health of refugee
women living with HIV. A total of eight refugee women living with HIV took part in the study;
they were individually interviewed, and their transcripts were thematically analyzed. The overall
findings indicated that participants’ mental health was impaired by multiple stressors associated
with their conditions, such as racial discrimination, HIV-related stigma, including from health
professionals, loneliness, and resettlement adversities. These all represent threats to public health, as
they discourage individuals from engaging with adequate health/mental health services. Despite
their situation, participants had not received psychological interventions and their healthcare was
reduced to managing the physical symptoms of HIV. Participants indicated their need to take part in
group interventions that could promote their mental health and social recovery. These findings are
relevant to raising awareness about the specific risk factors affecting refugee women living with HIV
and to provide evidence for public health interventions based on this specific population’s need.

Keywords: refugees women; HIV; mental health; stigma; discrimination

1. Introduction

Implementing effective strategies to promote the mental health of refugee women living with HIV
represents a complex public health issue as it needs to address simultaneously the challenges that this
specific population experience as forced migrants, as well as dealing with the physical/psychological
sequalae of having contracted the virus. It is therefore imperative to identify specific risk factors to
which refugee women living with HIV are exposed, and to provide evidence for the development
and the implementation of effective mental health interventions that enable them to improve their
living conditions.

1.1. Background

The Human Immunodeficiency Virus (HIV) is transmitted when infected body fluids are in contact
either with mucous membranes or damaged tissues or are directly injected into the bloodstream from
a needle [1]. Once in the system, HIV attacks and becomes part of the CD4 cells (a type of white blood
cell in the immune system); when these cells multiply to fight infections, they make more copies of
HIV, to the point that the body cannot react to opportunistic infections, cancers and diseases. This in
turn can lead to AIDS (Acquired Immunodeficiency Syndrome), which represents the last stage of HIV
infection [2].

Up until the mid-1990s, individuals with HIV could progress to AIDS within a few years, however,
with the introduction of antiretroviral therapy (ART), mortality and the morbidity rates of individuals
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living with HIV have significantly improved [3] and those who start ART in a timely way and who
comply with it adequately can have a long life expectancy [4]. However, according to recent statistics,
out of the approximately 36.9 million individuals who are affected currently by HIV globally, only about
20.9 million are receiving adequate treatment [1]. HIV, therefore, represents one of the most destructive
infectious disease epidemics in recorded history [5] and recent statistics indicated that, in 2016, it killed
one million individuals [1]. This shows that, despite the enormous investment in the HIV response
over the past 20 years which is paying off, the epidemics continues to pose serious public health threats
in all regions and predominantly to the most vulnerable groups, including those who are affected by
forced migration, gender based-violence, social inequalities, stigmatization, and discrimination [6,7].
Women and young girls (who overall represent more than half of the global population affected by
HIV) are among the most vulnerable to contracting the virus in many communities, especially in the
high-burden epidemics of sub-Saharan Africa [7]. HIV, therefore, remains a cause of death, particularly
in disadvantaged populations, and as the World Health Organization (WHO) Draft global health sector
strategies HIV, 2016–2021 [8] indicates, providing immediate and effective treatment will remain an
important public health priority globally.

1.2. HIV, Gender, and Mental Health

HIV does not only attack and debilitate the immune system but, in turn, has detrimental
consequences for individuals’ health and mental health [9–14]. Specifically, mood disorders, anxiety
disorders, and post-traumatic stress disorder (PTSD) have been identified as the most prevalent
mental health disorders among individuals living with HIV [15]. Depression in particular, seems to
be twice as common in people living with HIV (especially when symptomatic) than in uninfected
individuals [16,17].

Furthermore, self-harm and suicide attempts and/or completion rates are also high in individuals
affected by HIV [18–20]. The high comorbidity of mental disorders in individuals living with HIV
can be explained by many psychological and environmental risk factors, particularly in those from
disadvantaged backgrounds, including unemployment, poor housing, food insecurity, stigma, and fear
of disclosing their condition and of interacting with the health care system [21].

Furthermore, gender inequalities play a significant role not only in HIV transmission, but also in
the course of HIV and its comorbidity rates with mental disorders [22].

In this regard, a PubMed search conducted by Orza et al. cited nearly 800 peer-reviewed articles
about the high comorbidity of mental health disorders in women who are HIV positive [23]. Women
living with HIV from disadvantaged backgrounds seem particularly at risk of having co-occurring
mental disorders. This might be related to multiple gender-related risk factors, such as gender
dynamics that result in power imbalances, marginalization from access to goods and opportunities
which power ensures [22], unprotected sex, trading sex for money or other goods, having sex
with high-risk partners, substance misuse gender-based violence [23–25], sexual and reproductive
health complications, and human rights [26], their poor access and adherence to healthcare and
medications [27], and stressors during pregnancy [28]. Above all, women of color living with HIV show
particularly high rates of mental disorders, and this might be due to the cumulative effect of stigma,
racial discrimination, poverty, and immigration status, if they are living abroad [29]. As expected,
the comorbidity of HIV and mental disorders often leads to poor compliance and adherence to
antiretroviral therapy [30] and/or to the lack of adequate engagement with relevant health/mental
health services [31–35]. This, in turn, further reduces the quality of life of women affected by HIV,
including poorer psychological adjustment to a chronic, progressive and life-threatening illness, worse
HIV treatment adherence and outcomes [36,37], and an increased risk of HIV transmission [31,38].

1.3. HIV, Gender and Refugees

Due to the adverse pre-migratory conditions and often the adverse journey, refugees represent
a high-risk group for contracting HIV [39]. This might be due to multiple risk factors, including the
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HIV prevalence in refugees’ country of origin, the lack of health services available to them [40,41],
and the abuses and violence they might be exposed to during their journey and in refugee camps.
HIV-related symptoms can be further worsened in refugee populations by the fact that some of the host
countries might be overburdened by the impact of AIDS and, therefore, they can be unable or unwilling
to provide adequate treatment for them [42]. Refugee women and girls might be at greater risk of
contracting HIV (both in their country of origin and, in some cases in the host country) which might be
due to gender inequalities [39]. There is, in fact, plenty of evidence indicating that refugee women are
disproportionately impacted by economic, legal, cultural, and social disadvantages, food insecurity,
unequal distribution of goods and by the destruction of the community and family structures that
usually protect them [43,44]. Furthermore, refugee women are often the main target of all forms of
violence in their country of origin, during the journey and in refugee camps [45]. Since the normal
social safety nets are absent during conflicts, refugee women might be also forced to exchange sexual
services for money, food, or protection.

Furthermore, rape is often used as a weapon of war and refugee women might be subject to
sexual violence and exploitation in refugee settings [39,40]. Refugee women living with HIV might face
several challenges during their resettlement process as they deal with their multiple health/mental
health stressors associated with having contracted the virus, as well as trying to understand and
navigate a new health system [46,47].

1.4. Refugees, Gender, and Mental Health

As for other refugee populations, refugee women’s mental health might be impaired by multiple
pre and post-migratory psychological and environmental factors, including, in some cases, by being
forced to leave their country of origin because of war, genocide, discrimination and the violation of
human rights [48,49], they might be exposed to inhumane conditions during their journey [50,51],
and/or they might be facing several cultural, economic and language barriers during their resettlement
process [50–55]. Furthermore, among refugees, women are frequently identified in humanitarian
reports as being particularly exposed to physical and mental health difficulties; refugee women might
be at greater risk of violence in their country of origin and during their journey [56]. In addition,
during their resettlement, refugee women might face several challenges associated with their gender,
including carrying the burden of raising their children in a new country, adjusting to changes in family
dynamics and to the new expectations about their roles [56,57]. In some cases, refugee women’s mental
health might be impaired by the fact that they have lost their previous family and community support
(which is essential in collectivist cultures) and they might be left on their own to adjust to their new
gender-related roles [56].

However, despite the multiple risk factors, refugee women have often proved to be resilient and
to adapt well to post-migratory stressors [58], especially if they perceive adequate community support
in the host country [59].

1.5. Rationale for the Study

Despite the existing evidence on the link that mental health has with HIV, gender, and forced
migration, little is known about how their intersection (i.e., being affected simultaneously by the
sequelae of having contracted the virus as well as by the challenges associated with being refugees)
might affect refugee women living with HIV. The current study therefore is set in this context and it
aims is to provide some support to the scarce literature in this field. The objectives of this study are
to explore the risk factors that refugee women living with HIV are exposed to, the type of support
available to them and their view of taking part in a narrative, group-based intervention. This latter
objective will provide the basis to the longer study that the authors will conduct at a subsequent stage
with the same population by exploring the effectiveness of a group-based narrative intervention to
support their mental health and social recovery.
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For the purpose of this study mental health does not simply refer to the lack of psychological
symptoms attached to a diagnostic category [60]; but, in line with the World Health Organization
(WHO), it is considered a state of wellbeing in which an individual realizes his or her own abilities, can cope
with the normal stresses in life, can work productively and fruitfully ([61], p. 1). In addition, within this
study, mental health promotion, refers to the process of enhancing the capacity of individuals and communities
to take control over their lives and improve their mental health [62].

Furthermore, in line with 1951 Geneva Convention [63], in this study, the term refugee refers to a
person who has a ‘well-founded fear of being persecuted in his or her country of origin for reasons of
race, religion, nationality, membership of a particular social group, or political opinion’.

2. Materials and Method

Due to the exploratory nature of the research, a qualitative study design was employed [64,65].
This design is considered well suited for health and wellbeing investigations, as it offers a rich
insight into the direct experience of individuals who are struggling with specific health/mental health
conditions [66]. Furthermore, qualitative methods are considered highly appropriate when conducting
research with refugees, as they allow the researcher to listen directly to their voices [67]. This enables
researchers to build ‘a refugee centred perspective’ where the diverse narratives told by participants
are organized to tell their collective story directly rather than this being filtered by stakeholders [68].
Specifically, for this study, semi-structured interviews were used; those are considered the most suitable
method of data collection when investigating sensitive topics with refugee populations [69].

2.1. Materials

This consisted, in the following order, of: an information sheet, a consent form, a demographic
form (to gather generic demographic details), and the interview script; this latter contains questions
aiming at fostering discussion around the research topics, including of living with HIV, being a refugee
and the type of health/ mental support available to them.

A digital recorder was used to record the interviews.

2.2. Ethical Considerations

Ethical approval was granted by the Ethics Committee from the first author’s institution.
The interview process was in line with the British Psychological Society’s (BPS) guidelines for
professional practice [70] and the Ethical Guidelines for Good Research Practice with Refugee
Studies [71]. The ethical principles of respect for persons, beneficence, and of informed consent were
observed [72,73].

In line with these ethical principles and prior to the interview, the overall process was explained
to participants in detail, including the research aims and objectives, the confidentiality of the study,
the freedom not to answer any questions that they did not feel comfortable with, and of withdrawing
at any time without any consequences.

Furthermore, it was essential to take extra ethical considerations for this specific study. Some
refugees fear interviews, as they may recall traumatic memories of interrogations they could have
had within their home countries, or, despite the interviews with immigration officers offering the
possibility of gaining residence, it might be in fact distressing for some specific people to be in an
interview situation [68,74].

To address this concern, the mental health implications for those who may have been traumatized
through being exposed and/or witnessing horrifying events, were not approached in the study,
even if this might mean that participants’ mental health was likely not to fully emerge from the
data [75]. Furthermore, the contact details of specific organizations that could provide support to
participants who might have found the experience of being interviewed distressing, were provided in
the information sheet and they were restated verbally by the researcher prior to the interview.
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2.3. Selection Criteria

These were: being female, aged over 18, being a forced migrant, having a level of English that
could sustain a conversation and being able to give informed consent.

2.4. Accessing the Sample

All participants were recruited from those attending a non-profit organisation providing support
to individuals living with HIV in the South West of England. Potential participants were identified
and approached by a migrant key worker from this non-profit organisation to ascertain if they were
willing to take part in the study. To facilitate this process, the first author provided the manager with a
leaflet containing some generic information about the study, along with the researchers’ contact details.
Individuals who showed an interest in the research and who fitted the selection criteria met the first
author on an individual basis for more detailed information. Out of nine individuals who were asked
to take part in the study, eight agreed and the one declined for family reasons. The size of this sample
is in line with the literature in this field, which indicates that, in conducting research with refugees,
having small samples is relatively normal, as refugees are a difficult to reach, mobile population [76,77].
A small sample is also considered suitable for explorative studies, as the thoroughness of the close
investigation enhances the validity of in-depth inquiry [78].

2.5. Procedure

To facilitate participants’ comfort in taking part in the research [76], they were individually
interviewed in a room free of distraction at the HIV organization from which they were recruited.
However, it was made clear, through the ethic forms, that the study was not commissioned or linked
in any manner to that organization. Prior to starting the interviews, participants were given the
information sheet and were asked to sign the consent form. It was deemed important to help the
interviewees talk freely about topics they raised, and additional questions were only asked to seek
clarification, illustration, or further exploration [79]. The interviews took approximately 45 min each
and were audio-recoded with the participants’ permission.

2.6. Data Analysis

Interview transcripts were analysed via thematic analysis. This method is not tied to a
predetermined theoretical perspective and/or predefined ideas [80], but it rather situates the coding
process in the realm of evidence [81] and it is considered well suited for health and wellbeing
investigations [65]. The analysis was primarily conducted by the first author; however, to ensure its
trustworthiness and consistency, the second author independently analysed a sample of transcripts
by using a coding template to ensure inter code agreement [81,82]. There were not many differences
between the analysis undertaken by the two authors, and they agreed on the final themes.

3. Results

3.1. Overview of the Sample

The sample for the study consisted of eight women aged between 30 and 55 years. Seven
participants were from Africa and one from Jamaica. The length of time that participants lived
in the UK varied between nine and 18 years. Six participants had already obtained their Leave to
Remain (i.e., residency), while the remaining two had temporary leave status. In line with the UK
National Health Service policy, all participants were entitled to and benefited from primary and
secondary care (i.e., these are free to asylum seekers and refugees in the UK) [83].

Except for one participant (who stated that she had a partner but that they were not cohabitating),
all remaining ones were single at the time of the interviews. Six participants had secondary level
education, one primary and the remaining one had a tertiary level education. Six participants had adult

401



IJERPH 2018, 15, 2326

children, and one had young children who lived with her. Except for one participant, who worked as a
carer for older people, the remaining participants stated that they were currently not working, mostly
for ‘health related reasons’. All participants stated that they were receiving treatment for their HIV,
however, other than the practical and emotional support offered by the non-profit organization they
linked to, none of them was in receipt of psychological treatment by psychologists, psychotherapists
or counsellors within 12 months of the interviews.

3.2. Qualitative Analysis

Participants provided a rich description of how the intersection of being HIV positive and
refugees affected their mental health, including facing HIV-related stigma, racial discrimination,
isolation, and feeling disempowered by the relationship they had with some of the health professionals
involved in their care. The themes are organised in a manner that could facilitate the understanding
of participants’ struggles with being HIV positive, as well as with being refugees. The final analysis
contains both broad and more focused themes, and this is in line with the specific analytic method
employed [84].

Theme 1: The intersection of the HIV related symptoms and the practical challenges of

being refugees

Participants indicated that the quality of their life was significantly impaired by dealing with the
sequelae of having contracted the virus, as well as with the practical challenges they faced as refugees,
including their struggle to meet basic needs and their poor living conditions.

In particular, the lack of suitable accommodation represented one of the main concerns for all
participants. Due to their financial restrictions, as well as their HIV-related symptoms, they were in
fact often confined indoors with very little to entertain themselves. For instance, when talking about
her financial struggle, P.7 said: I am so poor, but this month I don’t think I can pay the rent because I am
not working; whereas P.5 indicated: You’re limited on what you can do because you’re a refugee sometimes.
Furthermore, when talking about her daily routine, P.6 (who lived in a small council flat, in a block
that she described as quite dull and unpleasant), said: If I am not working and I don’t have an appointment
then I stay home. I don’t go anywhere . . . First thing I pray. And yes, that is it. Maybe I may do cleaning,
cleaning and doing other things, it is just inside (the house).

In addition, P.1 (who lived in a shared catholic accommodation, with 13 residents) indicated: I’m
worried that my heart can stop at any time . . . So, I’m always in the house . . . I am limited in the activities
I can do. If there is no one in the house, I spend the day sleeping because there is nothing to do . . . P.1 also
indicated she had to live under strict catholic rules, including that she did not even have the freedom
to choose the television programs she wanted to watch: As a Community House we are not allowed to
watch television . . . we watch a few movies not like action movies, they would be sort of like censored movies.

Furthermore, when talking about her financial situation P.2 stated: The money they give us is not
enough to rely on a week. Because I have to use transport, we have to eat healthy. Her conditions were also
aggravated by the lack of predictability of her HIV related symptoms: So, my days aren’t predictable.
I can get up this morning and I just felt fine and I can wake up tomorrow morning and feel quite sick . . . As a
result, P.2 indicated that she was forced to spend most of her time, indoors, in a small hostel room that
she shared with her two young children: Sometimes I just find it very difficult just to . . . because now I’m
in one room with my children, because I’m still bidding for a house, I just find it challenging, waking up in the
morning, at night I don’t have my own time, I have to go to bed when they have to go to bed, I don’t sit there to
just reflect on myself.

Furthermore, when talking about how HIV-related symptoms affected her, P.8 said: It’s painful for
me, it’s not letting me do anything. If I stand too long it’s a problem. I need to be only on the bed. She added that
being confined in a home was quite challenging for her, as she shared an over-crowded accommodation
with other female refugees: I share the house with the other ladies, it is very difficult. You know people from
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different countries and it’s really difficult to manage . . . We don’t have privacy, no privacy in the house and
very, very difficult you know it’s very difficult for me to manage.

The intersection of dealing with the sequelae of the HIV, as well as facing practical challenges
associated with their condition, seemed to affect participants’ mental health, as they mostly complained
about anxiety, insomnia, fatigue and lack of motivation. In this regard, P.1 I tend not to do a lot because of
my condition, because I get tired too early; Or, P.3, who indicated: My sleep is not very good, so I wake up still
tired and sometimes I want to stay in bed. I don’t feel like doing anything, lack of motivation; and P.5, who
stated: I don’t feel like doing anything. I’m tired, fatigued, (I have) chest infections.

Theme 2: Care received by health professionals: ‘I’m the one carrying the body’

Participants indicated that, despite their circumstances, the type of care they were receiving was
mostly related to reducing the physical symptoms of HIV, rather than taking a holistic approach
that could address both their health/mental health needs. This was well exemplified by P.3 who,
when talking about her mental conditions said: Medication, I get it from the GPs (General Practitioners).
Psychological help, nothing really. Participants had mixed experiences of receiving care from the health
professionals. The only exception was represented by P.4, who indicated: Yeah, health professionals, they
are quite fine. They don’t treat me in any way different. They treat me quite fine, so I can express myself to
them. However, P.4 was elusive in explaining the reasons of her satisfaction. From her interview and
her demographic form, it was difficult to understand the causes of her satisfaction, as it not did seem
related to having a better situation than the rest of the sample.

The remaining participants indicated that their General Practitioner (i.e., family doctor), who they
saw regularly for routine cheek-ups and for the referrals to secondary care, was quite supportive and
empathetic towards them. For instance, P.1 said that she was able to build a relationship overtime
with her General Practitioner and that she could talk freely about her concerns: We have a very good
communication with my GP, I feel more happier whenever I go and sit with her, just to talk to her, explain to
her how I feel. This was echoed by P.8, who indicated: If I feel down, I have my GP who I can talk to; Or,
for instance, by P.2, who stated: He (the General Practitioner) treats me well.

However, participants felt that they were not treated with the same respect by other health
professionals involved in their care. For instance, when they had to book a last-minute appointment
at their family practice (which happened quite often because of their HIV-related symptoms) they
felt disempowered by some of the General Practitioners on duty. This is well exemplified by P.1,
who stated:

There are times when you book an appointment and you see just any other doctor, they don’t want to
listen. There are times when I say, “You are not listening to me, you are telling me but I’m the one
carrying the body that you’re working on and you need to listen to what I’m saying that I’m feeling.
Yes, I know it’s part and parcel of the condition but at the same time, I’m not well, you have to listen
that I’m saying I’m not well.” But sometimes they’ll say, “Oh there’s nothing else we can do.”

In addition, some participants felt that other health professionals (not from the HIV clinic)
involved in their care, might fear contracting HIV from them. In this regard, P.1. said: They (the doctors)
think they might be at risk of getting HIV from me. Or P.6 discussed how some health professionals reacted
when she disclosed being HIV positive, for the fear of being contaminated: When you mention you (to
some doctors) are HIV sometimes their face drops. They are like careful in this and that way, so when I go, “Yes I
am HIV but it is undetectable if you treat me”.

In addition, P.6 talked about her struggle when disclosing to a dentist she was referred to that she
was HIV positive. P.6 said that she indicated in the pre-assessment form that she was HIV positive and
this generated fear of contracting the virus in the dentist. P.6 felt that the long wait after she handed
back her form at the reception was due to the dentist not knowing how to handle her situation: But
as soon as I signed that on the form my time I waited was up to almost five hours. She (the dentist) could not
touch me. P.6 then explained: It took time and I was the last one (in the waiting room). But I knew that it
was not the first one that if they don’t understand about HIV. P.6 indicated that she reported this episode
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to her key worker from the HIV organization, who then wrote a letter to the dental clinic to find out
what happened: I asked my support worker and she wrote to the dental clinic and they wrote back and said
‘Oh, we are very sorry, some people don’t know how to take this but we need to train them’. This experience
discouraged P.6 to return to that dental clinic: So I never went back.

Theme 3: Facing multiple forms of intolerance

Overall participants indicated that, they were exposed simultaneously to the stigma of living
with HIV, as well as racism as refugees and discrimination as migrants. These sub-themes are
described below.

3.3. Facing HIV Stigma: ‘It’s the Sickness of Shame’

All participants struggled with the stigma associated with living with HIV, first in their countries
of origin (where they contracted the virus) and then in the UK. The stigma affected their self-esteem
and led to isolation from their family and/or community networks. When talking about how the
stigma of living with HIV affected women in their countries, participants indicated that this was
mostly associated with them having low moral standards and with promiscuous sexual behaviour.
Specifically, when talking about people’s attitude towards women living with HIV in her country, P.4
said: If they (people in her country) discover that you’re HIV, they try to shun you and try to keep to their
friends. Or, P.5, explained how being HIV positive is considered a moral fault in her country:

Yeah, you’re perceived as like you’ve been not a good person for you to contract HIV. You’re made to
feel like it’s your fault all the time and, unless you talk to someone and you hear their story, you don’t
know how they got it and it’s a shame because we then paint it with just one brush, you’ve all been
not looking after yourself or you’ve been sleeping around or yeah. So it’s really sad.

The feeling of shame because of the HIV was also echoed by P.3, who stated:

In Africa when somebody has got it, it’s a disgrace, it’s shame, you know, you have to be left to die and
things like that. So when I was diagnosed with this sickness, I’m thinking okay, it’s sickness of shame
and now I’m going to die, nobody will want me, nobody will want to talk to me.

Furthermore, participants indicated that the fear that disclosing their HIV condition in the UK
could also lead to social isolation and with being negatively judged. This was well illustrated by P.2.
when said:

There’s a stigma (in the UK), because I can’t just wake up in the morning and say to my fellow
colleagues or people I walk around with that I’m HIV, no, I can’t. This is something they’ll try to
isolate you, because it has ever happened to me, one of my friends just discovered that I was HIV
positive, she stopped bringing her children to my house. So at the end of the day you don’t just wake
up and say you’re HIV, there’s a lot of stigma around.

In addition, P.8 said that she was forced to leave the UK city where she lived for many years after
her neighbours found out she was HIV positive . . . Because I tried in XXX they start pointing with their
finger, this lady she is HIV positive, nobody wants to be approachable. I say oh my god and I decided to change
the city, so I can start.

However, some participants indicated the stigma associated with being HIV positive was due,
in part, to peoples’ lack of understanding and education about how the virus spreads, including its
transmission. In this regard, P.3 stated: But some people are still ignorant about these things . . . A lot of
people don’t know. People that I know, there’s a lot of people I know, not like friends but we talk to, but they
don’t know.

Furthermore, P.6 indicated that she could not find a partner because men in general have a poor
understanding of the HIV transmission and, as soon as she disclosed it, they ran away: Because some
people they don’t know how to go about this HIV because they think, ‘Oh HIV I am dying, that women gave
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me HIV. In addition, P.2 stated that she was surprised about her experience of communicating to the
police (who intervened in a domestic dispute) that she is HIV positive, as the police was not aware of
the difference between HIV and AIDS: I said yes then I did tell her I was HIV positive, and she looked at me,
she threw down the pen and she said you’re HIV positive? Do you have AIDs? I said no, it is HIV positive.
However, P.6 said that the police were willing to find out more on HIV transmission: So I had to start
explaining to her what HIV positive was, how you live, then she said oh my god, I need to learn more about this.

3.4. Feeling Unwelcomed: ‘You Are Not Supposed to Be Here’

All participants indicated that they were exposed to racism as refugees as well as discrimination
as migrants living in the UK. Specifically, when talking about her situation as a refugee, P.3 indicated:
Up to now, I’m still struggling with that issue (being unwelcome because she is a refugee), but I hope it’s going
to be okay. Furthermore, P.5 said:

It’s hard and hard sometimes. Sometimes there are situations that always remind you that you’re a
refugee . . . I mean once they know that you’re a refugee they sort of look look down upon you and
they make you feel rubbish and nothing.

When talking about the discrimination she faces as a migrant, P.1 she said:

They (people in general) are welcoming in a way, but there is still that thing, no one will be able to
break it. People might say, “Oh, things are changing in the UK.” Things are not changing, people are
suppressing what they think, but it’s still there, even racism. People might say, “Racism is not there
anymore.” Racism is still there . . . you still have got, these negative things about immigrants and
other people from different cultures. She also described the discrimination she experienced from
the residents in her community home: Because even when I’m living in a Christian Community,
you still have got, these negative things about immigrants and other people from different cultures.

In addition, P.6 felt that the Brexit referendum increased discrimination towards migrants:

It is after Brexit that is where I have seen, it is just becoming like wildfire because of Brexit, ‘You
foreigners, you have to leave.’ I think that is what they thought when it was Brexit. As soon as it is
Brexit everyone will have to go. P.6 also described her experience of racial discrimination at
work: But people take it in the wrong way and they will make you uncomfortable. They will really
make you uncomfortable. Sometimes at work yes you can ask someone, ’Look can I help you?’ And
they say, ‘No I don’t want you, go back to your country.’

Theme 4: Building social networks: ‘I have nobody to go’

The multiple risk factors significantly impaired their ability to integrate and to build social
networks. This included the way that participants were exposed to the practical challenges of
being refugees as well as their health conditions and being exposed to HIV related stigma, racism,
and discrimination.

However, according to all participants, their sense of loneliness was only eased by the staff
members of the HIV organization from where they were recruited. These professionals were described
by participants as very understanding, supportive and helpful, including dealing with practical issues
and in helping them in feeling valued. In this regard, for instance, P.2 stated: . . . they are welcoming
and they have a heart; and P.3 said . . . they make me feel like it’s nothing, you know, it’s nothing; or, when
talking about her key worker P.4 indicated: For me even to get that flat it was my support worker she really
worked hard. For the rest, participants discussed the detrimental effects that their sense of solitude and
isolation had on them. In this regard, P.2 stated: If I don’t have an appointment then I stay home. I don’t go
anywhere, I stay just indoors. OR P.1 indicated: So, I’m always in the house . . . Like some people organise to
go out for drinks. I don’t go out for drinks because of my condition, I can’t walk very far, so I get left behind
because I can’t do much. In addition, P.8 said: I have nobody to go to visit, I stay home doing nothing. That’s
it..., I don’t have friends in XXX (name of the city where she lives). Or P.7 indicated: Sometimes I can stay in
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the house for one week and I haven’t seen anybody. Everybody is busy . . . I don’t live with anybody and because
of this situation (being HIV positive). In addition, P.6 said that, because of her mental health conditions,
she feared meeting people: It is partly because of I have a mental health problem as well so I have so much
anxiety meeting other people and because of what happened before. As indicated, the lack of social relations
did affect their mental health, and this was well illustrated by P.3, who stated: The only thing I don’t
want is to be by myself and because as soon as I’m alone I start thinking about a lot of things.

Theme 5: The need to take part in narrative based-interventions

Participants indicated their need and willingness to take part in group-based interventions that
could promote their mental health. This might be explained by several factors, including the fact
that none of them was receiving any form of psychological intervention at the time of the interviews.
Furthermore, participants indicated the need to take part in an intervention that could help them
share stories with women who are in a similar situation. In this regard, P.2 said: . . . to encourage us, we
need encouragement, we need . . . encourage, to encourage us. you need to sit together, come together, sit, talk
about how you feel, share it with somebody. This feeling of having a safe space to share their experience
and receiving support from women in their situation was echoed by the remaining participants.
For instance, for P.7:

You see. I will not be taking because it’s not being alone, people also have the same problems and it’s
like it will keep me going. I just want to keep myself freely to be a human being. I don’t want to sit
isolated and just take care of this . . . To me, I wish I will meet people so I will be happy.

Or said P.6 . . . and then maybe if I join a group I am seeing other woman and I will feel I am not the
only one. It will motivate me, that is another way, that’s how I feel. Furthermore, P.3 stated: It (the
intervention) sounded like fun. Something to do to get together to run away from thinking of problem
. . . I try to be busy because once I’m alone I start thinking and I’m stressed.

Additionally, for P.5, indicated that taking part in the intervention could help her, as well as other
women in her situation, to be resilient and, as she indicated, not to be defined by the HIV:

I think for women living with HIV, one thing that they must always try and maintain is looking after
themselves and you know, reminding themselves that they’re beautiful and making themselves look
. . . Yes and worth it and you’ve still got a lot to give. HIV is not going to define who you are.

Furthermore, P.6 discussed how talking directly about her multiple traumas might be difficult for
her and, therefore, she might benefit by taking part in an art-based intervention:

I used to go to a therapist because half of the time if I start saying how I feel and so on and so on it
makes me umm, how shall I say it, emotional. Yes. So I would rather draw how I feel but some talk.
So I draw how I feel at the end of the session they will ask either do I want to share? If I don’t want
to share.

4. Discussion

Overall, the findings of this study indicated that participants were affected by the intersection of
living with HIV and being refugees, including struggling with the sequalae of having contracted
the virus, feeling disempowered by some of health professionals, not being able to meet their
basic needs, being exposed to multiple forms of discrimination, and feeling isolated; all these
risk factors seemed to impair their mental health, their ability to build social networks, and to
integrate in the UK. Furthermore, participants indicated their willingness to take part in group-based
psychological interventions that could promote their mental health, build resilience and strengthen
their social connections.

The intersection of HIV and social and health inequalities, such housing and food insecurity,
seemed to have affected participants mental health [21,23–29].
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Housing in particular represented one of the main concerns for participants; this might represent
a threat to their mental health, as they were deprived of living space and routine, and affected the
individual’s sense of safety and overall sense of identity [85,86]. The meaning that refugees give
to ‘home’ is extremely important at this difficult time when they are attempting to settle into the
community, and/or when they feel detached from their previous networks [87,88]. In this regard,
a study conducted by Vitale and Ryde [75] indicated that one of the main sources of stress for male
refugees is not having a ‘home’ where they feel protected while they are starting to build their social
networks, including the ability to invite people to their home, especially as they have very limited
means of socializing outside their houses. This particularly applied to the participants of this study,
as the lack of suitable accommodation has been proven to exacerbate the physical and psychological
symptoms of their HIV [89], as the individuals find it difficult to manage their chronic conditions.
They might struggle to follow medication schedules, to secure and prepare nutritious meals and to rest
adequately [89,90]. This specific finding of this study, therefore, supports the need to further develop
our understanding of the role that housing plays in women living with HIV from socio-economic
disadvantaged background, including refugees [91].

Another finding that emerged from the analysis was that participants were exposed
simultaneously to prejudice, racial discrimination and the stigma of living with HIV.

Participants in fact experienced prejudice as refugees, as they reported feelings unwelcomed, looked
down on, and like rubbish, and as migrants. This represented a threat to their mental health and might
have contributed to the exacerbation of their health/mental health conditions [92].

Participants were exposed to HIV-related stigma, which means that they are devalued and
discriminated against based on actual or perceived HIV-positive serostatus [93]. They also specified
that they contracted HIV in their countries of origin, where they said the virus is still considered a
sickness of shame and a cause of disgrace. As expected, the internalized HIV stigma contributed to negative
beliefs about themselves and to low self-esteem [94]. Participants indicated that women with HIV
are discriminated against in their countries of origin because they are considered to have low morals
and/or promiscuous sexual behaviour; this happens even though female refugees living with HIV
often contract the virus as the result of gender-based violence [7,46,54]. As expected, the HIV-related
stigma they experienced in their countries had devastating effects on their mental health, including for
the fact that they belong to collectivist cultures where being singled out could also have consequences
for their survival [43]. In addition, participants indicated that, because of the HIV-related stigma,
they feared losing the already weak social networks that they were attempting to build in the UK and
this also represented a risk factor to their mental health [94]. As expected, the intersection of racial
discrimination, social inequalities, resettlement adversities and HIV stigma might lead participants
to being socially isolated and disconnected [95], which, in turn, might have impaired their mental
health [95–97].

Social ties and networks are in fact considered essential in promoting and maintaining good
mental health [98]; this particularly applies to refugees, as being able to build networks increases their
sense of belonging in the new country and therefore strengthens their new sense of identity [48,99,100].
In addition, social support, including emotional and instrumental assistance has been shown to
promote better health and to buffer against the negative effects of stressors on health in individuals
living with HIV [101], including increased coping skills and treatment success [102].

As participants suggested, to reduce isolation for individuals living with HIV, it is important to
educate others, including health professionals, about the virus and its transmission. Health services
in fact represent one of the main settings for HIV-related stigma and this might be due to a lack of
awareness in health professionals of the importance of not perpetuating stigma and/or their fear that
casual contact with patients might pass on the disease [103].

HIV-related stigma from health professionals therefore represents a significant public health
concern and is one of the main barriers to individuals with HIV accessing adequate treatment [93].
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Furthermore, when talking about barriers to accessing healthcare, participants indicated that,
they felt disempowered by the relationship they had with some of their health professionals,
and particularly from those who were not directly involved in their HIV care. This indicates the
importance of health professionals listening to the refugees’ voice. Empowering individuals to
make decisions about their own care is considered one of the key factors in supporting the recovery
of individuals experiencing mental distress [104–106]; it is also in line with the WHO Global
Health Strategy [8] which recommends enabling individuals with HIV to be important partners
in their treatment.

However, the findings from the current study indicated that the participants felt empowered
and did have a voice in the care provided by their General Practitioners; this supports the need to
provide adequate support for General Practitioners in their role of managing patients with chronic
diseases [107,108]. This is also in line with the current WHO: Global Health Sector Strategy on HIV [8],
which stresses the need for individuals living with HIV to have a continuum of care across health
services, starting with primary care.

Another finding from this study is that, despite the need for mental health interventions,
participants were simply receiving treatment for the health conditions associated with HIV.
This represents a public health concern, as there is plenty of evidence which indicated that poor
mental health also leads to physical health conditions and faster disease progression [13,14,109–111],
as it is becoming increasingly clear that physical health cannot be detached from psychological
well-being [15]. It is important, therefore, that refugee women living with HIV have appropriate access
to comprehensive HIV treatment, care, and support [7,8].

The crossing of multiple adversities that participants experienced, therefore, might have
aggravated participants’ mental health, which might have been already impaired by the pre-migratory
risk factors that generally affect refugees [49–53], as well as the trauma of having contracted HIV
through gender-based violence [22].

It is, therefore, important to provide effective care for refugee women living with HIV, which
has a holistic approach to their health/mental health needs and can foster their social recovery [112],
and community integration [113]. In turn, social recovery promotes, cohesion, their personal and social
identity [104,105], and promote resilience in refugee women [60]. This is in line with the findings of the
current study, which indicated that participants were willing to take part in interventions that could
support their ability to cope with their condition as well as their social recovery, and their ability to
share their experience and build cohesiveness with other individuals in their situation. These factors
are considered essential in supporting in the quality of life and the overall social recovery following a
diagnosis of HIV [114,115].

5. Conclusions

The risk factors affecting refugee women living with HIV are complex as these are strengthened
by the intersection of the health and psychological sequalae of having contracted the virus, as well as
the poor living conditions which are often associated with being forced migrants. This is an extremely
vulnerable population, as they might be exposed to social and gender inequalities, as well as racial
discrimination as refugees and migrants, and HIV-related stigma, including in health care settings.
The risk factors they experience represent a threat to public health, as it might discourage refugee
women living with HIV from seeking adequate treatment. In line with the current WHO Global
Health Strategy on HIV, the findings of the current study suggest that the emphasis of the treatment
and care of these individuals should shift from the management of the physical symptoms of HIV,
to comprehensive and multidisciplinary care that addresses the multiple risk factors associated with
their conditions. In addition, refugee women living with HIV should have a voice in decisions about
their care and they should be involved in interventions that promote their mental health, integration,
and their overall social recovery.
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Abstract: In the EU/EEA, subgroups of international migrants have an increased prevalence of
certain infectious diseases. The objective of this study was to examine migrants’ acceptability, value
placed on outcomes, and accessibility of infectious disease interventions. We conducted a systematic
review of qualitative reviews adhering to the PRISMA reporting guidelines. We searched MEDLINE,
EMBASE, CINAHL, DARE, and CDSR, and assessed review quality using AMSTAR. We conducted a
framework analysis based on the Health Beliefs Model, which was used to organize our preliminary
findings with respect to the beliefs that underlie preventive health behavior, including knowledge of
risk factors, perceived susceptibility, severity and barriers, and cues to action. We assessed confidence
in findings using an adapted GRADE CERQual tool. We included 11 qualitative systematic reviews
from 2111 articles. In these studies, migrants report several facilitators to public health interventions.
Acceptability depended on migrants’ relationship with healthcare practitioners, knowledge of the
disease, and degree of disease-related stigma. Facilitators to public health interventions relevant
for migrant populations may provide clues for implementation. Trust, cultural sensitivity, and
communication skills also have implications for linkage to care and public health practitioner
education. Recommendations from practitioners continue to play a key role in the acceptance
of infectious disease interventions.

Keywords: access to care; disease prevention; public health; stigma; refugees; migrants

1. Introduction

Migrant populations often come from or travel through low- and middle-income countries
where the prevalence and burden of infectious diseases differs from the European Union/European
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Economic Area (EU/EEA) [1]. Migrant populations include immigrants, refugees, asylum-seekers,
displaced persons, undocumented migrants, and other foreign-born residents. In the EU/EEA,
for example, subgroups of migrants have a higher prevalence of HIV, tuberculosis (TB), hepatitis B
(HBV), and hepatitis C (HCV), and have lower rates of childhood vaccinations compared to native-born
populations [1].

Evidence-based guidelines can direct public health and healthcare practitioners in the screening
and treatment of such diseases. These guidelines include information on testing and vaccination and
may also consider culturally sensitive ways to approach migrants. For example, existing guidelines for
HIV among migrant populations [2–4] synthesize evidence on benefits, harms and cost effectiveness,
and also provide some interpretation on qualitative data relevant to HIV related stigma and strategies
to link patients for treatment. To implement public health guidelines, an understanding of migrant
populations’ perceptions and fears is needed [5]. Thus, to ethically offer interventions, we need to
understand the perspective of migrants regarding the acceptability of interventions, value placed
on outcomes, and accessibility of screening and treatment of infectious disease interventions in the
EU/EEA [6,7].

The acceptability of infectious disease interventions influences the readiness of migrants
and clinicians to incorporate guidelines into practice, as seen in the case of HIV screening [8].
Insufficient knowledge among clinicians about the acceptability of interventions may inhibit them from
offering screening to migrants [9]. How patients value the disease-related outcomes of interventions
(e.g., perception of risk of disease, diagnoses, symptoms, or disease resolution), or other outcomes
(e.g., time away from work, stigma, side effects, or adverse events) can create barriers to the uptake
of guideline recommendations [5]. For example, one qualitative study on developing decision aids
for HIV testing for newly arrived Sub-Saharan African women to Canada demonstrated how the
provision of accurate HIV information can reduce stress [10]. Existing strategies to improve access to
healthcare for migrants include support for transportation, interpreters, and cultural brokers [11].

The objective of this study is to understand the acceptability, the value placed on outcomes and
the accessibility of infectious disease interventions and other health services among recently arrived
EU/EEA migrants. We focused specifically on tuberculosis, HIV, HBV, HCV, vaccine-preventable
diseases (VPD), and parasitic diseases; diseases that were selected during an ECDC consensus meeting
in Stockholm [12]. We also aimed to explore how the GRADE CERQual tool can appraise qualitative
research on implementation considerations.

2. Materials and Methods

2.1. Search Strategy and Selection Criteria

We conducted a systematic review of qualitative reviews, and adhered to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) reporting guideline [13]. A team of
experts with qualitative research expertise developed a protocol that considered implementation for
public health interventions relevant to migrant populations in EU/EEA. We registered the protocol on
Prospero (CRD42016045798) and published our detailed review methods in BMJ Open [12,14].

We searched MEDLINE, MEDLINE In-Process, MEDLINE Ahead of Print, EMBASE, CINAHL,
DARE, and CDSR for articles published between 1 January 2010 and 29 July 2016. The full search
strategy is provided in Supplementary File S1. We also searched grey literature for published reports
that met our inclusion criteria from the CDC, ECDC, UNAIDS, EU, and WHO, and scanned references
to identify additional qualitative systematic reviews. We included qualitative systematic reviews that
reported on values, perceptions on access, and acceptability of infectious disease interventions (see
Appendix A). We restricted our inclusion to studies published in English. We included reviews if
search and selection strategy methods were explicitly provided, and if the review included qualitative
evidence. We focused on migrant and forcibly displaced populations, including children, adolescents,
pregnant women, and adults. See Appendix B for full inclusion and exclusion criteria.
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2.2. Study Selection and Data Extraction

Three independent team members (MD, MS, TS) screened title and abstracts in duplicate, followed
by full-text assessments for eligibility. Conflicts were resolved through discussion or the involvement of
a fourth reviewer (AM). Data were downloaded into EndNote reference software [15]. We assessed the
methodological quality of included reviews using the Assessing Methodological Quality of Systematic
Reviews tool (AMSTAR) [16] but did not exclude any studies based on quality.

The same team members extracted data from the included reviews in duplicate. We used a
calibration exercise prior to data extraction and discrepancies were resolved through discussion.
We designed our data extraction form using the Jacob’s accessibility framework [17]. The Jacob’s
accessibility framework highlights barriers to accessing health services from both the supply and
demand side, and as such recognizes that determinants of geographic accessibility, acceptability,
availability, and affordability play a critical role in access. The framework focusses more on accessibility
rather than appraising the acceptability and attitudes towards these services. However, adapting this
framework to create an inclusive data extraction form (see Appendix C) allowed us to capture all
relevant data, which was subsequently contextualized with respect to our research objectives.

2.3. Data Synthesis

We contextualized the preliminary findings on migrant populations using the Health Belief Model
framework (HBM) [18]. The HBM is a commonly used model of the beliefs, expectations, and values
that underlie preventive health behavior [19], and was therefore selected for its clear alignment with
our stated research objectives involving the values and acceptability of interventions. HBM suggests
that six factors predict health behavior: perceived susceptibility, perceived severity, benefits to action,
barriers to action, self-efficacy, and cues to action [18].

We applied a qualitative lens considering saturation (200 studies were identified within the
reviews) and triangulation of data between different diseases, migrant populations, and destination
countries to identify preliminary findings. We consulted clinicians (KP, MP, DG, CG) with expertise and
experience in migrant health to identify and corroborate the credibility, transferability, confirmability,
and dependability to establish the trustworthiness of these findings. Of note, while many reviews
discussed how knowledge of risk factors influences health behavior, only two reviews [20,21]
commented specifically on how susceptibility, in itself, determines health behavior, which is how
“perceived susceptibility” is classically theorized in the HBM [18]. Given the strong cognitive
component of susceptibility within the HBM [22], we opted to include the knowledge data in our main
findings, yet we typified this as “knowledge of risk factors” to maintain accuracy.

Five of the 12 preliminary findings were selected as “key findings” to be further analyzed with the
Confidence in the Evidence from Reviews of Qualitative research (CERQual) tool. These were selected
by consensus among three authors (MD, KP, AM), based on their respective strength of evidence,
the number of reviews supporting the finding, the level of variability in review findings, and the
significance of the findings as stated in the included reviews.

We used the CERQual tool to assess the confidence of our findings. CERQual is a new method
for assessing the confidence of qualitative review evidence, similar to how the GRADE approach
assesses the certainty of quantitative evidence [23]. CERQual bases this evaluation on four criteria:
(a) methodological limitations of included studies supporting a review finding, (b) the relevance of
included studies to the review question, (c) the coherence of the review finding, and (d) the adequacy
of the data contributing to a review finding. To our knowledge, CERQual has not been used in a review
of reviews to date. To apply the principles of CERQual to a review of reviews, we needed to make
minor adjustments, such as considering the number of primary studies within a given review to assess
the adequacy criterion.
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3. Results

3.1. Study Selection

The formal search identified 2108 articles. Reference scanning identified three additional reviews.
We screened 87 full-text articles and 11 qualitative systematic reviews met our inclusion criteria.
All reviews examined populations migrating from low- and middle-income countries to high-income
countries. See PRISMA Flow Sheet showing selection, Figure 1.

 
Figure 1. PRISMA Flow Diagram.

Three of the systematic reviews focused exclusively on migrant populations [24–26].
Other reviews examined migrant populations as subgroups within the general populations [21,27,28].
The host population countries were predominantly in Western Europe and the United States.
Participants mostly consisted of Latino, Hispanic, or sub-Saharan African migrants, but also included
South-East Asian and Middle-Eastern migrants. Most reviews included both quantitative data from
cohort and cross-sectional studies as well as qualitative data from focus groups and interviews.
Three reviews focused on HIV, three on HBV/HCV, and five on TB. No reviews specifically addressed
vaccine-preventable or parasitic diseases. See characteristics of included studies in Table 1.
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3.2. Methodological Quality

We assessed methodological quality using the AMSTAR tool. AMSTAR was originally designed
for quantitative reviews but many of the criteria are applicable to qualitative reviews, such as,
a priori design, duplicate selection, comprehensive search, criteria, and characteristics of included
and excluded studies and consideration of scientific quality. The authors have used AMSTAR for
qualitative systematic reviews [33,34]. AMSTAR scores were distributed fairly evenly between one
and seven points out of a possible 11, with a median score of 2/11. AMSTAR items varied significantly
with respect to the proportion of reviews meeting that item.

3.3. Migrants’ Perceptions of Acceptability

We organized the findings using the Health Beliefs Model (HBM) [19]. Through our framework
analysis, we identified 12 preliminary findings from the data. See Table 2 for a detailed description of
these findings.

Three reviews reported on acceptability of interventions [25,26,28]. Tomas et al. found that the TB
screening process was generally well-received among migrants [26]. According to Mitchell et al. [28],
the overall acceptability of TB screening among migrants was considered to be high, yet migrants’
perception of TB as a severe disease was associated with screening refusal. Owiti et al., reported that
some migrants expressed motivation to or actively sought screening for HBV/HCV, and that certain
populations were receptive to HBV vaccination [25].

Furthermore, peer support and the influence of family members promotes self-efficacy in seeking
healthcare and improves the acceptability of interventions, yet there are also instances in which these
social connections may introduce other barriers [20,24,25]. For example, family support would improve
adherence to TB treatment, but the need for women, at times, to request their partner’s approval to
seek screening acted as a barrier [20,24]. Cultural and family beliefs that differ from those of the host
nation may present a perceived barrier, and may lead to other barriers, such as disease-related stigma,
that can influence acceptability of care [21,26,27,30–32]. In addition, various attitudes towards an
intervention itself, especially side effects and cultural taboos, may influence its acceptability among
migrants [24,26,27].

The patient-practitioner relationship was consistently emphasized as an important cue to action
in seeking further care. Trust, cultural sensitivity, and communication skills can greatly improve
the acceptability of infectious disease interventions [20,25–31]. Therefore, recommendations from
healthcare practitioners can influence migrants’ health seeking behavior [25,30,31].

Social determinants also influenced the acceptability of interventions. The number of years of
formal education was positively correlated with HIV screening [21,24], HBV/HCV knowledge [25],
testing and vaccination [30] and TB screening and treatment [27]. In one review, older age was
associated with HBV/HCV knowledge [25], but another review, among Asian Americans/Pacific
Islanders [30] showed younger age was associated with HBV/HCV knowledge. Gender also played
a role, as females were more receptive to HIV screening [20,24], but males were more likely to be
screened for HBV [30,31].

3.4. Migrants’ Values on Outcomes of Interventions

Traditional beliefs of migrants may play a role in the value placed on outcomes of infectious
disease interventions. The reviews report that migrants’ perceived severity of and susceptibility to
infectious diseases influences their uptake of testing and treatment interventions. Reviews of TB,
HIV and hepatitis reported a low level of western knowledge and understanding of risk factors
and transmission of disease among migrants, and this may make them less likely to seek screening,
vaccination, or treatment [20,21,24,25,27,29–31]. While the degree of knowledge varied among studies,
it was consistently associated with the uptake of interventions.
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Migrants reported certain perceived benefits as valued outcomes of screening, vaccination, and
treatment. The most consistently valued outcomes included reassurance of disease-free status and
thus prevention of transmission to others [21,24,26,30]. Uptake of interventions was associated
with perceptions of negative disease-related outcomes among migrants. Stigma, and its related
connotation, acts as a large barrier to screening and treatment [20,21,24–27,29,32]. Indirect costs, such
as loss of employment and loss of migration status and social status, reduced the value placed on
interventions [20,24,25,29,32]. For example, certain migrants feared that a positive test result would
have a negative impact on their immigration status or refugee claim. Symptoms were consistently
reported as an important cue for health actions; for example, migrants value screening or treatment of
symptomatic diseases over asymptomatic diseases and often wait until they are symptomatic before
seeking care [24,26,29–31].

3.5. Accessibility of Health Services

Barriers to accessibility were reported at both structural and community levels. Structural
barriers to care for migrants include cultural and language barriers [35], inadequate practitioner
cultural competencies [36], disease-related stigma and discrimination [20], perceptions of health and
healthcare [37], and legal status of migrants [24]. Community-level barriers include the availability
and awareness of services such as transportation, economic barriers including healthcare coverage
and cost of services, and policy barriers such as the healthcare system capacity and coverage.
These barriers interact with poverty, inequality, and power, further exacerbating the poor health of the
migrants [38]. Time spent accessing healthcare can incur a significant opportunity cost for migrants,
especially when they have insecure employment or cannot meet basic needs during their settlement
process [20,24,26–29]. Furthermore, barriers related to the migration process, including language
proficiency, cultural barriers, and navigation of the healthcare system, can make interventions less
acceptable or accessible for migrants [20,21,24–27,29,30]. While interpreters may improve accessibility,
their presence may introduce new potential barriers surrounding confidentiality [24,26,30].

3.6. Confidence in Findings

We analyzed the confidence of our five findings using CERQual (see Table 3). Three findings were
assigned a moderate confidence rating, and two were assigned a low confidence rating. See Table 4 for
a detailed explanation of confidence ratings.
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4. Discussion

We identified 11 systematic reviews that addressed factors influencing acceptability, the value
placed on outcomes, and accessibility of screening and treatment of infectious diseases among
migrants. Using the framework of the Health Belief Model, we found factors that influenced healthcare
engagement and intervention uptake in each disease group, i.e., TB, HIV, HBV, and HCV. This analysis
supports the role of the HBM in identifying and organizing implementation considerations in public
health guidelines for migrants. We also assessed the confidence in five key findings using the CERQual
tool. Three findings were rated as moderate confidence, and two were rated as low confidence
(See GRADE CERQual Table 4).

The findings of this review suggest that disease-related stigma, and inaccurate knowledge related
to certain infectious diseases, continue to be major deterrents for screening among migrants. However,
ongoing education of migrant patients and their physicians may increase adherence to TB screening
and treatment [27]. Stigma relates to traditional and western beliefs concerning disease outcomes, and
these beliefs interact with longstanding cultural and social barriers [37]. Stigma can manifest in family
and community life and may impact employment as well as healthcare. Addressing stigma will require
a multi-faceted approach that involves engagement of affected communities as well as efforts to reduce
structural barriers [24], as exemplified by the integration efforts taking place in Germany [39].

Migrant populations face screening at the political, public health and primary health care levels.
We found that migrants consider the indirect costs that potentially accompany disease results, such as
loss of employment and loss of migration status and social status. These negative outcomes may
vary across the EU/EEA. On the contrary, migrants value screening, post hoc, when they do not have
a disease.

Migrants consistently identify trust in practitioners as a key determinant to accepting infectious
disease interventions [40]. Various organizations have developed cultural competency [41], cultural
humility [42] programs to build trust for newly arrived migrants. In the context of cultural sensitivity,
practitioners’ approach may play an important role for linkage to care for migrants. More research,
including participatory research, is needed to engage migrants in implementation strategies [43,44].
For example, one qualitative study used interviews with migrant leaders in community health to not
only identify barriers to disease screening, but also identify innovative approaches to mitigate barriers
by combining screening for all relevant diseases into one standardized check-up, thereby improving
accessibility and further reducing disease-related stigma [45].

4.1. Implications for Practice

The qualitative data from our 11 reviews reports a compelling story of migrant access to care issues
and acceptability issues related to stigma, indirect costs, and health system barriers. When migrants
experienced disease symptoms or were able to perceive benefits from screening and/or trusted their
practitioners, they were more likely to value, accept, and access infectious disease interventions.
These findings tap into the lived experience of many migrants and may have relevance for screening
programs; however, these findings cannot be generalized across all populations and diseases.

4.2. Strengths and Limitations

Traditionally, the GRADE CERQual tool is used to assess confidence in the evidence of synthesized
qualitative studies. This paper is the first to adapt the CERQual tool to assess the confidence of
systematic review level qualitative evidence. We also directed our findings and applied our confidence
ratings as evidence in the ECDC Guidance development process, including values on intervention
outcomes and acceptability of screening and treatment interventions of infectious diseases among
migrant populations. These findings were implemented into evidence to decision tables and helped to
develop ECDC guidance and implementation considerations for migrants.
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According to the AMSTAR scores, the quality of eligible systematic reviews was low, highlighting
a need for more rigorous evidence on the acceptability and accessibility of interventions among
migrants. Specifically, the methods used to combine findings were generally appropriate, yet only two
reviews [24,29] assessed and documented the quality of the primary studies included. While this may
impact the validity of our findings, we demonstrated how the CERQual methodology can be used
to account for the quality of the included reviews to generate sound assessments of the strength of
qualitative evidence.

Our systematic review of reviews approach allowed us to use data that summarized findings
from over 200 primary studies and supported the assessment of adequacy, consistency, and coherence.
However, this approach also created some methodological challenges. We were obliged to report
the findings without additional interviews and triangulation. Second, while we used the number of
reviews and primary studies supporting a finding as evidence for the robustness of a finding, the
precise relevance of these findings varied.

We began with six infectious disease interventions, which were consistent with those prioritized
by the EU/EEA guidance work. This allowed us to consider consistencies across different individual
diseases and provided more data to synthesize into findings. However, examining the data in aggregate
may mask differences between these diseases. For example, most of the evidence on stigma comes
from reviews on HIV and TB, and thus may not be generalizable to HBV or HCV or diseases not
represented in the included reviews. We were unable to find qualitative systematic reviews that
addressed vaccine-preventable diseases or intestinal parasites. While some of the evidence is likely
relevant to these diseases, we accept that some of the barriers may be different. For example, VPDs
are likely more relevant for migrant children and parents/caregivers, for whom the barriers and
facilitators differ from adult migrants.

We were able to look at the findings from various migrant population and destination country
perspectives. We chose to group the priority infectious diseases together, demonstrating that
migrant perspectives varied across these diseases. We were unable to effectively rule out outliers
on all the priority conditions and our findings are more aligned with migrant populations than
destination countries.

5. Conclusions

Our review highlights migrants’ perspectives on screening and treatment of infectious diseases,
and as such, provides insight as to why migrants may accept or reject screening and treatment.
Addressing disparities in prevalence and treatment rates of diseases between and within migrant
populations will require implementation strategies that address migrant and practitioner knowledge,
fear, and access barriers to health services. The acceptability, value of main outcomes and accessibility of
screening and treatment interventions among migrants is highly dependent on the cultural sensitivity,
relationship with healthcare professionals, disease-related stigma, and the degree of knowledge and
self-perceived risk of diseases. Migrants may fear negative outcomes of screening including indirect
costs related to the employment and immigration status, and they value screening and treatment
less when asymptomatic. While our findings demonstrate similarities and differences across several
infectious diseases, the available data was not sufficient for a complete analysis of factors that are
specific to individual diseases or to migrant sub-populations. This highlights a need for ongoing
implementation research involving individual populations and diseases to address this important
public health and primary care topic.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/15/11/2329/
s1, Table S1: Search Strategy.
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Appendix A Determinants of Interest

We analyzed data on three overarching determinants of intervention uptake—values of main
outcomes, acceptability, and accessibility. These are defined below:

Values of Main Outcomes of Infectious Disease Interventions:

• The importance placed upon the main outcomes of an intervention. These outcomes include
those directly related to the disease (e.g., cure, symptom reduction, diagnosis), or costs or benefits
resulting from the downstream effects of the intervention (e.g., side effects, time spent at the
hospital, stigma, disclosure of disease status, cultural beliefs)

Acceptability of Infectious Disease Interventions:

• The willingness of the patient to request or adhere to the intervention based on their subjective
attitudes and preferences towards the intervention itself or the process of receiving it (e.g.,
adherence challenges, social/cultural attitudes, fears about the procedure)

Accessibility of Infectious Disease Interventions:

• The ease with which patients use an infectious disease intervention. Determinants of accessibility
include policies, community factors, healthcare service organization, or the delivery of the
intervention itself.

Appendix B Determinants of Interest

• Study design: Systematic reviews (qualitative or qualitative/quantitative) defined as any review
that includes selection criteria, search strategy, and use of at least one database

• Time: Published after 1 January 2010
• Language: English language
• Relevant to the PICO question:

• Population: Migrants from Low- and Middle-Income Countries residing in High-Income
Countries (i.e., permanent resettlement countries)

• Intervention: Prevention, screening, and treatment interventions for infectious diseases
(tuberculosis, hepatitis, VPDs, HIV, parasitic diseases)

• Comparison: No intervention
• Outcome: Valuation of outcomes, views about acceptability and accessibility of interventions
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Appendix C Data Abstraction Tables

Table A1. Value of Outcomes.

Citation

Disease
Knowledge of Disease Status
Behavioral Prevention
Vaccination
Treatment of Asymptomatic Disease
Cure of Symptomatic Disease

Table A2. Acceptability.

Citation

Demand-Side Determinants
User’s attitudes and Expectations
Household attitudes and expectations
Information on healthcare choice/providers
Disease-related knowledge
Intervention-related knowledge
Stigma
Indirect costs
Acculturation
SocialSupply-Side Determinants
Characteristics of the Health Services
Management/Staff Efficiency
Technology
Staff Interpersonal Skills, Including Trust
Wages and Quality of Staff
Language Barriers

Table A3. Accessibility.

Citations

Demand-Side Determinants
Indirect costs to household (e.g. transport, legal status)
Household income and willingness to pay
Opportunity costs
Means of transport available
System navigation
Low self-esteem and little assertivenessSupply-Side Determinants
Service/household location
Availablity of health workers, drugs, equipment
Direct price of service, including informal fees
Waiting time
Unqualified health woerks, absenteeism
Non-integration of health services
Lack of opportunity (exclusion from services)
Late or no referral
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Abstract: Background: Vaccination hesitancy and skepticism among parents hinders progress in
achieving full vaccination coverage. Swedish measles, mumps and rubella (MMR) vaccine coverage
is high however some areas with low vaccination coverage risk outbreaks. This study aimed to
explore factors influencing the decision of Somali parents living in the Rinkeby and Tensta districts
of Stockholm, Sweden, on whether or not to vaccinate their children with the measles, mumps and
rubella (MMR) vaccine. Method: Participants were 13 mothers of at least one child aged 18 months to
5 years, who were recruited using snowball sampling. In-depth interviews were conducted in Somali
and Swedish languages and the data generated was analysed using qualitative content analysis.
Both written and verbal informed consent were obtained from participants. Results: Seven of the
mothers had not vaccinated their youngest child at the time of the study and decided to postpone
the vaccination until their child became older (delayers). The other six mothers had vaccinated their
child for MMR at the appointed time (timely vaccinators). The analysis of the data revealed two
main themes: (1) barriers to vaccinate on time, included issues surrounding fear of the child not
speaking and unpleasant encounters with nurses and (2) facilitating factors to vaccinate on time,
included heeding vaccinating parents’ advice, trust in nurses and trust in God. The mothers who
had vaccinated their children had a positive impact in influencing other mothers to also vaccinate.
Conclusions: Fear, based on the perceived risk that vaccination will lead to autism, among Somali
mothers in Tensta and Rinkeby is evident and influenced by the opinions of friends and relatives.
Child Healthcare Center nurses are important in the decision-making process regarding acceptance
of MMR vaccination. There is a need to address mothers’ concerns regarding vaccine safety while
improving the approach of nurses as they address these concerns.

Keywords: MMR vaccination; measles; vaccine hesitancy; autism; Rinkeby; Tensta

1. Introduction

Vaccines are one of the safest and most effective medical interventions in history; yet there has been a
surge in concerns related to vaccination, leading parents to become hesitant to immunize their children [1].
Vaccine hesitancy refers to delay in acceptance or refusal of vaccines despite availability of vaccination
services [2]. Vaccine hesitancy is a global challenge to the achievement of full vaccination coverage [3].

The most commonly reported reason for vaccine hesitancy is concern regarding the safety of one
or more vaccines [4], and most common is the fear of presumed side-effects of the MMR vaccine [5].
Autism, immune system overload, and other presumed adverse reactions have often been cited [6].
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Some parents do not recognize the full benefits of childhood immunizations, and can be especially
skeptical of routine schedules that call for multiple immunizations given simultaneously on a strict
timeline. Other reasons for not vaccinating include belief that a child is too young or too sick to receive
a vaccine. Parents who accept vaccines are generally confident that immunization is a proven method
to prevent disease [7].

Vaccine hesitancy varies greatly with context and across time, place and vaccines [8,9].
According to the Strategic Advisory Group of Experts (SAGE) working group matrix for vaccination
hesitancy, several individual and contextual issues play a role in addition to the vaccine-specific
issues [10]. The impact of social networks can also not be ignored [11]. These networks form a cohort
of influencers that drive opinions on immunization [12].

Growing hesitancy related to MMR vaccination existed even among parents who have vaccinated
their children [13]. Studies have shown that even parents who have previously consented to vaccination
can be negatively influenced by rumours and ongoing debates [14].

MMR vaccine hesitancy has been found to be more prevalent among some faith based group
or ethnic minorities and this has increased interest in identifying prevailing attitudes toward MMR
vaccination [15–17]. The ethnic minorities include Somali parents living in Birmingham (UK) who
perceived that there is a link between autism and MMR vaccine [18]. Similarly the Somali community
in Minnesota (USA) have low MMR vaccine coverage and attribute it to concerns regarding the higher
than average prevalence of autism spectrum disorder in the community [19].

In Sweden, MMR vaccine is offered at Child Healthcare Center at age 18 months and at age
6–8 years in schools. Overall, MMR vaccination coverage in Sweden at age 2 years is 97.5% [20]
however several communities have vaccine coverage below 95%, the level needed to maintain herd
immunity for measles. Child Health Centres (CHCs) in the Rinkeby and Tensta districts of Stockholm
have reported MMR coverage of 71.5% and 69.7% respectively in 2012 [20]. The two districts have
high percentage of residents with foreign background and approximately 30% with a Somali origin
(20). The vaccination coverage has remained low since the late 1990s, when Wakefield published the
later refuted article on a presumed link between autism and the MMR vaccine [20,21]. The current
study aimed to identify factors influencing the decision of Somali parents living in Rinkeby and Tensta
on whether or not to vaccinate their children with the MMR vaccine.

2. Materials and Methods

2.1. Study Design and Setting

This study is a part of larger project using the tailoring immunization programmes (TIP)
methodology developed by the World Health Organisation (WHO) to find motivators and barriers
to vaccination [22]. The study design is explorative with inductive qualitative approach. In depth
interviews were used [23]. The study was conducted in Rinkeby and Tensta, districts located in
the northwest part of Stockholm with a high percentage of residents with foreign backgrounds.
The population in Rinkeby district was 16,047 in 2013, including 1638 children under five years (8.9%).
The population of Tensta was 18,866, including 1673 children under five years (10.2%). An estimated
30% of this population is of Somali origin. This sub-population was chosen for the study based on
concerns expressed by health workers regarding vaccine hesitancy specifically among Somali parents,
and low MMR vaccination coverage in these districts [20].

2.2. Participants

Parents of children aged 18 months to 5 years were recruited for this study through different
routes. A community stakeholders group consisting of local Somali nongovernmental organizations
(NGOs), parent groups and mosque leaders assisted in the recruitment process. The leaders of these
community groups were approached to inform potential participants, who in turn invited others who
met the inclusion criteria in a process of snowball sampling. In addition, written invitations were
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available and posters pinned at the CHCs, but no participants were recruited through this channel.
Thirteen mothers volunteered to be interviewed. Recruitment was stopped after 13 participants when
no more new information was coming from the interviews [24]. All of the invited fathers declined.
One father was present during the interview with his wife but declined to comment.

2.3. Data Collection

In-depth interviews (IDIs) were used to collect data because interviewing is the best-suited
method to gain insight into parents’ experiences and perspectives in deciding about vaccination for
their children [24]. All interviews were conducted during June to September 2013. The participants
chose the venues for the interviews. Most interviews took place at the interviewee’s home, one took
place at the CHC and three were conducted by phone. In most cases, only the interviewer, the note taker,
the mother and her child were present, ensuring that confidentiality was maintained. The interviewer
used probing and question rephrasing techniques to clarify questions and obtain details from the
participants. The interviews were conducted by the first two authors (AJ & MA) and the last author
(AK) in either Swedish or Somali, depending on the participant’s choice. Each individual interview
lasted around 30 to 60 min, with the exception of one that lasted 15 min.

2.4. Data Analysis and Interpretation

The interviews were transcribed verbatim and the researchers read all of the obtained data.
The results were interpreted using a qualitative content analysis method as described by Graneheim
and Lundman [25]. This method helps researchers to interpret and understand both the manifest and
latent or hidden meanings. The researchers developed codes for the meaning units and also coded data
within the same content area to identify differences and similarities. Codes and similarities were then
put together in a category to show manifest meaning, from which themes emerged. Peer debriefing
was conducted, in which the preliminary results were shared with the rest of the team and thereafter
member checking was conducted to ensure credibility [26].

2.5. Research Ethics

The study was approved by the Regional Ethics Committee, Stockholm, Sweden (Dnr 2013/678–31/3).
All participants were given information about the study and its objectives prior to giving their verbal
consent to participate. Verbal consent was chosen for anonymity of the participants and was was approved
by the ethics board. The information provided to participants covered the aim of the study, voluntariness,
confidentiality and the option to discontinue participation at any time during the study. The participants
were also provided with the contact information of the responsible researchers. All collected data was
coded to ensure anonymity and kept within the research group’s locked facilities.

3. Results

The 13 mothers were aged 25 to 42 years. Two of them had two children, six had three children,
one had four children, two had five children, one had six children and one had seven children.

Seven of the mothers had not vaccinated their youngest child within the selected age group for
MMR and had decided to postpone the first dose of this vaccination until their child became older
(delayers). The remaining six mothers had vaccinated their child for MMR at the appointed time
(timely vaccinators).

The analysis of the data revealed two main themes: (1) barriers to vaccinate on time, consisting of
two categories (issues surrounding fear of child not speaking and unpleasant encounters with nurses) and
(2) facilitating factors to vaccinate on time, consisting of three categories heeding vaccinating parents’
advice, trust in nurses and trust in God.
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3.1. Barriers to Vaccinate on Time

3.1.1. Issues Surrounding Fear of Child Not Speaking

Parents who chose to delay their child’s vaccination had experienced peer pressure from other
parents in their social network, including parents they did not known personally. This peer pressure
created a perception among the delaying mothers that they would put their children’s ability to speak
at risk if they accepted the vaccine. The parents met these people in many settings, such as gatherings
where women meet to listen to religious leaders and other social events, but most often at the CHCs as
illustrated in this quote:

“No I don’t meet anyone [them] here in the playground, it’s the CHC centre where we meet”. Delayer 6

It is at the CHCs where mothers obtain advice about their children’s health however the mothers
expressed that they often sought additional advice from other mothers before the routine child care
visits. They made phone calls to mothers whom they perceived to have more experience in raising
children and had older children who had gone through these routine programmes.

“I ask other mothers who have had children and have more experience”. Delayer 3

If they spoke to other mothers who had delayed vaccination, this fueled their suspicion that
vaccination at 18 months was not advisable. The messages and opinions received during these
conversations were given serious consideration by mothers who eventually chose to delay vaccination.

“It was an aunt, an older woman whose child had received it[vaccine] and then became ill of it and
since then I know about it. It has happened, so that is why one thinks, no thanks”. Delayer 11

Some parents believe that vaccinations prevent diseases, but they delay vaccination beyond
the age of 18 months to avoid the perceived risk of vaccine side effects, especially related to speech
development. They preferred to wait until the child could speak fluently as illustrated below.

“I would like to get more information about this 18 months vaccine. It is the one people say makes
“children stop talking”. I waited to see if this child stopped talking by himself. I wanted to see him
start talking”. Delayer 6

Vaccine hesitant parents in the area who are worried about the MMR vaccine convey their fears
to parents who want to vaccinate their children on time. This was reported to create peer pressure,
and mothers who have vaccinated their children on time may begin to doubt their earlier decisions.

“I would like to add that parents who are worried forward their worries to parents who want to
vaccinate. It happens very often”. Timely vaccinator 2

Uncertainty about vaccine safety fueled by these rumours makes some mothers reluctant to have
their children vaccinated for MMR, and leads them to delay the vaccination.

“One becomes afraid as a parent . . . when there is so much talk about how bad it [the MMR vaccine]
is. Of course they say it has nothing to do with the vaccination and it’s proven, but you still don’t
know. One doesn’t want to have a bad conscience later in life as a parent . . . That’s how I reasoned,
but you never know what’s bad or good really”. Delayer 13

The delaying mothers mentioned the fear of other development disorders and that they did
not want to risk their children developing any type of mental disorders by giving the MMR vaccine.
Some did not understand the reasons for vaccinating against MMR.

“Why should one take it if your child is not in need of it, if she doesn’t take it nothing happens but if
she does there is a risk”. Delayer 11

Others doubted the effectiveness of the vaccine and used this reason to delay or avoid the decision.
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“I’m worried because one cannot say that all vaccines work for all children. I believe that maybe some
react differently than others do. In special cases, not in the majority of course but I believe that some
get ill from it. I really believe it has to do with something in that child’s genes. One never knows if
one’s child is like that and that is the fear I believe. I don’t know how they will react, if they will react
positively to it”. Delayer 7

Parents’ negative attitudes toward vaccinations are particularly against the MMR vaccine.
The participants said that other mothers told them not to vaccinate for MMR, however it was fine to
receive other vaccines because they prevent deadly diseases and are safe.

“You can take the other vaccines. They are for the six diseases for example against polio, pneumonia,
cold and also malaria”. Delayer 1

3.1.2. Unpleasant Encounters with Nurses

Some mothers who had had negative experiences related to how they were received at the CHC
were compelled to delay vaccination. The negative experiences, which had even caused some to change
centres to those outside their areas of residence, were a driving force for these mothers’ hesitancy.
These experiences included how the mothers were greeted at the CHCs by the nurses and how they
were addressed with information in regard to vaccination.

“It was bad information I think and also this nurse, she was tired of the work and maybe had worked
there too long and seen too many faces. I felt the encounter was very boring. It was a burden for me to
go there so I stopped going”. Delayer 11

The mothers further shared nurses’ perceptions of Somali parents who had not vaccinated their
children. The mothers felt they were judged, had no chance of explaining their worries, and were
denied the opportunity to get information about the vaccine.

“When I went there she said that all Somalis avoided this vaccine and why don’t you want to vaccinate.
She already had her own answers. She didn’t want to know my reason. I understood that she had her
own answers and I from Somalia am already being judged. “Yes yes, I know all of you don’t want this
vaccine and avoid it and you think you can get autism”. I just was quiet and listened. Do you think
so? I asked. “ Yes, we believe so”, she responded. I replied “Okay I am the mother of [ name of the
child] and I am going to wait [to vaccinate], then it was only goodbye”. Delayer 13

This feeling of resentment and the perceived lack of interest in what they had to say drove
these mothers away from the vaccination encounter, even though they acknowledged that the nurses
appeared to be overwhelmed by their work.

“The staff are a little stressed, because they have a staff shortage and they have had it forever because
[name of centre] is responsible for the whole of [ name of area]. So the staff are not many, and it is not
enough I think. But they do what they can”. Delayer 12

3.2. Facilitating Factors to Vaccinate on Time

3.2.1. Heeding Vaccinating Parents’ Advice

All parents shared that they had friends and relatives who told them about their perceptions
regarding autism being caused by the MMR vaccine. Even the parents who decided to vaccinate on
time said everyone around them was talking about autism; however, those who got positive feedback
from their friends went ahead to vaccinate their children.

“ . . . One of them is my best friend who is my only friend who came to this country before me and
knows the language, works and knows much about health issues. She has one son and vaccinated her
son”. Timely vaccinator 2
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These mothers were able to dismiss claims about the perceived negative side effects of the MMR
vaccine because of the positive influence of their colleagues or friends who were vaccinating on time.

“Sometimes there are places where a lot of people gather for religious events where mothers with young
children can talk to each other. They usually ask how old is your child? Have you vaccinated him for
one and a half year old vaccine? Yes. Has he not stopped talking? No, I answer.[Laughter]. I don’t
think that is true”. Timely vaccinator 4

3.2.2. Trust in Nurses

Parents who had more trust in the nurses vaccinated on time, asked more questions and believed
the answers they received from the nurses.

“Now I ask advice from the nurse. Before it was the Somali talk I used to listen to . . . Nowadays I
take what the nurse says”. Timely vaccinator 1

Some timely vaccinating mothers discredited the rumours and had their children vaccinated
on time following positive discussions with the nurses. A couple of mothers who did not vaccinate
their older children for the MMR vaccine but later changed their minds and vaccinated their younger
children said that the nurse had an impact on their decision to vaccine on time.

“I have received all information, but all this talk about the vaccine is not true she said. And I have
observed and there are no differences that I have noticed on children either”. Timely vaccinator 5

These timely vaccinators strongly believed that the healthcare providers would never do anything
to harm their children but rather had an interest in keeping their children healthy. They put the health
of their children first and entrusted the nurses with the duty of protecting their children’s health.

“I have never seen that someone who has been vaccinated stops talking. I often say that these are doctors
and healthcare workers, I don’t believe they would do anything to harm children”. Timely vaccinator 4

3.2.3. Trust in God

All mothers who vaccinated for MMR on time had confidence in their decision to vaccinate their
children. Their motivation was that they trusted God and believed anything that happened to their
children was according to the will of God. They shared that if their child became ill then it was the will
of God and no one could do anything to prevent it.

“I believe that God has given you your child yesterday and can as quickly give him something
tomorrow. He can give him something after twenty years or when he is little. One should believe in
God, that is very important”. Timely vaccinator 2

4. Discussion

This study found that concerns about MMR vaccine is evident among the Somali mothers in the
Rinkeby and Tensta districts in Stockholm, Sweden. These results echo the opinions expressed by
Somali women residing in the United Kingdom [18]. The strong component of mistrust and fear of
MMR vaccine side effects was illustrated in both studies. The perceived side effect feared most is that
the child may stop speaking. Other previous studies in this setting in Sweden [21], mothers skipped
information meetings at CHCs and relied on receiving that information from the one or few mothers
who did attend, relying more on mother’s advice than nurses’ advice.

Many mothers interviewed in this study are suspicious of the MMR vaccine. One of the reasons
for this is that the MMR is provided at the time children usually develop speech. Therefore, when
parents see or hear that other children have stopped speaking after receiving the vaccine, they assume
that it is a MMR vaccine side effect and a sign of autism. Even though some mothers already know
that this is not true, they don’t want to take the risk of living with permanent guilt if their children end

442



IJERPH 2018, 15, 2428

up being autistic. It is the fear of this risk that has compelled them to rather delay the vaccination until
an age they believe is safe.

The peer pressure not to vaccinate at 18 months from other members of the community was strong
and drove many to delay the vaccination. This is consistent with results from Downs et. al. who found that
even the parents who favoured vaccination would be confused by ongoing debates, which would make
them question their choices [14]. In this study, many mothers had simple and unchallenged beliefs about
the vaccine, which could make them more vulnerable to anti-vaccination information. The negative impact
that the social network can have on parents has been highlighted in other studies [11]. The mothers in the
current study reported to the CHC that their friends and relatives had informed them about the alleged
MMR side effects and this greatly influenced their decision to delay.

This study highlights that mothers who chose not to vaccinate had a greater fear of autism than
measles, mumps and rubella. Unlike in previous studies in which Somali mothers expressed greater
anxiety about their children catching infectious diseases [27], for some mothers in this study the fear of
autism overshadowed fear of the infectious diseases. In line with other studies, they believed that the
diseases the vaccine is intended to prevent are mild and uncommon compared to the risk of autism [28].
In addition in this study we find that both advice from peer parents and trust and distrust in nurses
seem to be influencing the decision to vaccinate on time or not.

Trust in the nurses was an essential element for the mothers who vaccinated their children.
The parents’ reporting of positive relations with the CHC nurses highlights the important role the
nurses play in the parents’ decision to vaccinate [29]. Trust in healthcare providers and the information
they provide facilitates the decision to vaccinate. Parents who vaccinated their children on time had
the universal understanding that vaccines were beneficial to their children’s health and they trusted
nurses, whom they regarded as being responsible for their children’s health.

The safety of the MMR vaccine has been amply tested and demonstrated [30] and its association
with autism dispelled [31,32]. There is no evidence that the risk of autism is higher in children
vaccinated with MMR [33], yet the rumours questioning its safety continue. The mothers interviewed
in this study found the process of deciding whether to have their children vaccinated difficult and
stressful because of the ongoing debate, as expressed in other studies [34]. Interventions should
therefore focus on communication mechanisms and decision-making pathways that would contribute
to improving immunization coverage with the MMR vaccination in this target population.

Methodological Considerations

Several steps were taken to ensure trustworthiness of the information. Interviews were conducted in
the participants language of choice and tape-recorded to capture as much detail as possible and allow for
an engaging discussion. Individual interviews were conducted with a female interviewer to permit open
discussion and room for more probing for deeper understanding. Triangulation was done in analysing
data and sharing the preliminary findings with child health experts to increase the credibility of the data.
A member check with the mothers was also conducted. In this study, all parents who did not vaccinate
described themselves as delayers and not decliners and this made it difficult to identify those who declined
entirely [35,36]. Great efforts were made by the research team to contact potential participants through
gatekeepers. They presented the project at different venues such as local NGO meetings and open day
care and used the snowball method to recruit additional participants. In this study all participants who
volunteered to be interviewed were either parents who vaccinate on time and those who delayed to
vaccinate on time. Therefore, we do not have the views and experiences of parents who reject the MMR
vaccine, which may have re-enforced our study findings or introduced new findings.

5. Conclusions

Fear that the MMR vaccine can cause autism persists among Somali mothers in Tensta and
Rinkeby who participated in this study and is fueled by rumours spread by their friends and relatives.
Relieving this source of anxiety among the mothers should be the cornerstone of interventions by MMR
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vaccination programmes. The positive attitude of CHC nurses can compel mothers to vaccinate their
children, due to the strong trust accorded to them. CHC nurses are the first contact between mothers
and the primary health care system and this could be a strong avenue through which to improve
vaccination coverage. This study informs and suggests some opportunities for tailored interventions
for improving vaccination coverage and ultimately eliminating measles and rubella.
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Abstract: Background: Health-related lifestyle behaviors such as smoking, alcohol consumption,
physical inactivity and obesity are major cardiovascular risk factors. Previous studies have mostly
demonstrated a favorable association between religiosity and these cardiovascular risk factors;
however, no studies have investigated this relationship in Polish immigrants. The aim of this
cross-sectional study was to examine the association between health-related lifestyle behaviors
and religiosity in Polish immigrants in Germany. Methods: The smoking patterns, frequency of
alcohol consumption, physical activity, and presence of overweight/obesity were assessed in 257
first-generation immigrants of Polish origin living in Germany. Religiosity was measured with
the Centrality of Religiosity Scale (CRS, Huber, 2003) consisting of 15 items that categorized the
respondents into intrinsically, extrinsically, and not/marginally religious. Results: After adjusting
for various sociodemographic, migration, and health-related characteristics, intrinsic religiosity was
significantly associated with a lower risk of being a smoker (odds ratios (OR) = 0.34, confidence
intervals (CI) = 0.15–0.76) and was also associated with a lower risk of alcohol consumption (OR = 0.33,
CI = 0.15–0.71), but a higher risk of being overweight/obese (OR = 2.53, CI = 1.15–5.56) in comparison
with extrinsic/marginal religiosity. No significant relationship was found between religiosity and
physical activity. Conclusions: In Polish immigrants, intrinsic religiosity acts as a protective factor
against some cardiovascular risk factors (smoking and alcohol consumption).

Keywords: immigrants; Polish; religiosity; lifestyle behavior; smoking; alcohol consumption; physical
activity; overweight; obesity

1. Introduction

There has been increasing interest in examining the relationships between religious, spiritual,
and health variables in medical and psychological research during the last decades. Despite scientific
progress, the role of religion/religiosity is still substantial for a large proportion of humankind.
According to the Global Index of Religion and Atheism from 2012 [1] (including 51,927 people from
57 countries in five continents), 59% of all people regard themselves as being religious. Religious
beliefs and practices provide not only a sense of meaning in the lives of human beings but are also
an important source of rules for (moral) behaviors.

1.1. The Religious Landscape in Poland and Germany

Religion plays an essential role in the lives of Poles. In Poland, 96% of the population declare
their affiliation with the Roman Catholic Church [2], whereas only 28.5% of the citizens in Germany
are Roman Catholics [3]. The high identification of the Poles with the Catholic faith as well as the
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religious, cultural, and political influence of the Catholic Church through the centuries until now
are grounded in the history of Poland [4]. During times of foreign oppression, the Catholic Church
contributed substantially to the preservation of the identity of the Polish nation, the Polish language,
and traditions, as well as to the national resistance and fight for independence.

The statistics indicate not only the formal declaration of being Catholic of most Poles but also
the high proportion of religious people in this nation. Eighty-one percent of Poles and 51% of the
Germans describe themselves as religious [1]. According to the Centre for Public Opinion Research
in Poland [5], 93% of all citizens in Poland consider themselves to be believers (85% believers and
8% strong believers). This trend of the Polish religiosity has remained stable over the last 20 years
(between 92% and 97%). In 2016, on average, 50% of Catholics in Poland participated in the Sunday
mass [5] compared to only 10.2% of Catholics in Germany [6].

In Germany, no statistics are available for the mass attendance of Polish immigrants.
Many immigrants of Polish origin participate in Polish-speaking religious services in the “Polish
Catholic Missions” in almost every large city in Germany. In these Polish pastoral centers, it is not
only church services that take place but also religious education in Polish, Polish classes, and activities
of various religious and cultural groups [4]. Therefore, the local Catholic Polish communities are
places where the immigrants can maintain their indigenous language as well as religious and cultural
traditions and thus preserve their identity [6].

1.2. Immigrants of Polish Origin in Germany

In Germany, more than every fifth person (22%) has a migration background, either having
personally moved there or having at least one parent who moved [7]. There are approximately two
million immigrants of Polish origin [8], one of the three largest immigration groups in German society
today, the other two being Turkish and Russian origins. Polish immigrants are a heterogeneous group
with a high percentage of ethnic German resettlers who have an official status as German citizens
(for further information on the history of Polish immigration to Germany and the characteristics of
Polish immigrants, see [4,9]).

1.3. Definition and Measures of Religiosity

Although religion/religiosity is a universal human phenomenon, there is no consensus among
researchers regarding a definition for this concept. Religion is a complex and multidimensional
construct that is generally associated with specific beliefs, practices, and rituals that are related
to a sacred or transcendent (God, higher power, or ultimate truth/reality) and take place within
a community but can also be practiced in private [10]. Religion is founded in an established tradition
of common beliefs of a group concerning the sacred and is linked to formal institutions such as
churches, synagogues, mosques, and temples. Religiosity is considered to be the personal form of the
transcendent-related beliefs, experiences, and behaviors [11].

The terms religiosity and spirituality are often used interchangeably in the literature; however,
despite some similarities between them, they do not mean the same thing. Spirituality is more difficult
to define than religiosity. It is a broader concept than religiosity and is not restricted to religious
traditions. Spirituality can be regarded as the individual experience characterized by a quest for
meaning in life and the relationship with the sacred or transcendent that can, but does not have to
be, connected to formal religious communities and institutions [12]. Another important aspect of
religiosity described in the literature is religious coping, whereby religion is used as a coping strategy
to manage stressors and critical life events [13].

A wide variety of operationalizations of religion/religiosity exist. More than 125 measurement
instruments were identified by Hill and Hood [14]. Several studies have assessed only one aspect
of religion using single item scales, for example, asking for the frequency of attendance of religious
services or prayer, or the importance of religion in one’s life. However, the reliability and validity
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of one-item measurement scales is debatable. A multidimensional approach to religion seems to be
more adequate.

Two classical theoretical approaches to religion are worth mentioning: the conceptualizations
of Allport [15] and Glock [16]. Allport’s concept of intrinsic and extrinsic religiousness has had the
greatest impact on the empirical psychology of religion [17]. Glock [16] defined five main dimensions
of religion that depict the overall religious life and constitute the frame of reference for empirical
research: intellect (interest on religious themes), ideology (beliefs of a religious tradition), religious
experience (experiencing the transcendence), and private (e.g., prayer) and public (e.g., participation
on public religious services) practices.

The questionnaire applied in the present study to measure religiosity (the Centrality of Religiosity
Scale [18]) is a synthesis of these classical approaches. The centrality is conceptualized as the degree of
importance or salience of religiosity in the personality of an individual assessed based on the intensity
of the five core dimensions of religiosity in one’s life: the more religious a person is, the greater the
intensity [19].

1.4. Religiosity, (Mental) Health and Health-Related Lifestyle Behaviors

Scientific evidence for the association between religion and mental health is largely based on
the Handbook of Religion and Health [12] which is the most comprehensive systematic review ever
performed in the field of psychology of religion discussing more than 1200 studies published in the 20th
century. A systematic review [20] largely based on this handbook and including additional publications
between 2000 and 2005 summarized the main results on the relationship between religiosity and several
indicators of mental health and psychological well-being as follows: the majority of studies have
shown higher levels of religiosity to be associated with less risk of depression, less suicidal thoughts
and behaviors, less alcohol/drug use/abuse, and higher well-being (life satisfaction, happiness,
positive affectivity, optimism, hope, self-esteem, sense of meaning in life, internal locus of control,
and social support). These beneficial associations remain significant after controlling for important
sociodemographic variables and even after adjusting for social support, and they are similar in
populations from different countries, religions, ethnic backgrounds, and ages. However, they are more
robust among people under stressful circumstances such as those with a medical illness or disability,
and among elderly individuals. Also, a systematic evidence-based review [21] including original
research published in the top 25% of psychiatry and neurology journals between 1990–2010 found
good empirical evidence for the association between religious involvement and less risk of depression,
less substance abuse, and less suicide.

Although most of the research on religiosity and health has been conducted in the USA in
Christian samples, in recent years, studies from other countries and religions have mostly supported
the protective function of religiosity observed in U.S. surveys [20,22].

Despite the growing research interest in the examination of the health status of immigrants
as well as the association between religiosity and various indicators of health, the literature on the
relationship between religiosity and health-related lifestyle behaviors among immigrants is very
scarce, and no investigation has been conducted on the population of Polish immigrants. Most of the
studies on this topic have been conducted in the USA in Latino and Asian Indian immigrants. In sum,
the scarce literature on the association between religiosity and health-related behaviors in immigrants
has consistently shown an inverse relationship between religiosity and tobacco [23–25] as well as
alcohol consumption or alcohol use disorders ([25–28]; a positive association between religiosity and
physical activity (however, only one study has examined this topic [25]); and mixed results concerning
religiosity and being overweight/obese—one survey reported no significant relationship [25] and
one [29] demonstrated a positive association (found only for Asian Indians practicing Hinduism or
Sikhism, but not for Muslims).

In a recently published systematic review on religion and body weight [30] including 85 studies
(49% of the studies included mixed race/ethnicity), a significant association was detected between
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a higher level of religiosity and a higher body weight in both cross-sectional and prospective
investigations—in bivariate analyses but less so in multivariate analyses. Only one of five longitudinal
multivariate analyses demonstrated a statistically significant relationship between religiosity and
body weight.

1.5. Possible Explanations for the Positive Effects of Religiosity on (Mental) Health and Health-Related Lifestyle
Behaviors

Several mechanisms have been proposed as explanations for the impact of religion/religiosity on
human health, namely, healthy behaviors and lifestyle, cognitive framework, social support, religious
practices, spiritual direction, coping, alternative values, and positive emotions [20,31,32]. Religion
may improve health by discouraging or even forbidding behaviors that may harm health, such as
alcohol (abuse) and drugs, and encouraging people to live in a healthy way (e.g., keeping a day of
rest, eating moderately, having peaceful relationships). In addition, religious doctrines that promote
attitudes such as forgiveness and empathy, or virtues such as compassion, gratitude, humility, etc.,
may reduce feelings of anger and hostility and are therefore beneficial for health. Belonging to
a religious organization may provide social cohesion and support that promotes health. Religious
practices such as prayer and meditation may be forms of relaxation that contribute to reduced stress
levels. Religion can provide meaning, orientation, and a sense of control in life as well as helping
individuals to cope successfully with stressful and critical life circumstances, such as a severe illness.
Furthermore, religious belief systems often emphasize socially critical, alternative values, such as
social engagement and humility, and thus, may relieve an individual from the pressure to perform
and compete and, consequently, reduce stress. Finally, it is also possible that religion might have
a beneficial contribution to health by increasing positive emotions such as happiness and gratitude.

The relationship between religiosity and health has also aroused scientific interest in the field of
neuroscience, for example, brain activity during prayer and meditation has been investigated [33].
Also, several physiological mechanisms concerning the central nervous system, neurotransmitters,
and the endocrine and immune systems have been proposed to mediate the favorable effects of
religiosity on health [34].

Although a large body of studies has generally demonstrated a positive effect of religiosity
on various parameters of health, it is important to mention that religion/religiosity (i.e., special
religious doctrines and practices) may also have negative effects on human health in some cases, e.g.,
if a religious group forbids blood transfusions or medications, or leads to social isolation, etc. [31].

Since religion/religiosity is a multidimensional phenomenon, it can be postulated that
not the single mechanisms but rather their combination contributes to the favorable effects of
religion/religiosity on health.

1.6. Study Aims

The homogenous structure of the religious affiliation among the Polish immigrants provides
a favorable basis to analyze the impact of (Christian, mostly Catholic) religiosity on health-related
lifestyle behaviors.

The aims of the study were:

1. To examine the frequency of health-related lifestyle behaviors (smoking, alcohol consumption,
physical activity, and obesity) and categories of religiosity (intrinsic, extrinsic, and no/marginal
religiosity) in immigrants of Polish origin in Germany.

2. To investigate the association between religiosity and the four health-related lifestyle behaviors,
with adjustment for various important sociodemographic, migration, and health-related
characteristics in immigrants of Polish origin.
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Based on previous research, we postulated high religiosity to be associated with a lower risk of
being a smoker and for alcohol consumption but hypothesized that there is no relationship between
religiosity and physical activity or being overweight/obese.

2. Materials and Methods

2.1. Participants

The recruitment took place in Germany (immigrants of Polish origin) and in Poland (autochthone
Poles). The present study focuses only on Polish immigrants. The data obtained have already been
used for other publications [9,35–37].

In Germany, participants were recruited in centers in the Ruhr area (North Rhine Westphalia,
West Germany) where Polish communities had been established, e.g., after Polish language mass,
in religious and cultural groups in Polish churches, in non-religious places promoting Polish culture
as well as among students from Polish migration backgrounds at the Ruhr University Bochum in
Germany. In addition, probands were also recruited by the “snowball” method. This method can be
regarded as an alternative sampling strategy if the examined target population is difficult to reach or
identify [38], which is the case with immigrants of Polish origin who have German citizenship. Most of
the Polish immigrants living in Germany are formally German citizens and thus rank as Germans in
statistics; a random sample would, therefore, not include them, whereas data collection within the
Polish community made it possible to recruit both immigrants of Polish origin with German as well as
immigrants with Polish citizenship.

The inclusion criteria for the study were age of consent (minimum of 18 years), agreement
to participate in the study, adequate knowledge of the Polish language due to the fact that the
questionnaire was applied only in Polish, residence in the Ruhr area or in neighboring cities, and the
status of a Polish immigrant according to the definition applied in epidemiological research in
Germany [7], i.e., having immigrated themselves or having at least one parent who immigrated.
Therefore, immigrants as well as resettlers were included in the study, regardless of having German
citizenship or not.

Four hundred and nine questionnaires were distributed, and 264 were returned (response rate:
56.3%). Two participants were excluded based on the exclusion criteria (residence not in the Ruhr
area). Because only five people belonged to the second generation of immigrants (born in Germany),
they were excluded from the analyses, so a total sample of n = 257 first-generation immigrants were
included in the present study.

2.2. Procedure and Setting

Data were collected between August 2009 and October 2010 in the abovementioned recruitment
centers. Participants completed the self-report questionnaire in Polish language at home.

2.3. Ethics Statement

The present study was conducted in accordance with the Declaration of Helsinki, and the protocol
was approved by the Ethics Committee of the Medical Faculty of the University of Duisburg-Essen
(Project identification code: 11-4723). Written informed consent was obtained from all participants.

2.4. Measures

2.4.1. Sociodemographic and Migration-Specific Variables

The following sociodemographic and migration-specific items were assessed: gender, age, marital
status, education level, employment status, subjectively perceived income, citizenship, length of
residence in Germany, and German language proficiency.
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2.4.2. Health-Related Lifestyle Behaviors

Four health-related lifestyle behaviors were measured:

1. The smoking status: current smoker or non-smoker and the number of smoked cigarettes per
day: <5, 5–10, 11–20, 21–40, >40.

2. Alcohol consumption: never, seldom, once a month, several times a month, once a week, several
times a week, every day.

3. Physical activity per week (sport): never, <1 h, 1–2 h, 2–4 h, >4 h.
4. Body mass index (BMI) category (kg/m2): <18.5 (underweight), 18.5–24.9 (normal weight),

25.0–29.9 (overweight), ≥30 (obese). Obesity was defined according to the World Health
Organization (WHO) as BMI ≥ 30 kg/m2 [39].

2.4.3. Depressive Symptoms

Depressive symptoms were measured by the Beck Depression Inventory (BDI) [40] which consists
of 21 items representing the most important symptoms of depression. Scores range between 0 and 63.
A total score of 18 points and above indicates clinically relevant depression. In this study, a validated
Polish version of the BDI used in clinical studies of the Silesian Medical University [41] was employed,
which obtained a Cronbach’s alpha score of 0.90 in the present sample.

2.4.4. Anxiety Symptoms

Anxiety symptoms were assessed by the Beck Anxiety Inventory (BAI) [42] which comprises
21 items (13 related to somatic anxiety symptoms, 5 to cognitive aspects of anxiety, and 3 items measure
both cognitive and somatic symptoms). Scores between 0 and 63 can be achieved. In the present
sample, the Cronbach’s alpha score of the validated Polish version [41] was 0.91. A cut-off-value of
26 indicates clinically relevant anxiety.

2.4.5. Somatic Symptoms

The brief form of the Giessen Subjective Complaints List (GBB-24) [43], which consists of
24 items, was employed to assess somatic symptoms. Scores range between 0 and 96. Four subscales
(“exhaustion”, “stomach complaints”, “pain in the extremities” and “heart complaints”) and a total
score can be calculated (“symptom pressure”). In the present study, a validated Polish version
developed by the research group of the Department of Medical Psychology and Medical Sociology at
the University of Leipzig [44] was used. The Cronbach’s alpha score in the examined sample was 0.93.

2.4.6. Perceived Discrimination

Subjectively perceived discrimination was assessed by means of four self-constructed items on
a 1–5 Likert scale (higher scores indicating higher perceived discrimination) concerning the categories
“neighborhood”, “shopping”, “administrative office”, and “working life” (see [36]). A total score was
created as an index for the discrimination (there was a Cronbach’s alpha score of 0.78. in the present
study).

2.4.7. Sense of Coherence

The Sense of Coherence Scale (SOC-29) is a self-report questionnaire consisting of 29 items
on a seven-point Likert scale designed to assess the extent of coherence [45] which represents
the basic human orientation consisting of three components: comprehensibility, manageability,
and meaningfulness. A higher score indicates a higher SOC. In the present study, an adapted Polish
version of the SOC-29 was applied that has been proven to have high internal consistency with
Cronbach’s alpha coefficients ranging from 0.81 to 0.91 for the global scale and the subscales [46].
In the present study, the Cronbach’s alpha score for the validated Polish version was 0.92.
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2.4.8. Religiosity

The Centrality of Religiosity Scale (CRS) [18] was applied to assess religiosity. It comprises 15 items
that categorize the respondents into not/marginally religious (0–15 points), extrinsically (16–44),
and intrinsically religious (45–60). The CRS has been employed in more than 100 studies in 25 countries
and has excellent psychometric properties (Cronbach’s alpha = 0.92–0.96) [19]. The Cronbach’s alpha
score of the validated Polish version [47] in the study sample was 0.96.

2.5. Statistical Analysis

Data analyses were conducted with SPSS V. 21 (IBM, Armonk, NY, USA). Missing values in the
questionnaires were replaced with the expectation-maximization algorithm (max. 20% missing data per
questionnaire was accepted, otherwise the case was excluded from the analysis). The following descriptive
statistics were computed to profile the sociodemographic and migration-specific sample characteristics and
the lifestyle behaviors: means, standard deviations, ranges, and frequencies. To test for differences between
women and men for categorical data, parametric tests (χ2-tests or Fisher’s exact test) were performed and
for continuous data, t-tests for independent samples were computed. Pearson’s correlation analyses among
the main psychological variables were calculated prior to estimating regressions to test multicollinearity
(by inspection of a pairwise correlation matrix). If the correlation coefficients were higher than 0.70 [48],
one of the variables was excluded from the logistic regression models. Multicollinearity was also checked by
calculating the variance inflation factors. Binary logistic regression analyses were conducted with the enter
method to examine the influence of sociodemographic, migration- and health-related variables and religiosity
on smoking, alcohol consumption, physical activity, and being overweight/obese. The three non-categorical
lifestyle behaviors and the religiosity were dichotomized: frequency of alcohol (no/seldom consumption vs.
all other categories), physical activity (no activity/<1 h vs. all other categories), BMI (under/normal weight
vs. overweight/obesity) and religiosity (intrinsic vs. extrinsic/marginal). For the predictors, we report odds
ratios (ORs) and 95% confidence intervals (CIs). A level of significance of p < 0.05 was predetermined.

3. Results

3.1. Sociodemographic and Migration-Specific Data

In Table 1, the main sociodemographic and migration-specific characteristics are presented for
the total sample as well as for women and men of Polish origin living in Germany. Approximately
two-thirds (64.6%) of the participants were women. Immigrant women were significantly younger
than immigrant men (p = 0.004), were more likely to be unemployed (p = 0.001), to have a (very) low
income (p = 0.001) but a higher education (p < 0.001), to have lived for a shorter period of time in
Germany than the men (p = 0.027), and they more frequently had Polish citizenship (p = 0.001).

Table 1. Sociodemographic, socio-economic, and immigrant-specific sample characteristics, and differences
by gender.

Variables
Total Sample

(n = 257)
Women
(n = 166)

Men
(n = 91)

p-Value

Age
mean 42.8 41.0 46.2

0.004 aSD * 14.0 13.6 14.0
range 18-84 18-76 20-84

Marital status

married 155 (60.3%) 94 (56.6%) 61 (67.0%)

0.174 bsingle 68 (26.5%) 50 (30.1%) 18 (19.8%)
divorced/widowed 33 (12.8%) 22 (13.3%) 11 (12.1%)

no data 1 (0.4%) 0 1 (1.1%)

Education

low 76 (29.6%) 41 (24.7%) 35 (38.5%)

<0.001 bmiddle (university entrance diploma) 114 (44.4%) 69 (41.6%) 45 (49.5%)
high (university degree) 64 (24.9%) 54 (32.5%) 10 (11.0%)

no data 3 (1.2%) 2 (1.2%) 1 (1.1%)
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Table 1. Cont.

Variables
Total Sample

(n = 257)
Women
(n = 166)

Men
(n = 91)

p-Value

Employment
status

employed 149 (58.0%) 84 (50.6%) 65 (71.4%)
0.001 bunemployed

(housewife/jobless/pensioner/student) 105 (40.9%) 80 (48.2%) 25 (27.5%)

no data 3 (1.2%) 2 (1.2%) 1 (1.1%)

Subjectively
perceived

income

no income/very low/low 115 (44.7%) 88 (53.0%) 27 (29.7%)

0.001 bmiddle 131 (51.0%) 71 (42.8%) 60 (65.9%)
high/very high 9 (3.5%) 6 (3.6%) 3 (3.3%)

no data 2 (0.8%) 1 (0.6%) 1 (1.1%)

Citizenship

German 100 (38.9%) 59 (35.5%) 41 (45.1%)

0.011 bPolish 76 (29.6%) 60 (36.1%) 16 (17.6%)
German and Polish 75 (29.2%) 45 (27.1%) 30 (33.0%)

no data 6 (2.3%) 2 (1.2%) 4 (4.4%)

Length of
residence in

Germany

mean 18.0 17.2 19.3
0.027 aSD * 7.6 8.2 6.4

range <1–53 <1–53 <1–29

Language
proficiency

excellent 37 (14.4%) 27 (16.3%) 10 (11.0%)

0.382 b

very good 38 (14.8%) 28 (16.9%) 10 (11.0%)
good 96 (37.4%) 62 (37.3%) 34 (37.4%)

moderate 65 (25.3%) 37 (22.3%) 28 (30.8%)
little 11 (4.3%) 7 (4.2%) 4 (4.4%)

no data 10 (3.9%) 5 (3.0%) 5 (5.5%)

* SD = Standard deviation; a t-test; b χ2-test.

3.2. Frequency and Gender-Specific Differences Regarding Health-Related Lifestyle Behaviors and Religiosity
Levels

Table 2 shows the frequency of smoking, alcohol consumption, physical activity, BMI, and religious
categories in the examined sample. Immigrant men were less frequently smokers (p = 0.022) but more
frequently were overweight/obese (p < 0.001) than immigrant women. Regarding the number of
smoked cigarettes per day, the frequency of alcohol consumption, and the physical activity level as
well as the level of religiosity, no significant gender-specific differences were found.

Table 2. Frequency of cigarette smoking, alcohol consumption, physical activity, body mass index
(BMI), and religiosity categories in immigrants of Polish origin in Germany.

Variables Total (n = 257) Women (n = 166) Men (n = 91) p-Value

Smoking status, n (%)

0.022 bNon-smoker 177 (68.9) 106 (63.9) 71 (78.0)
Current smoker 79 (30.7) 59 (35.5) 20 (22.0)
No data 1 (0.4) 1 (0.6) -

Smoked cigarettes per day *, n (%)

0.341 c
<5 12 (15.2) 10 (16.9) 2 (10.0)
5–10 25 (31.6) 21 (35.6) 4 (20.0)
11–20 32 (40.5) 22 (37.3) 10 (50.0)
21–40 10 (12.7) 6 (10.2) 4 (20.0)

Alcohol consumption, n (%)

0.278 c

Never 14 (5.4) 9 (5.4) 5 (5.5)
Seldom 143 (55.6) 100 (60.2) 43 (47.3)
Once a month 10 (3.9) 6 (3.6) 4 (4.4)
Several times a month 46 (17.9) 25 (15.1) 21 (23.1)
Once a week 27 (10.5) 18 (10.8) 9 (9.9)
Several times a week 11 (4.3) 6 (3.6) 5 (5.5)
Everyday 4 (1.6) 1 (0.6) 3 (3.3)
No data 2 (0.8) 1 (0.6) 1 (1.1)
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Table 2. Cont.

Variables Total (n = 257) Women (n = 166) Men (n = 91) p-Value

Physical activity per week, n (%)

0.423 b

None 100 (38.9) 68 (41.0) 32 (35.2)
<1 h 63 (24.5) 40 (24.1) 23 (25.3)
1–2 h 42 (16.3) 29 (17.5) 13 (14.3)
2–4 h 28 (10.9) 17 (10.2) 11 (12.1)
>4 h 23 (8.9) 11 (6.6) 12 (13.2)
No data 1 (0.4) 1 (0.6) -

BMI categories (kg/m2), n (%)

<0.001 c

<18.5 (underweight) 5 (1.9) 5 (3.0) 0
18.5–24.9 (normal weight) 125 (48.6) 104 (62.7) 21 (23.1)
25.0–29.9 (overweight) 97 (37.7) 44 (26.5) 53 (58.2)
≥30 (obesity) 24 (9.3) 8 (4.8) 16 (17.6)
No data 6 (2.3) 5 (3.0) 1 (1.1)

BMI, Mean (SD) 24.94 (3.90) 23.69 (3.60) 27.19 (3.40) <0.001

Religiosity, n (%)

0.646 b
Intrinsically religious 71 (27.6) 48 (28.9) 23 (25.3)
Extrinsically religious 141 (54.9) 88 (53.0) 53 (58.2)
Not/marginally religious 39 (15.2) 27 (16.3) 12 (13.2)
No data 6 (2.3) 3 (1.8) 3 (3.3)

Mean (SD) 34.20 (15.0) 33.94 (15.44) 34.69 (14.24) 0.709 a

* n = 79 current smokers (59 women and 20 men); SD = Standard deviation; a t-test; b χ2-test; c Fisher´s exact test.

3.3. Correlations between Potential Psychological Predictors

To avoid multicollinearity, bivariate correlations were computed among the main psychological
variables. The correlation coefficients are presented in Table 3. Correlation coefficients higher than
0.70 indicate potential multicollinearity [48]. In such cases, one of the two variables was not included
in the logistic regression models. Two correlations showed a correlation coefficient >0.70: between
depressive symptoms and sense of coherence (r = −0.74) and between anxiety and somatic symptoms
(r = 0.73). Due to this fact, sense of coherence and somatic symptoms were excluded from the
logistic regressions.

Table 3. Pearson’s correlation coefficients between central study variables in immigrants of Polish
origin in Germany.

Variables 1 2 3 4 5 6

1. Depressive symptoms (BDI) 1 0.61 *** 0.67 *** 0.33 *** −0.74 *** 0.02
2. Anxiety symptoms (BAI) - 1 0.73 *** 0.35 *** −0.59 *** 0.11
3. Somatic symptoms (GBB-24) - - 1 0.37 *** −0.57 *** 0.18 **
4. Perceived discrimination (self-constructed items) - - - 1 −0.35 *** 0.04
5. Sense of Coherence (SOC-29) - - - - 1 0.05
6. Religiosity (CRS) - - - - - 1

** p ≤ 0.01, *** p ≤ 0.001; BDI: Beck Depression Inventory, BAI: Beck Anxiety Inventory, GBB-24: Giessen Subjective
Complaints List, SOC-29: Sense of Coherence Scale, CRS: Centrality of Religiosity Scale.

3.4. Predictors of Health-Related Lifestyle Behaviors

The odds ratios for the total sample are depicted in Table 4. After adjusting for various
sociodemographic, migration, and health-related characteristics, intrinsic religiosity was significantly
associated with a lower risk of being a smoker (OR = 0.34, CI = 0.15–0.76, p = 0.009) and also
a lower risk of alcohol consumption (OR = 0.33, CI = 0.15–0.71, p = 0.005) in comparison with
extrinsic/marginal/non-religiosity. No relationship was found between religiosity and physical
activity. Highly religious immigrants were more likely to be overweight/obese than extrinsically,
marginally, and non-religious immigrants (OR = 2.53, CI = 1.15–5.56, p = 0.021).
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Other significant predictors for smoking were gender and depression: women and more depressed
individuals had a higher risk of being a smoker. Concerning alcohol consumption, younger age,
masculine gender, lower discrimination levels, and higher anxiety were further significant predictors.
For physical activity, significant tendencies were only detected for gender (p = 0.089) and age (p = 0.09):
older individuals and women were more likely to be physically inactive. In the full model for
overweight/obesity, gender, depression, and age were also significant predictors: masculine gender,
older age and a higher depression level were risk factors for being overweight/obese. The explanation
of variance for the full model was 13.7% for smoking, 22.2% for alcohol consumption, 15.0% for
physical activity, and 44.0% for overweight/obesity, respectively.

4. Discussion

To the best of our knowledge, this is the first study to examine the association between religiosity
and various indicators of health-related behaviors in immigrants of Polish origin.

The main result of the present investigation is the significantly lower risk of being a current
smoker and for drinking alcohol in highly religious individuals in comparison with less religious or
non-religious people. This result is consistent with findings from previous studies with immigrant
samples ([23–28] and with the results of the Polish General Social Survey (n = 1526) [49] and the Survey
of Health, Ageing, and Retirement in Europe (n = 16,557) ([50]. Several possible explanations can be
provided for the protective role of religiosity against substance consumption. It can be postulated,
in accordance with Huber [18], that highly religious people have internalized the moral norms,
values, and believes of their religion. Thus, they are more likely to also follow lifestyle-related religious
prohibitions with detrimental effects to their health such as smoking and drinking alcohol. Furthermore,
it can be postulated that the sense of meaning and control in life provided by a religion as well as
social support from the religious community can contribute to the successful management of problems
and adverse life circumstances in high religious individuals, so they do not use nicotine or alcohol as
self-medications for emotion regulation. A further possible explanation is a stress-reducing effect of
religious practices such as prayer, meditation, worships, etc., which is supported by several studies [51].
Thus, highly religious involved people who regularly perform these practices can benefit from them as
a “by-product”. In addition, the internalized attitudes of highly religious people, such as forgiveness
or compassion, are related to decreased unhealthy feelings of anger and hostility and may also have
a stress-reducing impact [52]. Religiosity may also influence the personality towards self-control and
emotional stability/ positive affectivity [20]. Finally, it could be possible that the positive emotions
associated with religiosity make artificial “mood lifters” such as smoking and alcohol superfluous.

Our results suggest that a high level of religiosity may not have the same beneficial effects on
physical activity and on weight as it does on smoking and drinking. A possible reason for this is that
the Catholic religion has a more negative attitude towards substance abuse than towards inactivity
and being overweight. In particular, alcohol abuse is regularly denounced, and abstinence is promoted
by the Catholic Church. Different religious programs are promoted by priests, such as total abstinence
in August for adults or total abstinence for adolescences for a year. Such large engagement for other
(un)healthy lifestyle behaviors is not realized.

Highly religious people showed an increased risk of being overweight/obese. This result was
also demonstrated in a study with immigrants from the USA [29]. One explanation could be that
high religiosity is associated with a lower risk of being a smoker. As a result, highly religious people
cannot benefit from nicotine as an appetite suppressant. According to the review on religion and
bodyweight mentioned above [30], the relationship between religiosity and higher body weight is
still unclear. Other determinants not examined in this study could have mediated the association
between religiosity and being overweight/obese and should be explored in future investigations to
allow a better understanding of the underlying mechanisms.

An important finding of our study is the high smoking rate (35.5%) in women. Also, the regression
model provided support for the conclusion that immigrant women of Polish origin are a risk group for
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cigarette smoking. This gender difference found in our study does not match trends, as (immigrant)
men are more likely to smoke than (immigrant) women [53–55]. A possible explanation for the high
rate of tobacco use in immigrant women is that tobacco consumption may be used as a strategy to deal
with (acculturative) stress, various burdens, and multiple experiences of discrimination (as women,
immigrants, and frequently low-paid workers). In addition, the high probability of women to be
smokers may be partially explained by the level of acculturation. An increased smoking prevalence
was observed to be associated with increased acculturation among Hispanic women and Asian women
in the USA [56,57]. In our sample, more than 70% of the immigrant women assessed their own German
language proficiency (one of the best indicators of acculturation) as being at least as good and thus can
be regarded as highly acculturated and hence, more strongly influenced by practices of the host society
than less acculturated individuals [53]. As a result, their smoking patterns may converge to those
of the host society, as has been shown for resettlers from the Former Soviet Union in Germany [58].
This could also be partially postulated for the women in the present study: a lower smoking prevalence
was observed for women in Poland (23% [54]) than those in our study (35.5%). However, among
the immigrant women, a higher proportion of smokers was found than among women in Germany
(27% [55]). Thus, other influencing factors on the high smoking rate and the increased risk of being
a smoker in immigrant women as compared with the men can be assumed and these should be
investigated in future research.

Another important gender-related difference in this study was the significantly higher proportion
of overweight/obese men than women. The male gender was also found to be a risk factor for being
overweight/obese in the regression analysis. The higher probability of being overweight/obese among
immigrant men is in line with the results of some prior studies [29,59], while other studies reported
a higher prevalence in immigrated women in relation to men [60]. One plausible explanation for the
increased odds ratio of overweight/obese men in our investigation may be the high prevalence of
smokers among women. Smoking has been shown to be negatively linked to the probability of obesity
in different immigrant groups in the USA [61]. The high odds for being overweight/obese in men
could also be explained by their lower education level as compared with the women. The protective
function of high educational attendance has been demonstrated in immigrants [61] as well as in
populations of different countries [62]. It may contribute to a healthier lifestyle in the form of, e.g.,
healthier dietary practices.

It is notable that a large proportion of our sample are physically inactive and are also
overweight/obese. Almost two-thirds of the immigrants do not participate in any sport activity
or participate for less than 1 h per week. According to the WHO, at least 150 min of moderate
intensity physical activity per week is recommended to receive benefits on health [63]. However,
less than 20% of the examined immigrants stated that they follow this recommendation. In the
multivariable analysis, there was a tendency for higher age and female gender to be associated with
an increased risk of physical inactivity. The poor health of the older adults could prevent them from
sport participation [64]. Women may be involved in less sport activities because of their multiple roles,
stressors, and responsibilities meaning they have less time for leisure activities.

In the present study, high levels of depressive or anxiety symptoms were associated with a higher
risk of smoking, alcohol consumption, and being overweight/obese. This finding is in line with
empirical evidence supporting the association between worse lifestyles and depressive and anxiety
symptoms [65]. It can be postulated that people with mental health problems use smoking, drinking,
and/or eating as dysfunctional “coping strategies” against negative mood states.

Strengths and Limitations

The primary strength of the present study is that we applied a multidimensional,
well conceptualized, reliable, and valid measurement of religiosity in a relatively large, religiously
homogenous population of immigrants of Polish origin. Furthermore, we were able to include
individuals who are difficult to identify for surveys (immigrants of Polish origin with German
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citizenship) and people who are often excluded from participation in studies in Germany because of
insufficient language competencies (immigrants of Polish origin with insufficient German language
proficiency). In addition, we included many potential moderator factors of religiosity in the regression
models; thus, we were able to control for several confounding variables when examining the impact of
religiosity on the indicators of health-related lifestyle behaviors.

The results of our study should be interpreted in light of some limitations. The cross-sectional
design of the study did not allow causal conclusions regarding the influence of the variables examined
on the health-related behavior to be drawn. Prospective studies are therefore needed to investigate
the associations found in the study and to detect underlying mechanisms. Another limitation was
the low response rate (56.3%), which may have led to a selection bias, possibly with healthier
immigrants being included in the sample. The “snowball method” could also have biased the
results. Thus, the findings should be viewed as exploratory and cannot be generalized to the
population of all immigrants of Polish origin living in Germany or to other ethnic minorities. Moreover,
the non-objective, self-reported estimates of the four health-related lifestyle behaviors may also
have been a source of bias because (some) respondents may not have reported the real data due to
social desirability or shame (especially for body weight or the frequency of alcohol consumption).
Studies indicate that women may underestimate their body weight, while men may overestimate
their height [66]. Finally, the item used to measure the physical activity (sport) is not precise and
thus is of questionable validity. Valid measures such as MVPA (moderate to vigorous physical
activity) should be applied in future research to ensure valid evaluation of physical activity levels.
Future studies should examine the association between religiosity and health-related behavior in
representative samples that also include second generation immigrants, taking into account other
important psychological (e.g., self-esteem), psychosocial (e.g., social support), lifestyle (e.g., dietary
habits) or acculturation-related (e.g., acculturative stress) variables that were not examined in this
study, and separate analyses should be performed for men and women.

5. Conclusions

Due to the limitations in the study design (cross-sectional, snowball method) and the low response
rate, the findings should be interpreted with caution. Several conclusions can be drawn from the results
that provide important implications for public health. First, our findings indicate that high religiosity
can be regarded as a protective factor against tobacco and alcohol consumption in immigrants of Polish
origin. This should be considered in prevention programs. Secondly, immigrant Polish women present
a risk group for smoking and should be targeted in preventive gender and immigration-specific
anti-smoking programs. Thirdly, highly religious people and men are at a higher risk of being
overweight/obese. Religious leaders and local religious communities should therefore be involved in
preventive programs to promote not only abstinence from smoking and drinking but also a healthy
lifestyle with physical activity and a healthy diet. Fourth, depressive and anxiety symptoms were
shown to increase the likelihood for smoking, drinking, and being overweight/obese. Psychological
support should be offered to immigrants with mental health problems to avoid dysfunctional coping
with cigarettes or alcohol. Finally, religiosity can still be regarded as the “forgotten factor” in the
research of (mental) health [21], so it remains a desideratum for researchers and healthcare providers
to take this variable into account in their studies and clinical practice.
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Abstract: We aimed to evaluate the evidence on screening and treatment for two parasitic
infections—schistosomiasis and strongyloidiasis—among migrants from endemic countries arriving
in the European Union and European Economic Area (EU/EEA). We conducted a systematic
search of multiple databases to identify systematic reviews and meta-analyses published between
1 January 1993 and 30 May 2016 presenting evidence on diagnostic and treatment efficacy and
cost-effectiveness. We conducted additional systematic search for individual studies published
between 2010 and 2017. We assessed the methodological quality of reviews and studies using the
AMSTAR, Newcastle–Ottawa Scale and QUADAS-II tools. Study synthesis and assessment of the
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certainty of the evidence was performed using GRADE (Grading of Recommendations Assessment,
Development and Evaluation) approach. We included 28 systematic reviews and individual studies
in this review. The GRADE certainty of evidence was low for the effectiveness of screening techniques
and moderate to high for treatment efficacy. Antibody-detecting serological tests are the most
effective screening tests for detection of both schistosomiasis and strongyloidiasis in low-endemicity
settings, because they have higher sensitivity than conventional parasitological methods. Short
courses of praziquantel and ivermectin were safe and highly effective and cost-effective in treating
schistosomiasis and strongyloidiasis, respectively. Economic modelling suggests presumptive
single-dose treatment of strongyloidiasis with ivermectin for all migrants is likely cost-effective,
but feasibility of this strategy has yet to be demonstrated in clinical studies. The evidence supports
screening and treatment for schistosomiasis and strongyloidiasis in migrants from endemic countries,
to reduce morbidity and mortality.

Keywords: migrant populations; schistosomiasis/schistosoma; strongyloidiasis/strongyloides;
screening/diagnosis; treatment; public health; GRADE

1. Introduction

The public health importance of schistosomiasis and strongyloidiasis has increased in
non-endemic regions as a result of growing global migration [1,2]. Schistosomiasis is caused by
species of the trematode Schistosoma spp. Sc. mansoni is the most prevalent in Africa, the Americas,
the Middle East and the West Indies, followed by Sc. haematobium in Africa and the Middle East and Sc.
japonicum in east and south-east Asia [3]. Sub-Saharan African countries account for 90% of reported
cases globally [3]. Prevalence rates of 10–50% for Sc. haematobium infections have been reported in
some countries in sub-Saharan Africa and the Middle East [4], and prevalence rates of 1–40% have been
reported for Sc. mansoni in sub-Saharan Africa and South America and for Sc. japonicum in Indonesia,
parts of China and south-east Asia [5].

Strongyloidiasis is caused by the nematode Strongyloides stercoralis and, although it generally
occurs in sub-tropical and tropical countries, it can be present in temperate countries where conditions
are favourable [6]. The global burden of both diseases has been underestimated because of the poor
sensitivity of diagnostic methods used in low-resource settings [6], but recent estimates indicate
that around 370 million people are infected with St. stercoralis [7] and more than 200 million are
infected with schistosomiasis causing a loss of more than 1.53 million disability-adjusted life years
(DALYs) [4,5,8,9].

Few studies have assessed the prevalence schistosomiasis in European countries, but recent data
show rates above 17% in migrants from sub-Saharan Africa [10]; prevalence of strongyloidiasis among
refugee populations originating from south-east Asia and Africa was reported to be between 0.8%
and 4.3% using microscopy; higher rates of between 9% and 77% using antibody detection assays
were reported among refugees from south-east Asia [11]. Prevalence rates of 3.3%, 4.2% and 5.6%
were reported in Italy, Spain and France, respectively, mainly in migrant populations or expatriates,
without specifying diagnostic methods [6].

From all parasitic infections that may be highly prevalent among migrants, schistosomiasis and
strongyloidiasis have several characteristics which support the rationale for screening based on the
classical principles of Wilson and Jungner [12]. First, both infections are of particular importance,
besides being as highly prevalent as other parasitic infections, they can cause long-term complications
and severe consequences. Schistosomiasis is associated with chronic urogenital, hepato-intestinal
and central nervous system complications [9,13–15]. St. stercoralis can cause disseminated infections
or hyper infections with fatal outcomes in immunosuppressed patients (e.g., transplant recipients,
those on corticosteroid therapy, with malignancies or co-infections with human T-cell lymphotropic
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virus-1 (HTLV-1)) [16]. In addition, there is a potential risk of transmission in the EU/EEA, either
through organ transplantation in the case of strongyloidiasis [17] or through a favourable environment
for the intermediate host, as in recent autochthonous cases of urinary schistosomiasis in Corsica,
France which is not the case from many other parasitic infections [11,18]. Second, most infections
are asymptomatic [13,19,20] and those infected are either unaware of their infection [19] or have very
mild unspecific symptoms [3]. Third, both are chronic infections if untreated [19]. Schistosomiasis can
remain as a sub-clinical infection for many years [3], and St. stercoralis replicates indefinitely inside the
human host, causing lifelong infection if untreated [19].

Fourth, screening could be based on a simple and widely accessible technology, including
commercially available serological test with a reasonable cost. In this sense, diagnosis of both infections
based on microscopy has high specificity but low sensitivity [19,21,22]. Antibody-detecting serological
tests offer higher sensitivity, at the expense of specificity, and have been shown to be useful in countries
with low endemicity [19,22,23]. Finally, treatments for both infections are universally accepted with a
high efficacy rate and low rate of adverse events. Praziquantel and ivermectin are the drugs of choice
for treating schistosomiasis and strongyloidiasis, respectively [7,13].

In the last ten years, there has been a significant increase in migration patterns to the EU/EEA
with some fluctuations in the volume and type of migration from year to year [24,25]. In 2017, migrants,
here defined as being born abroad, made up 11% of this population, with 4% being born in another
EU/EEA country and 7% originating from outside the EU/EEA [26]. There is an increased number
of asylum applications with 56% of the 2,672,000 asylum decisions being positive between 2015 to
2017 [27]. Half of those denied asylum can be expected to leave, adding 580,000 to the EU/EEA’s total
number of irregular migrants [28].

There is a notable gap in data collection on the disease burden, public health management, and in
the surveillance for imported diseases in migrants arriving from endemic areas to EU/EEA. Geographic
differences in disease distribution between global regions, influenced by increasing migration and
population mobility from high endemic to non-endemic areas, remains an ongoing challenge to
surveillance programmes and hampers the implementation of health policies concerning migrant
health screening strategies [29,30].

There have been several systematic reviews addressing how effective are approaches to migrant
screening infectious diseases in Europe [31–33], however parasitic infections are not adequately
covered. Therefore, given the recent increase in migrants to the EU/EEA from endemic countries,
there is a need for public health guidelines on the optimal approach to screening for schistosomiasis and
strongyloidiasis [34–36]. In this systematic review, we assessed the effectiveness (and cost-effectiveness)
of screening and management of these two parasitic infections in migrant populations.

2. Methods

The review was one of six systematic reviews conducted under the auspices of a European Centre
for Disease Prevention and Control (ECDC) project to develop guidance on screening for hepatitis C,
hepatitis B, HIV, tuberculosis, vaccine-preventable diseases and parasitic infections in newly-arrived
migrants to the EU/EEA [37]. The review group followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines for the reporting of this systematic review [38].
The review protocol and methods assembled by a team of methodologists and clinicians with disease
expertise was registered in Prospero (CRD42016045798) and published [39].

Our key research question was:
What are the most effective screening and treatment options for schistosomiasis and

strongyloidiasis in migrant populations arriving from endemic regions in the EU/EEA?
To address this, we developed a logic model, prioritised outcomes important for the patient, and

developed key questions along the evidence pathway (Appendix A). These key questions included:
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(i) What are the best diagnostic tests to detect these infections non-endemic settings?
(ii) How effective are the drugs to treat them and what are the associated adverse events?
(iii) What are the most cost-effective screening and treatment options for schistosomiasis and

strongyloidiasis in migrant populations from endemic regions in the EU/EEA?

2.1. Search Strategy and Selection Criteria

We searched for systematic reviews and meta-analyses in MEDLINE, Embase-ELSEVIER,
the Cumulative Index to Nursing and Allied Health Literature (CINAHL), Epistemonikos, the
Database of Abstracts of Reviews of Effects (DARE) and the Cochrane Database of Systematic Reviews
(CDSR) for evidence on effectiveness. Our search used a combination of the key terms: ‘Immigrant’,
‘Strongyloides’, ‘Schistosomiasis’, ‘endemicity’, ‘prevalence’, ‘screening’, ‘migrant screening’, ‘mass
screening’, ‘early detection’, ‘health impact assessment’ and ‘cost-effectiveness’ (Appendix B).
The primary inclusion populations were migrants and refugees. We considered as main outcomes:
cure, mortality, morbidity, adverse effects, health equity, quality of life and test accuracy measures
(sensitivity and specificity). Also, we searched the National Health System (NHS) Economic Evaluation
Database, the Health Economic Evaluations Database, the Cost Effectiveness Analysis Registry and
Google Scholar for evidence on cost-effectiveness. We also identified any reviews on prevalence of the
two infections. We restricted the search to studies published between 1 January 1993 and 30 May 2016.
We did not apply language restrictions, and where we identified more than one version of a systematic
review, we included the most recent. For the economic evidence, systematic reviews and primary
studies of resource use, costs or cost-effectiveness of screening for schistosomiasis or strongyloidiasis
with or without treatment were identified using specific search terms including (“costs and cost
analysis”; “cost effectiveness analysis”; “costs.tw”; “cost$.mp”; “cost effective$.tw”; “cost-benefit
analys$.mp” “health care costs.mp”) combined with clinical criteria. We reported all the costs in
the local currency of the study setting or country, and in Euros using the Cochrane methods group
purchasing power parity currency conversion calculator for the given year [40]. We also searched
grey literature for published guidelines and reports on screening and prevention programme from
the United States (U.S.) Centers for Disease Control and Prevention, ECDC, Joint United Nations
Programme on HIV/AIDS (UNAIDS) and World Health Organization (WHO).

2.2. Additional Included Studies

Due to the limited evidence obtained from the initial search, we conducted an updated systematic
search of six databases (MEDLINE, Embase-ELSEVIER, CINAHL, CDSR, DARE, Cochrane CENTRAL
and Latin American Literature in Health Sciences—LILACS). We included relevant primary studies on
diagnostic or screening tools for schistosomiasis (January 2010–February 2017) and strongyloidiasis
(January 2012–February 2017). References of included primary studies were searched to identify other
relevant studies.

2.3. Study Selection, Quality Assessment, and Synthesis

We included systematic reviews and evidence-based review guidelines which addressed each key
question. When no systematic review was identified, we used primary studies. Two team members
independently screened the titles and abstracts, followed by full-text assessments for eligibility
of studies on prevalence, screening and treatment effectiveness, and related key questions (Eric
Agbata, Nadia Montero) and of studies on cost-effectiveness (Nick Rowbotham, Rachael Morton).
Disagreements were resolved by consensus or the involvement of a third author (AR). We assessed
the methodological quality of reviews using AMSTAR [41] or Newcastle–Ottawa Scale [42] for
reviews and observational studies respectively. We assessed the methodological quality of included
primary studies on diagnostic effectiveness using the Quality Assessment of Diagnostic Accuracy
Studies (QUADAS II) tool [43]. Synthesis of the studies and assessment of the certainty of the
evidence for systematic reviews and individual studies was performed using GRADE (Grading
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of Recommendations Assessment, Development and Evaluation) methods, including Summary of
Findings tables and Evidence to Decision tables [37]. For cost-effectiveness studies, we extracted
the following data: economic study design (e.g., cost–utility analysis, Markov model), description
of the case base population, the intervention and comparator, the absolute and relative difference in
resource use and cost-effectiveness (e.g., incremental net benefit (INB) or incremental cost-effectiveness
ratio (ICER).

3. Results

The first systematic search yielded, after removal of duplicates, 662 systematic reviews for
which we screened titles and abstracts. Of the 26 systematic reviews selected for full-text screening,
we included 11 systematic reviews which focused on the efficacy of diagnosis and treatment of
schistosomiasis (n = 8) and strongyloidiasis (n = 3) (Figure 1) [19,44–53]. The updated systematic
search for diagnostic testing accuracy studies for schistosomiasis yielded after de-duplication 1961
citations for the screening of titles and abstracts. Of the 30 articles selected for full-text screening,
we included seven primary studies (Figure 2) [54–60]. One more primary research was identified later
and included [61]. Another systematic search performed for diagnostic testing accuracy evidence for
strongyloidiasis yielded 497 records after de-duplication; titles and abstracts were screened, and of
the 24 papers selected for full-text screening, we included three primary studies (Figure 3) [62–64].
For the economic evidence, the search strategy yielded 160 studies after de-duplication. We retrieved
20 studies after title and abstract screening, of which six studies (four decision-analytic models for
economic evaluation and two costing studies) were finally included—four for strongyloidiasis and two
for schistosomiasis (Figure 4) [65–70]. Overall, we included 28 reviews and studies in this systematic
review (Tables 1–3).

Figure 1. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
flow diagram for selection of systematic reviews on diagnostic accuracy and treatment efficacy for
schistosomiasis and strongyloidiasis, (January 1993–May 2016).
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Figure 2. PRISMA flow diagram for selection of primary studies on diagnostic accuracy for
schistosomiasis, January 2010–February 2017.

Figure 3. PRISMA flow diagram for selection of primary studies on diagnostic accuracy on
strongyloidiasis, (January 2012–February 2017).
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Figure 4. PRISMA flow diagram for selection of cost-effectiveness studies for schistosomiasis and
strongyloidiasis, 1993–2016. DARE: Database of Abstracts of Reviews of Effects; NHS EED: National
Health Service Economic Evaluation Database; Tufts CEA: Tufts Medical Centre Cost-Effectiveness
Analysis Registry.
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3.1. Screening: Diagnostic Test Accuracy for Schistosomiasis

We assessed diagnostic and screening tools for Schistosoma spp. in five included systematic
reviews [44–46,50,53] and eight individual studies [54–61]. The best performing tests were included
in the GRADE summary of finding on diagnostic tools for screening schistosomiasis (Table 4 and
Figure 5).

Figure 5. Scatter plot of sensitivity versus specificity values of the Index diagnostic tools for
screening schistosomiasis.

3.1.1. Schistosoma Mansoni

A meta-analysis reported estimated sensitivity and specificity values of 89% (95% CI: 86–92) and
55% (95% CI: 46–55) respectively, for the urinary circulating cathodic antigen (CCA) assay that detects
Sc. mansoni in endemic areas [44]. Another urinary CCA test for Sc. mansoni [53] reported sensitivity
and specificity values of 90% (95% CI: 84–94) and 56% (95% CI: 39–71), respectively compared with
the duplicate Kato–Katz (KK) test (moderate-quality evidence) (Table 4). From the included primary
studies, PCR assay in urine was the best-performing diagnostic test for Sc. mansoni with a sensitivity of
100% (95% CI: 95–100) compared with the CCA test—65% (95% CI: 56–77) and KK test—57% (95%
CI: 46–68) [55] (very low-quality evidence); the specificity of PCR assay in urine was 100% (95% CI:
69–100) (Table 4) [55]. Espírito-Santo et al. reported sensitivity and specificity of 80% (95% CI: 28–99)
and 92.4% (95% CI: 90–94), respectively for quantitative PCR (qPCR) in faeces compared with the KK
test (not included in the GRADE Summary of findings) [56].

In low-endemic settings, the best-performing diagnostic test was the IgM-ELISA assay
with sensitivity and specificity values of, respectively, 82% (95% CI: 64–93) and 82% (95% CI:
79–85)-low-quality evidence (Table 1) [57]. In another study, the ELISA-DRG kit showed the best
accuracy with sensitivity and specificity values of, respectively, 78% (95% CI: 61–90) and 95% (95% CI:
89–98) (Table 4) [54]. In a recent study on the accuracy of different screening tests for schistosomiasis
in African migrants, the immuno chromatographic test (ICT) IgG-IgM showed the best accuracy, with
sensitivity and specificity values of 96% (95% CI: 91–99) and 83% (95% CI: 77–87) (Table 4) [61]. In all
the individual studies, the certainty of evidence was very low to low.

3.1.2. Schistosoma Haematobium

The urine heme dipsticks for the diagnosis of Sc. haematobium showed a mean sensitivity and
specificity of 81% (95% CI: 73–83) and 89% (95% CI: 87–92), respectively, and were more accurate
in high-prevalence than in low-prevalence settings -low-quality evidence (Table 4) [45]. Similarly,
Ochodo et al. reported sensitivity and specificity values of 75% (95% CI: 71–79) and 87% (95% CI:
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84–90)-low-quality evidence (Table 1) [44]. Furthermore, a meta-analysis on the diagnostic efficiency
of questionnaire screening for schistosomiasis reported sensitivity and specificity values of 85% (95%
CI: 84–86) and 94% (95% CI: 94–94) for Sc. haematobium infections (low-quality evidence) (Table 4) [50].

Kinkel et al. evaluated the accuracy of antibody-detection tests for diagnosis of imported
Sc. haematobium [54]. The indirect haemagglutination (IHA) test with a sensitivity of 73% (95% CI:
56–86) and specificity of 99% (95% CI: 94–100) and the ELISA-DRG with a sensitivity of 78% (95% CI:
61–90) and specificity of 95% (95% CI: 89–98) demonstrated the best accuracy (certainty of evidence
low) (Table 4) [54]. In another study, the ICT IgG-IgM test showed the best accuracy with sensitivity of
96% (95% CI: 91–99) and specificity of 83% (95% CI: 77–87) (Table 4) [61].

3.1.3. Schistosoma Japonicum

In a meta-analysis of the accuracy of antibody detection of Sc. japonicum infection in humans,
pooled sensitivities and specificities were 76% (95% CI: 74–77) and 73% (95% CI: 72–74) for the IHA
test and 85% (95% CI: 83–87) and 50% (95% CI: 49–52) for ELISA (Table 4) [46].

The evidence also suggests that accuracy of diagnostic tests for schistosomiasis depends
on pre-test prevalence (Table 5). As prevalence increased (from 2.5% to 30%), the estimated
number of false-positives per 1000 migrants tested decreased with all tests—from 47 to 34
(Sc. haematobium/Sc. mansoni) [54], 58 to 42 (Sc. haematobium) [44], 107 to 77 (Sc. Haematobium) [45] and
166 to 119—(Sc. haematobium/Sc. mansoni) [61] per 1000 for ELISA-DRG, questionnaire screening, urine
heme dipsticks and ICT IgG-IgM, respectively. The estimated false-negative tests were between 0–6 and
0–73 per 1000 at 2.5% and 30% prevalence for all the tests. At 2.5% pre-test prevalence, the proportion
of correctly diagnosed schistosomiasis infections in migrant populations was 100% for the urine PCR
assay, 96% for the ICT IgG-IgM test, 90% for the urine POC CCA, 85% for the questionnaire screening
and 84.9% for Sc. japonicum ELISA (Table 5).

3.2. Screening: Diagnostic Test Accuracy for Strongyloidiasis

We assessed diagnostic and screening tools for St. stercoralis in two included systematic
reviews [19,51] and three individual studies (Tables 1 and 6) [62–64].

477



IJERPH 2019, 16, 11

T
a

b
le

4
.

G
R

A
D

E
su

m
m

ar
y

of
fin

di
ng

s
on

di
ag

no
st

ic
to

ol
s

fo
r

sc
re

en
in

g
sc

hi
st

os
om

ia
si

s,
19

93
–2

01
7.

In
d

e
x

T
e
st

a
t

M
e
d

ia
n

T
e
st

P
re

v
a
le

n
ce

in
S

tu
d

y
*

S
e
n

si
ti

v
it

y
(9

5
%

C
I)

S
p

e
ci

fi
ci

ty
(9

5
%

C
I)

P
o

st
-T

e
st

P
ro

b
a
b

il
it

y
o

f
a

P
o

si
ti

v
e

R
e
su

lt
(9

5
%

C
I)

P
o

st
-T

e
st

P
ro

b
a
b

il
it

y
o

f
a

N
e
g

a
ti

v
e

R
e
su

lt
(9

5
%

C
I)

N
u

m
b

e
r

o
f

S
tu

d
ie

s/
P

a
rt

ic
ip

a
n

ts

C
e
rt

a
in

ty
o

f
E

v
id

e
n

ce
(G

R
A

D
E

)
R

e
fe

re
n

ce
S

ta
n

d
a
rd

PC
R

as
sa

y
(fi

lt
er

ed
ur

in
e)

at
89

%
pr

ev
al

en
ce

—
Sc

.m
an

so
ni

[5
5]

1.
00

(0
.9

5–
1.

00
)

1.
00

(0
.6

9–
1.

00
)

10
0%

(9
6–

10
0)

0%
(3

7–
0)

1/
89

Ve
ry

Lo
w

a,
b,

c
K

K
te

st
—

du
pl

ic
at

e
sm

ea
rs

U
ri

ne
PO

C
C

C
A

te
st

at
36

%
pr

ev
al

en
ce

—
Sc

.m
an

so
ni

[4
4]

0.
89

(0
.8

6–
0.

92
)

0.
55

(0
.4

6–
0.

65
)

53
%

(4
7–

60
)

10
%

(1
5–

7)
15

/6
09

1
Ve

ry
Lo

w
a,

b,
c

St
oo

lm
ic

ro
sc

op
y

U
ri

ne
PO

C
C

C
A

te
st

at
30

%
pr

ev
al

en
ce

—
Sc

.m
an

so
ni

[5
3]

0.
90

(0
.8

4–
0.

94
)

d
0.

56
(0

.3
9–

0.
71

)
d

47
%

(3
7–

58
)

7%
(1

5–
3)

7/
45

84
M

od
er

at
e

a,
b

K
K

te
st

Q
ue

st
io

nn
ai

re
sc

re
en

in
g

30
%

pr
ev

al
en

ce
—

Sc
.h

ae
m

at
ob

iu
m

[5
0]

0.
85

(0
.8

4–
0.

86
)

d
0.

94
(0

.9
4–

0.
94

)
d

86
%

(8
6–

86
)

6%
(7

–6
)

12
/4

1,
41

2
Lo

w
c,

e
U

ri
ne

fil
tr

at
io

n/
m

ic
ro

sc
op

y

EL
IS

A
-D

R
G

(c
om

m
er

ci
al

ki
t)

at
26

%
pr

ev
al

en
ce

—
A

ll
ca

se
s

[5
4]

0.
78

(0
.6

1–
0.

90
)

0.
88

(0
.8

0–
0.

94
)

85
%

(6
5–

95
)

7%
(1

3–
4)

1/
37

Ve
ry

Lo
w

c,
e,

f
St

oo
l/

ur
in

e
m

ic
ro

sc
op

y

U
ri

ne
he

m
e

di
ps

ti
ck

at
27

%
pr

ev
al

en
ce

—
Sc

.h
ae

m
at

ob
iu

m
[4

5]
0.

81
(0

.7
3–

0.
83

)
d

0.
89

(0
.8

7–
0.

92
)

d
73

%
(6

7–
79

)
7%

(1
0–

6)
98

/1
26

,1
19

Lo
w

a,
f,g

U
ri

ne
m

ic
ro

sc
op

y

EL
IS

A
at

24
%

pr
ev

al
en

ce
—

Sc
.

ja
po

ni
cu

m
[4

6]
0.

85
(0

.8
3–

0.
87

)
0.

50
(0

.4
9–

0.
52

)
35

%
(3

4–
36

)
9%

(1
0–

7)
10

/9
01

4
Lo

w
a,

f,g
K

K
an

d
M

ir
ac

id
iu

m
ha

tc
hi

ng
te

st

IH
A

at
12

%
pr

ev
al

en
ce

—
Sc

.
ja

po
ni

cu
m

[4
6]

0.
76

(0
.7

2–
0.

74
)

d
0.

73
(0

.7
2–

0.
74

)
d

28
%

(2
6–

28
)

4%
(5

–5
)

15
/2

3,
41

1
Lo

w
a,

b
K

K
an

d
M

ir
ac

id
iu

m
ha

tc
hi

ng
te

st

IC
T

Ig
G

-I
gM

te
st

at
17

%
pr

ev
al

en
ce

Sc
.m

an
so

ni
an

d
Sc

.h
ae

m
at

ob
iu

m
[6

1]
0.

96
(0

.9
1–

0.
99

)
0.

83
(0

.7
7–

0.
87

)
13

%
(9

–1
6)

0%
(0

–0
)

1/
37

3
Lo

w
b,

c
St

oo
l/

ur
in

e
m

ic
ro

sc
op

y/
co

m
po

si
te

st
an

da
rd

.

Po
pu

la
ti

on
:p

at
ie

nt
s

w
it

h
sc

hi
st

os
om

ia
si

s
or

st
or

ed
se

ra
;S

et
ti

ng
s:

hi
gh

-/
lo

w
-e

nd
em

ic
se

tt
in

gs
;T

ar
ge

tc
on

di
ti

on
:S

ch
is

to
so

m
a

sp
p.

In
fe

ct
io

ns
.G

R
A

D
E:

G
ra

di
ng

of
R

ec
om

m
en

da
ti

on
s,

A
ss

es
sm

en
t,

D
ev

el
op

m
en

ta
nd

E
va

lu
at

io
n.

Te
st

s—
C

C
A

:c
ir

cu
la

ti
ng

ca
th

od
ic

an
ti

ge
n;

C
I:

co
nfi

d
en

ce
in

te
rv

al
;D

R
G

:D
R

G
In

st
ru

m
en

ts
,M

ar
bu

rg
,G

er
m

an
y;

E
L

IS
A

:e
nz

ym
e-

lin
ke

d
im

m
u

no
so

rb
en

ta
ss

ay
;I

H
A

:i
nd

ir
ec

th
ae

m
ag

gl
u

ti
na

ti
on

;K
K

:K
at

o–
K

at
z;

P
O

C
:p

oi
nt

-o
f-

ca
re

.*
P

os
t-

te
st

p
ro

ba
bi

lit
y

of
te

st
w

as
ca

lc
u

la
te

d
at

m
ed

ia
n

te
st

p
re

va
le

nc
e

ob
ta

in
ed

fr
om

in
di

vi
du

al
st

ud
ie

s.
a

H
et

er
og

en
ei

ty
ac

ro
ss

si
m

ila
r

st
ud

ie
s

be
ca

us
e

of
se

ve
ra

lf
ac

to
rs

;d
ow

ng
ra

de
d

be
ca

us
e

of
se

ri
ou

s
in

co
ns

is
te

nc
y.

b
U

se
of

in
te

rm
ed

ia
te

or
su

rr
og

at
e

ou
tc

om
es

ra
th

er
th

an
he

al
th

ou
tc

om
es

,h
en

ce
a

so
ur

ce
of

se
ri

ou
s

in
di

re
ct

ne
ss

.
c

Si
ng

le
st

ud
y

de
si

gn
,n

ot
a

ra
nd

om
is

ed
co

nt
ro

lt
ri

al
.

d
Se

ns
it

iv
it

y
an

d
sp

ec
ifi

ci
ty

va
lu

es
ob

ta
in

ed
fr

om
m

ul
ti

pl
e-

fie
ld

st
ud

y.
e

U
se

of
in

di
re

ct
co

m
pa

ri
so

ns
;s

am
pl

e
po

pu
la

ti
on

no
tm

ig
ra

nt
s,

an
ot

he
r

so
ur

ce
of

in
di

re
ct

ne
ss

.
f

Ve
ry

lo
w

-q
ua

lit
y

of
ev

id
en

ce
(d

ow
ng

ra
de

d
by

1)
be

ca
us

e
of

se
ri

ou
s

in
di

re
ct

ne
ss

.
g

St
ud

ie
s

w
er

e
in

su
ffi

ci
en

tt
o

pr
ov

id
e

su
m

m
ar

y
es

ti
m

at
es

fo
r

C
A

A
te

st
s.

478



IJERPH 2019, 16, 11

T
a

b
le

5
.

A
cc

ur
ac

y
of

di
ag

no
st

ic
to

ol
s

fo
r

sc
hi

st
os

om
ia

si
s

at
di

ff
er

en
tp

re
-t

es
tp

re
va

le
nc

e
le

ve
ls

,J
an

ua
ry

20
10

–F
eb

ru
ar

y
20

17
.

In
d

e
x

T
e
st

T
ru

e
P

o
si

ti
v

e
s

P
re

-T
e
st

P
ro

b
a
b

il
it

y
*

F
a
ls

e
P

o
si

ti
v

e
s

P
re

-T
e
st

P
ro

b
a
b

il
it

y
*

T
ru

e
N

e
g

a
ti

v
e

P
re

-T
e
st

P
ro

b
a
b

il
it

y
*

F
a
ls

e
N

e
g

a
ti

v
e

P
re

-T
e
st

P
ro

b
a
b

il
it

y
%

In
fe

ct
e
d

C
o

rr
e
ct

ly
D

ia
g

n
o

se
d

T
e
st

%
P

re
v

a
le

n
ce

a
2
.5

%
1
0
%

3
0
%

2
.5

%
1
0
%

3
0
%

2
.5

%
1
0
%

3
0
%

2
.5

%
1
0
%

3
0
%

PC
R

as
sa

y
(fi

lt
er

ed
ur

in
e)

—
Sc

.m
an

so
ni

[5
5]

25
10

0
30

0
0

0
0

97
5

90
0

70
0

0
0

0
10

0%
IC

T
Ig

G
-I

gM
te

st
—

Sc
.h

ae
m

at
ob

iu
m

/S
c.

m
an

so
ni

[6
1]

24
96

28
8

16
6

15
3

11
9

80
9

74
7

58
1

1
4

12
96

%
U

ri
ne

PO
C

C
C

A
te

st
—

Sc
.m

an
so

ni
[5

3]
23

90
27

0
42

9
39

6
30

8
54

6
50

4
39

2
2

10
30

90
%

Q
ue

st
io

nn
ai

re
sc

re
en

in
g—

Sc
.h

ae
m

at
ob

iu
m

[5
0]

21
85

25
5

58
54

42
91

7
84

6
65

8
4

15
45

85
%

EL
IS

A
-D

R
G

(c
om

m
er

ci
al

ki
t)

—
Sc

.
ha

em
at

ob
ui

m
/S

c.
m

an
so

ni
[5

4]
20

78
23

5
47

43
34

92
8

85
7

66
6

5
22

65
78

.3
%

U
ri

ne
he

m
e

di
ps

ti
ck

—
Sc

.h
ae

m
at

ob
iu

m
in

fe
ct

io
ns

[4
5]

20
81

24
3

10
7

99
77

86
8

80
1

62
3

5
19

57
81

.0
%

EL
IS

A
—

Sc
.j

ap
on

ic
um

[4
6]

21
85

25
5

48
4

44
6

34
7

49
1

45
4

35
3

4
15

45
84

.9
%

IH
A

—
Sc

.j
ap

on
ic

um
[4

6]
19

76
22

7
26

3
24

3
18

9
71

2
65

7
51

1
6

24
73

75
.6

%

a
D

if
fe

re
nt

p
re

-t
es

tp
re

va
le

nc
e

or
p

ro
ba

bi
lit

y
of

ha
vi

ng
sc

hi
st

os
om

ia
si

s
in

an
at

-r
is

k
p

op
u

la
ti

on
.

*
D

at
a

re
p

or
te

d
as

ef
fe

ct
p

er
10

00
m

ig
ra

nt
s

te
st

ed
.

Te
st

s:
D

R
G

:D
R

G
In

st
ru

m
en

ts
,

M
ar

bu
rg

,G
er

m
an

y;
EL

IS
A

:e
nz

ym
e-

lin
ke

d
im

m
un

os
or

be
nt

as
sa

y;
IC

T:
Im

m
un

o
ch

ro
m

at
og

ra
ph

ic
te

st
;I

H
A

:I
nd

ir
ec

th
ae

m
ag

gl
ut

in
at

io
n;

PC
R

:P
ol

ym
er

as
e

ch
ai

n
re

ac
ti

on
as

sa
y;

PO
C

:
Po

in
to

fc
ar

e.

T
a

b
le

6
.

G
R

A
D

E
su

m
m

ar
y

of
fin

di
ng

s
on

di
ag

no
st

ic
to

ol
s

fo
r

sc
re

en
in

g
st

ro
ng

yl
oi

di
as

is
,J

an
ua

ry
19

93
–F

eb
ru

ar
y

20
17

.

In
d

e
x

T
e
st

—
a
t

1
0
%

P
re

v
a
le

n
ce

*
S

e
n

si
ti

v
it

y
(9

5
%

C
I)

S
p

e
ci

fi
ci

ty
(9

5
%

C
I)

P
o

st
-T

e
st

P
ro

b
a
b

il
it

y
o

f
a

P
o

si
ti

v
e

R
e
su

lt
(9

5
%

C
I)

P
o

st
-T

e
st

P
ro

b
a
b

il
it

y
o

f
a

N
e
g

a
ti

v
e

R
e
su

lt
(9

5
%

C
I)

N
u

m
b

e
r

o
f

S
tu

d
ie

s/
P

a
rt

ic
ip

a
n

ts

C
e
rt

a
in

ty
o

f
E

v
id

e
n

ce
(G

R
A

D
E

)
R

e
fe

re
n

ce
S

ta
n

d
a
rd

Ba
er

m
an

n
m

et
ho

d
[5

1]
0.

72
(0

.6
7–

0.
76

)a
1.

00
(1

.0
0–

1.
00

)a
10

0%
(1

00
–1

00
)

3%
(4

–3
)

9/
24

59
M

od
er

at
e

b,
c

C
om

bi
na

ti
on

of
di

ag
no

st
ic

te
st

s
A

ga
r

pl
at

e—
10

%
pr

ev
al

en
ce

[5
1]

0.
89

(0
.8

6–
0.

92
)a

1.
00

(1
.0

0–
1.

00
)a

10
0%

(1
00

–1
00

)
1%

(2
–1

)
10

/3
56

3
M

od
er

at
e

b,
c

C
om

bi
na

ti
on

of
di

ag
no

st
ic

te
st

s
N

IE
LI

PS
[6

2]
d

0.
85

(0
.7

9–
0.

92
)

0.
95

(0
.9

3–
0.

98
)

65
%

(5
6–

84
)

2%
(2

–1
)

1/
39

9
Lo

w
e,

f,g
St

oo
lm

ic
ro

sc
op

y
or

cu
lt

ur
e

IV
D

EL
IS

A
—

co
m

m
er

ci
al

te
st

[6
2]

0.
92

(0
.8

7–
0.

97
)

0.
97

(0
.9

6–
0.

99
)

77
%

(7
1–

92
)

1%
(1

–0
)

1/
39

9
Lo

w
e,

f,h
St

oo
lm

ic
ro

sc
op

y
IF

A
T

[6
2]

0.
94

(0
.9

0–
0.

98
)

0.
87

(0
.8

3–
0.

91
)

45
%

(3
7–

55
)

1%
(1

–0
)

1/
39

9
Lo

w
e,

f,h
St

oo
lm

ic
ro

sc
op

y
an

d
cu

lt
ur

e
Bo

rd
ie

r-
EL

IS
A

—
co

m
m

er
ci

al
ki

t[
62

]
0.

91
(0

.8
6–

0.
96

)
0.

94
(0

.9
1–

0.
96

)
63

%
(5

2–
77

)
1%

(2
–0

)
1/

19
3

Lo
w

e,
f,h

K
at

o–
K

at
z,

Fl
ot

ac
,a

nd
Ba

er
m

an
n

m
et

ho
d

SS
-N

IE
-1

EL
IS

A
[6

3]
0.

95
(0

.9
2–

0.
97

)
0.

93
(0

.9
0–

0.
96

)
60

%
(7

1–
73

%
)

1%
(1

–0
)

1/
58

3
Lo

w
f,g

,i
St

oo
lm

ic
ro

sc
op

y
an

d
cu

lt
ur

e

N
ot

es
:

P
op

u
la

ti
on

:
p

at
ie

nt
s

w
it

h
st

ro
ng

yl
oi

d
ia

si
s

or
se

ra
in

fe
ct

ed
w

it
h

St
.

st
er

co
ra

lis
;S

et
ti

ng
s:

lo
w

-/
hi

gh
-e

nd
em

ic
ar

ea
s;

Ta
rg

et
co

nd
it

io
n:

st
ro

ng
yl

oi
d

ia
si

s
(t

es
t

p
re

va
le

nc
e

10
%

).
C

os
te

ff
ec

ti
ve

ne
ss

:s
er

ol
og

ic
al

te
st

in
g

m
ay

be
co

st
-e

ff
ec

ti
ve

re
la

ti
ve

to
st

oo
la

nd
eo

si
no

ph
il

te
st

in
g

fo
r

bo
th

st
ro

ng
yl

oi
d

ia
si

s
an

d
sc

hi
st

os
om

ia
si

s,
be

ca
us

e
of

su
pe

ri
or

te
st

pe
rf

or
m

an
ce

ch
ar

ac
te

ri
st

ic
s.

Te
st

s:
E

L
IS

A
:e

nz
ym

e-
lin

ke
d

im
m

u
no

so
rb

en
ta

ss
ay

;G
R

A
D

E
:G

ra
d

in
g

of
R

ec
om

m
en

d
at

io
ns

,A
ss

es
sm

en
t,

D
ev

el
op

m
en

ta
nd

E
va

lu
at

io
n;

IF
A

T:
in

d
ir

ec
tfl

u
or

es
ce

nt
an

tib
od

y
te

ch
ni

qu
e;

IV
D

:I
nv

itr
o

di
ag

no
st

ic
te

st
;L

IP
S:

lu
ci

fe
ra

se
im

m
un

op
re

ci
pi

ta
tio

n
sy

st
em

;N
IE

:a
31

-k
D

a
re

co
m

bi
na

nt
an

tig
en

fr
om

St
.s

te
rc

or
al

is
.*

Po
st

-t
es

tp
ro

ba
bi

lit
y

of
te

st
w

as
ca

lc
ul

at
ed

at
10

%
pr

ev
al

en
ce

fo
r

al
lt

he
te

st
s.

a
Se

ns
it

iv
it

y
an

d
sp

ec
ifi

ci
ty

va
lu

es
ob

ta
in

ed
fr

om
a

m
ul

ti
pl

e-
fie

ld
st

ud
y.

b
Ev

id
en

ce
w

as
do

w
ng

ra
de

d
be

ca
us

e
of

se
ri

ou
s

in
co

ns
is

te
nc

ie
s

an
d

he
te

ro
ge

ne
it

y.
c

H
et

er
og

en
ei

ty
be

tw
ee

n
st

ud
ie

s;
us

e
of

in
te

rm
ed

ia
te

or
su

rr
og

at
e

ou
tc

om
es

ra
th

er
th

an
he

al
th

ou
tc

om
es

.
d

Te
st

re
su

lt
w

it
h

a
pr

im
ar

y
st

an
da

rd
.

e
A

bs
en

ce
of

a
re

lia
bl

e
go

ld
st

an
da

rd
fo

r
di

ag
no

si
s

of
S.

st
er

co
ra

lis
in

fe
ct

io
n.

Th
e

re
vi

ew
di

d
no

td
es

cr
ib

e
th

e
sp

ec
ifi

c
go

ld
st

an
da

rd
us

ed
in

th
e

in
cl

ud
ed

st
ud

ie
s

fo
r

ea
ch

te
st

.
f

Si
ng

le
st

ud
y

de
si

gn
.

g
Sa

m
pl

es
w

er
e

cl
as

si
fie

d
ac

co
rd

in
g

to
a

co
m

po
si

te
re

fe
re

nc
e

st
an

da
rd

,a
pr

oc
ed

ur
e

su
gg

es
te

d
fo

r
ev

al
ua

ti
on

of
di

ag
no

st
ic

te
st

s
w

he
n

th
er

e
is

no
go

ld
st

an
da

rd
.

h
U

se
of

in
te

rm
ed

ia
te

or
su

rr
og

at
e

ou
tc

om
es

ra
th

er
th

an
he

al
th

ou
tc

om
es

.
i

Th
e

in
te

r-
as

sa
y

co
ef

fic
ie

nt
of

va
ri

at
io

n
w

as
de

te
rm

in
ed

to
be

22
%

fo
r

th
e

lo
w

-p
os

it
iv

e
co

nt
ro

ls
er

um
an

d
10

%
fo

r
th

e
m

ed
iu

m
-p

os
it

iv
e

co
nt

ro
ls

er
um

.

479



IJERPH 2019, 16, 11

The best conventional diagnostic tools for St. stercoralis have been agar plate culture with a
sensitivity and specificity of 89% (95% CI: 86–92) and 100% (95% CI: 100–100) respectively, and the
Baermann method with a sensitivity and specificity of 72% (95% CI: 67–76) and 100% (95% CI: 100–100)
respectively (moderate certainty of evidence) [51]. Knopps et al. reported a much lower sensitivity
value of 31% (95% CI: 19.1–44.8) for PCR in stools compared with a combination of stool-based methods
as the gold standard; specificity was 100% (95% CI: 100–100) [64].

Serological antibody detection methods have demonstrated greater sensitivity compared with
classical parasitological techniques [19]. Bisoffi et al. reported the accuracy of five serological tests
for detection of strongyloidiasis [62]. The sensitivity and specificity values were: 85% (95% CI:
79–92) and 100% (95% CI: 100–100) for the luciferase-immunoprecipitation system (LIPS) using 31-kD
recombinants antigen from St. stercoralis (NIE); 75% (95% CI: 66–83) and 95% (95% CI: 91–99) for the
NIE-ELISA (using the same antigen); 91% (95% CI: 86–96) and 99% (95% CI: 97–100) for the IVD-ELISA;
90% (95% CI: 84–95) and 98% (95% CI: 96–100) for the Bordier-ELISA; and 94% (95% CI: 90–98) and 92%
(95% CI: 87–97) for the indirect fluorescent antibody technique (IFAT) (low certainty of evidence) [62]
(Figure 6). Rascoe et al. reported comparable values for two new recombinant antigens in antibody
detection assays: SS-NIE-1 ELISA with sensitivity of 95% (95% CI: 92–97) and specificity of 93% (95%
CI: 90–96), and Ss-NIE-1 Luminex with sensitivity of 93% (95% CI: 86–96) and specificity of 95%
(95% CI: 93–97) (Table 6) [63].

Figure 6. Scatter plot of sensitivity versus specificity values of the Index diagnostic tools for
screening strongyloidiasis.

As with schistosomiasis, estimates of false-positive tests per 1000 tested decreased with increasing
pre-test prevalence, from 29 to 21, 58 to 42 and 68 to 49 for IVD-ELISA, Bordier-ELISA and SS-NIE-1
ELISA assays, respectively [62,63]. The estimated number of false-positive tests for the Baermann and
Agar plate methods was 0 at all pre-test prevalence levels. Lower numbers of false-negatives were
estimated for all the serological tests, for example, 1 and 15, and 2 and 24, per 1000 tests for SS-NIE-1
and IVD-ELISA at 2.5% and 30% prevalence levels compared with 3 and 33, and 7 and 84, per 1000
for the Agar plate and Baermann methods. At 2.5% pre-test prevalence, the proportion of correctly
diagnosed Strongyloides infections in migrant populations was 95% for the SS-NIE-1 ELISA, 93.8% for
IFAT, 92% for IVD-ELISA and 90.7% for Bordier-ELISA, compared with 72% and 89% for the Baermann
and Agar plate methods (Table 7).

3.3. Treatment Efficacy: Schistosomiasis and Strongyloidiasis

We evaluated four included systematic reviews on treatment of schistosomiasis and
strongyloidiasis (Tables 8 and 9) [47–49,52]. In a Cochrane review, the efficacy of praziquantel (single
40 mg/kg dose) showed much lower parasitological failure in urine (<53%) at 1 to 2 months (RR = 0.42;
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95% CI: 0.29–0.58) compared with placebo [48]. The proportion of people cured with praziquantel
varied substantially between trials, from 22.5% to 83.3%, but was higher than 60% in five of the seven
trials [48]. Similarly, in another Cochrane review, parasitological cure rate for Sc. mansoni infection at
one month with praziquantel (single 40 mg/kg dose) varied substantially across studies, ranging from
52% to 92% in Brazil in 2006 and 2007, for example parasitological cure 66% more in intervention group
compared with placebo (RR 3.13; 95% CI: 1.03–9.53) (Table 8) [47]. Pérez del Villar et al. compared the
efficacy of praziquantel and artemisinin derivatives and reported that artesunate showed significantly
lower cure rates than praziquantel 30% vs. 61% (RR 0.49 (0.28–0.75)) [49]. Artemeter monotherapy
(6mg/kg single dose) reduced Sc. Japonicum infection rates in patients (RR = 0.25; 95% CI: 0.16–0.40).
However, a combination of artemisinin derivatives plus praziquantel showed higher cure rates than
praziquantel monotherapy (RR = 1.25; 95% CI: 1.09–1.37) in areas with intense transmission (moderate
certainty of evidence) (Table 8) [49]. No significant adverse events were reported.
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Only one systematic review was included which addressed the efficacy of ivermectin
vs. albendazole or thiabendazole for treating chronic strongyloidiasis infection (Table 9) [52].
Parasitological cure determined with both serological and conventional techniques was higher with
ivermectin (single-/double-dose) treatment than with albendazole 84% vs. 48% (RR = 1.79; 95% CI:
1.55–2.08) (moderate-quality evidence) [52]. When ivermectin was compared with thiabendazole,
there was no distinction in parasitological cure, i.e., 74% vs. 68% (RR = 1.07; 95% CI: 0.96–1.2),
but adverse events were less frequent with ivermectin (RR = 0.31; 95% CI: 0.20–0.50) than with
thiabendazole [52] (moderate certainty of evidence). No serious adverse events or deaths were
reported with either ivermectin or thiabendazole.

3.4. Resource use, Costs and Cost-Effectiveness

3.4.1. Strongyloidiasis

Three economic studies of moderate quality support a strategy of presumptive treatment for
strongyloidiasis in migrants from high-risk backgrounds [66–68]. One study showed potential cost
savings of universal treatment with albendazole compared with i) no intervention (watchful waiting);
and compared with ii) universal stool-based screening; in migrant populations in the U.S. [66].
Sensitivity analyses indicated a best-case scenario of large savings from presumptive treatment,
and a worst-case scenario in which treatment was still cost effective at the $30,000/QALY threshold
(1997 U.S. dollars).

The second study on presumptive treatment for strongyloidiasis in migrants living in the U.S.
in California and New York compared: i) presumptive treatment with albendazole for 3 or 5 days;
ii) presumptive treatment with one dose of ivermectin; iii) treatment in those with documented
eosinophilia; and iv) no intervention [67]. It indicated that presumptive treatment with ivermectin was
cost-effective at a threshold of less than USD 10,000 (EUR 9667) per QALY across a range of prevalence
values in migrants living in the U.S. [67]. This study did not include antibody detection among the
diagnostic tools. At a prevalence higher than 10%, treatment with ivermectin cost less than USD 2000
(EUR 1983) per QALY. These results were robust across a wide range of sensitivity analyses [67].

The third more recent study on presumptive treatment for hookworm and strongyloidiasis in
U.S.-bound Asian populations indicated that treatment in the destination country with albendazole and
ivermectin was likely to be cost-effective relative to no screening or screening and treatment strategies
in the country of origin among refugees from high-prevalence countries [68]. For strongyloidiasis,
overseas treatment cost less than USD 40,000 (EUR 31,092) per QALY gained at prevalence greater
than 1% and fell to less than USD 18,000 (EUR 13,991) per QALY gained at prevalence greater than 3%.

3.4.2. Schistosomiasis

There were no cost-effectiveness studies of screening and presumptive treatment in migrants
at risk of schistosomiasis. In non-migrant populations, a recent costing study compared the costs of
single and double KK tests with a urine dipstick test [69] for Sc. haematobium diagnosis in areas of high
endemicity. The results of this preliminary costing study indicated similar costs of around USD 6–7
(EUR 5–6) per test for single KK stool and urine tests; however, the quality of evidence for resource
use was low. A cost-effectiveness study by King et al. compared single-dose (40 mg/kg body weight)
and double-dose (40 mg/kg doses separated by 2–8 weeks) presumptive treatment with praziquantel
for schistosomiasis in high-prevalence (>40%) settings in Africa [65]. Double-dose praziquantel was
found deemed to be highly cost-effective (ICER of less than USD 500 (EUR 471)/QALY) compared
with single-dose treatment.

4. Discussion

The rationale for screening for strongyloidiasis and schistosomiasis in the EU/EEA and not other
parasitic infections is based on the estimated prevalence of these parasitic infections among migrants
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from endemic countries; potential prevention of fatal complications through early case detection
and treatment, and secondary transmission in asymptomatic patients based on a highly sensitive
test and very effective and safe treatment [11,35,36,71]. Therefore, the implementation of a screening
programme would allow early detection of the infection in individuals at risk, before they develop a
severe condition which may justify the screening itself.

Although quality data on the prevalence of schistosomiasis and strongyloidiasis among migrant
populations in the EU/EEA is limited, available data from endemic regions shows that prevalence of
schistosomiasis is between 20% and 40% and prevalence of strongyloidiasis is between 10% and
40% [3–5]. However, there is a rationale for public health surveillance for schistosomiasis and
strongyloidiasis to inform proper surveillance of mobile population from the regions [30]

Overall, systematic reviews showed that antibody-detecting serological tests are the most effective
screening tests for detection of schistosomiasis and strongyloidiasis in low-endemicity settings,
because they have higher sensitivity than conventional parasitological methods [19,44,45,50,53].
Newer serological tests were shown to be more effective than conventional techniques such as agar
plate culture and the Baermann method for strongyloidiasis and KK for Sc. mansoni. These conventional
techniques, as well as PCR, failed to detect infections of very low intensity [64] although they were
more specific than serological techniques [51,54]. They are also labor-intensive and require skilled
personnel and are therefore not recommended as the first option for screening [19]. In contrast,
serological testing is easier to perform in health facilities than collecting and testing faecal samples and
can also be combined with other infectious disease screening tests.

One limitation of antibody-detecting serological tests, particularly with schistosomiasis, is that
they cannot differentiate current from past infections; however, with strongyloidiasis, antibody titres
decline after treatment over time in most patients [62,72]. In addition, in immuno-compromised
patients, the sensitivity of serological tests may be reduced, and other additional screening methods
may be needed if serology is negative. In this regard, the utility of PCR assay as an alternative screening
method in immunosuppressed patients deserves further investigation.

Specifically, for Schistosoma spp. infections, available evidence shows that the IgM-ELISA [57],
IHA [46] and ICT IgG-IgM [61] tests were the most effective screening tests in low-endemicity countries.
In some low endemicity settings, two serological tests are performed, and a case is considered to be
positive if either test is positive; in others, a combination of ELISA testing and KK faecal examinations
is used to improve the accuracy of detection. However, Beltrame et al. advocate the use of the ICT
IgG-IgM test as a single screening test (negative predictive value >97%) [61].

For strongyloidiasis, available evidence (of very low to low quality) shows that antibody-detecting
blood tests using a variety of antigen preparations have a better detection rate than conventional
parasitological methods, with IVD-ELISA, Bordier-ELISA and NIE LIPS being the most accurate
tests [62]. Limitations of these serological tests include the large number of infective larvae required,
cross–reactions with other nematode infections and lower sensitivity in immuno-compromised
patients [19,62]. New tests based on the recombinant antigen Ss-NIE-1, although slightly less
sensitive, but currently considerably more expensive than other serological techniques, show excellent
specificity [62,63] and, although not widely available, they may be useful when designing rapid
tests [63].

For treatment of schistosomiasis, single-dose praziquantel is the drug of choice. Evidence from
systematic reviews shows that treatment with praziquantel significantly increased parasitological cure
and, achieved marked reductions in microhaematuria compared with placebo; praziquantel also has a
very good safety profile [47,48]. For treatment of strongyloidiasis, there is evidence (of low to moderate
quality) that ivermectin is more effective than albendazole [52] and evidence (of moderate quality) that
ivermectin is as effective as thiabendazole, but much better tolerated; no difference in the efficacy of
ivermectin was observed between endemic and non-endemic populations [52]. However, there are
no studies on the potential harms of large-scale administration of ivermectin (although widespread
experience with filariasis control is reassuring).
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Implementing presumptive treatment either with ivermectin or praziquantel requires additional
complex screening strategies to identify individuals with loiasis or neurocysticercosis for whom these
drugs might be inappropriate [70,71] and recently published recommendations specify that immigrants
arriving from endemic areas should undergo a thorough clinical screening before being given either
praziquantel or albendazole [73]. In addition, ivermectin is not readily available in most endemic and
non-endemic countries and has limited approval by regulatory authorities in the EU/EEA.

We found no studies evaluating the cost-effectiveness of schistosomiasis screening and treatment
interventions in migrant populations. For schistosomiasis, no studies were available on the cost
of screening tests based on antibody detection in the non-endemic setting. In endemic settings,
double-dose praziquantel was deemed to be highly cost-effective compared with a single dose and
was considered robust to plausible changes in parameter estimates [65]. Further economic studies are
required to provide better data on the cost-effectiveness of a test-and-treat strategy for schistosomiasis
in non-endemic countries. For strongyloidiasis, three studies indicated that presumptive treatment
with albendazole or ivermectin was cost-saving or cost-effective, in migrants to the U.S. or in endemic
settings [66–68]. The limitations of these studies may decrease the relevance of the results for migrant
populations in the EU/EEA. Most of the economic studies identified were limited to Asian populations
and not based on screening with antibody testing in a non-endemic setting. However, where the
prevalence of schistosomiasis and strongyloidiasis is greater than 1% and the price of presumptive
treatment is similar to that used in the economic evaluations identified in this review, presumptive
treatment with ivermectin or albendazole is likely to be cost-effective for migrants to the EU/EEA.

The strengths of our study include the use of the GRADE methodology to evaluate the quality and
strength of the evidence and effect size in the included studies. The primary outcomes—parasitological
cure or failure for efficacy of treatment and accuracy for screening—were objective measures.
The individual studies in the included systematic reviews originated from different regions and
countries with moderate to high endemicity for both parasites, increasing the generalizability of
the results.

We did not identify any systematic reviews or RCTs on screening for schistosomiasis and
strongyloidiasis in newly arrived migrants to EU/EEA. RCTs on preventive screening are rare,
and so we used a logic model approach, as recommended at US Task Force on Preventive Health
Care, and present data on population prevalence, diagnostic accuracy, treatment effectiveness and
cost-effectiveness [70,74]. Other limitations include the lack of accurate data on the prevalence of
schistosomiasis and strongyloidiasis among migrants from endemic countries entering the EU/EEA
and the lack of data on the cost-effectiveness of screening and treating migrants for these parasitic
infections. Further studies evaluating the effectiveness and cost-effectiveness of screening intervention
in migrant populations are warranted.

The results of this systematic review indicate that although the certainty of desirable over
undesirable effects of screening mobile and high-risk migrant populations from endemic areas is
low to moderate, there is a rationale for screening, particularly in immunosuppressed patients
since there is a high value placed on uncertain but potentially life-preserving benefits as suggested
elsewhere [75]. Both schistosomiasis and strongyloidiasis can become chronic and cause severe
long-term complications if untreated and the health benefits of intervention therefore outweigh
its potential harms. Effective diagnostic tests are available and treatments for both infections are
efficacious, well tolerated and safe with few exceptions [48,52,54,62].

Presumptive single-dose therapy of strongyloidiasis with ivermectin for all migrants is likely to
be cost-effective; however, the feasibility of this measure has not been demonstrated in clinical studies
in non-endemic settings. Importantly, implementing presumptive treatment either with ivermectin for
strongyloidiasis or praziquantel for schistosomiasis requires additional screening strategies to identify
individuals for whom these drugs might be harmful.

The evidence suggest screening should target people arriving from endemic areas, but national
screening strategies will need to be tailored to the specific context of individual EU/EEA countries
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and, in particular, the countries of origin of migrants to those countries. Although, there are no
studies on the extent to which multiple screening tests for infectious diseases in migrants can improve
cost-effectiveness, integrating innovative public health screening strategies for schistosomiasis and
strongyloidiasis with other infectious diseases will improve surveillance data as well as reduce costs.

However, the optimal approach to delivery of screening will need to consider a global perspective,
as well as depend on the health system context in individual EU/EEA countries. In this regard,
addressing lack of access to healthcare for migrants, heterogeneity of screening strategies applicable
in member states, and improving health professionals’ knowledge and training of migrant related
infectious diseases should improve the responsiveness of the public health care system with regards to
coverage and uptake of screening at the level of primary health care.

Finally, although we consider that sufficient evidence exists to justify screening for strongyloidiasis
and schistosomiasis immigrants coming to the EU/EEA from endemic areas, further assessment of
the benefits and risks of screening and treatment is needed. More specifically, additional economic
analysis is required, in particular to evaluate the costs of a test and treat strategy and to compare the
cost-effectiveness of screening and of presumptive treatment.

5. Conclusions

This systematic review provides a compendium of indirect evidence that support the screening
for strongyloidiasis and schistosomiasis in migrants coming from endemic areas to the EU/EEA,
and particularly in immunosuppressed or at-risk-of immunosuppression patients.

Screening for strongyloidiasis and schistosomiasis should be considered based on serological
testing in the absence of immunosuppression. Ivermectin and praziquantel have demonstrated
a high efficacy, an excellent safety profile, and a potentially easy schedule for the treatment of
strongyloidiasis and schistosomiasis. Economic modelling suggests presumptive single-dose treatment
of strongyloidiasis with ivermectin for all migrants is likely cost-effective, but the feasibility of this
strategy has yet to be demonstrated in clinical studies in non-endemic settings.
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Appendix A. Logic Model—Analytic Framework for Screening and Treatment for
Schistosomiasis and Strongyloidiasis in Migrants

Figure A1. Analytic framework for screening and treatment of schistosomiasis in migrants.

Figure A2. Analytic framework for screening and treatment of strongyloidiasis in migrants.

Appendix B. List of Sites and Literature Search Strategy

1. Literature search strategy for systematic review

The used search strategies for the identification of systematic reviews are listed here.
A. Database: Ovid MEDLINE(R) 1946 to Present with Daily Update

Search Date: 15 April 2016
——————————————————————————–

1. exp Schistosoma/ (15595)
2. bilharzia$.tw. (2431)
3. exp Schistosomiasis/ (21432)
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4. schistosom$.tw. (25367)
5. katayama fever$.tw. (30)
6. or/1–5 (30014)
7. Strongyloides/ (985)
8. Strongyloides stercoralis/ (1044)
9. Strongyloidiasis/ (3301)
10. strongyloid$.tw. (3988)
11. or/7–10 (4959)
12. 6 or 11 (34621)
13. exp Mass Screening/ (107821)
14. (screened or screening?) tw. (417896)
15. Early Diagnosis/ (19041)
16. (detected or detection? or diagnos$ or discover$ or indentif$) tw. (2972048)
17. exp Population Surveillance/ (56090)
18. (disease? adj2 surveillance) tw. (4053)
19. Contact Tracing/ (3521)
20. contact tracing tw. (1152)
21. or/13–20 (3301561)
22. meta analysis mp, pt. (91365)
23. review pt. (2035657)
24. search$ tw. (253765)
25. or/22–24 (2222329)
26. animals/ not (humans/ and animals/) (4194238)
27. 25 not 26 (2065589)
28. 12 and 21 and 27 (711)
29. 28 and (2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$ or 2016$) ed. (222)
30. remove duplicates from 29 (218)

***************************
B. Database: Embase <1980 to 2016 April 14>

Search Date: 15 April 2016
——————————————————————————–

1. exp Schistosoma/ (19846)
2. bilharzia$.tw. (2115)
3. exp schistosomiasis/ (20241)
4. schistosom$.tw. (26744)
5. katayama fever$.tw. (40)
6. or/1–5 (33204)
7. Strongyloides/ (1220)
8. Strongyloides stercoralis/ (2315)
9. strongyloidiasis/ (3835)
10. strongyloid$.tw. (4704)
11. or/7–10 (6600)
12. 6 or 11 (39071)
13. exp mass screening/ (178654)
14. (screened or screening?).tw. (614882)
15. early diagnosis/ (82347)
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16. parasite identification/ (13161)
17. ((case? or early or parasit$) adj5 (detected or detection? or diagnos$ or discover$ or egg or

indentif$)).tw. (385884)
18. exp health survey/ (182738)
19. (disease? adj2 surveillance).tw. (5156)
20. contact examination/ (2830)
21. contact tracing.tw. (1448)
22. or/13–21 (1237076)
23. meta analys$.mp. (167508)
24. search$.tw. (362044)
25. review.pt. (2131214)
26. or/23–25 (2472677)
27. (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or

humans) ti.) (5499319)
28. 26 not 27 (2251777)
29. 12 and 22 and 28 (455)
30. 29 and (2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$ or 2016$) dd. (195)
31. remove duplicates from 30 (190)

***************************
C. Database: EBSCO CINAHL <1970 to April 2016>

Search Date: 15 April 2016
——————————————————————————–
# Query Limiters/Expanders Last Run Via Results
S28 S24 AND S27 129
S27 S25 OR S26 2,596,403
S26 EM 2010 or EM 2011 or EM 2012 or EM 2013 or EM 2014 or EM 2015 or EM 2016 2,415,478
S25 PY 2010 or PY 2011 or PY 2012 or PY 2013 or PY 2014 or PY 2015 or PY 2016 2,346,296
S24 S9 AND S17 AND S23 253
S23 S18 OR S19 OR S20 OR S21 OR S22 221,252
S22 (TI meta analy * or AB meta analy *) 29,697
S21 (MH “Meta-Analysis”) 24,939
S20 PT review 141,448
S19 PT systematic review 53,358
S18 (MH “Systematic Review”) 37,435
S17 S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 1,246,183
S16 TX contact tracing 2230
S15 TX (disease * or population) N2 surveillance 23,893
S14 (MH “Population Surveillance+”) 5949
S13 TX (detected or detection * or diagnos * or discover * or indentif *) 1,184,038
S12 (MH “Early Diagnosis”) 4472
S11 TI ((screened or screening *) OR AB (screened or screening *)) 78,236
S10 (MH “Health Screening+”) 62,744
S9 S5 OR S8 5460
S8 S6 OR S7 4460
S7 TX strongyloid * 529
S6 (MH “Helminthiasis+”) 4132
S5 S1 OR S2 OR S3 OR S4 1931
S4 TX katayama fever 25
S3 TX bilharzia * 175
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S2 TX schistosome * 1871
S1 (MH “Schistosomiasis+”) 756
***************************

D. Databases: Database of Abstracts of Reviews of Effects (DARE) and Cochrane Database of
Systematic Reviews (CDSR)

Search Date: 15 April 2016
——————————————————————————–
ID Search
#1 MeSH descriptor: [Schistosoma] explode all trees
#2 bilharzia *
#3 MeSH descriptor: [Schistosomiasis] explode all trees
#4 schistosom *
#5 katayama fever
#6 #1 or #2 or #3 or #4 or #5
#7 MeSH descriptor: [Strongyloides] this term only
#8 MeSH descriptor: [Strongyloides stercoralis] this term only
#9 MeSH descriptor: [Strongyloidiasis] this term only
#10 strongyloid *
#11 #7 or #8 or #9 or #10
#12 #6 or #11
#13 #12 in Other Reviews
#14 #12 in Cochrane Reviews (Reviews and Protocols)
***************************
2. Literature search strategy for systematic search for cost-effectiveness studies

The used search strategies for the identification of systematic reviews on cost-effectiveness are
listed here.

A. Database: Ovid MEDLINE(R) Epub Ahead of Print <May Week 3 2016>, Ovid MEDLINE(R)
1946 to Present with Daily Update

Search Date: 31 May 2016
——————————————————————————–

1. exp Schistosoma/ (15714)
2. bilharzia$.tw. (2438)
3. exp Schistosomiasis/ (21583)
4. schistosom$.tw. (25722)
5. katayama fever$.tw. (30)
6. or/1–5 (30381)
7. Strongyloides/ (990)
8. Strongyloides stercoralis/ (1056)
9. Strongyloidiasis/ (3319)
10. strongyloid$.tw. (4079)
11. or/7–10 (5051)
12. 6 or 11 (35067)
13. exp Mass Screening/ (108535)
14. (screened or screening? or tested or testing or tests).tw. (1734474)
15. Early Diagnosis/ (19350)
16. (detected or detection? or diagnos$ or discover$ or indentif$).tw. (3053822)
17. exp Population Surveillance/ (56687)
18. (disease? adj2 surveillance).tw. (4195)
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19. Contact Tracing/ (3563)
20. contact tracing.tw. (1176)
21. or/13–20 (4387118)
22. meta analysis.mp,pt. (96759)
23. review.pt. (2060867)
24. search$.tw. (266775)
25. guideline.pt. (15780)
26. guideline/ (15780)
27. guidelines as topic/ (34071)
28. practice guideline.pt. (21216)
29. practice guideline/ (21216)
30. practice guidelines as topic/ (91792)
31. (CPG or CPGs or guidance or guideline? or recommend$ or standard?).ti. (147179)
32. exp clinical pathway/ (5273)
33. exp clinical protocol/ (139345)
34. ((care or clinical) adj2 pathway?).tw. (5129)
35. or/22–34 (2572065)
36. 12 and 21 and 35 (960)
37. animals/ not (humans/ and animals/) (4215704)
38. 36 not 37 (838)
39. 38 and (2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$ or 2016$).ed. (271)
40. remove duplicates from 39 [reviews and guidelines] (261)
41. exp "costs and cost analysis"/ (197942)
42. cost$.mp. (467877)
43. cost effective$.tw. (83090)
44. cost benefit analys$.mp. (67319)
45. health care costs.mp. (37157)
46. or/41–45 (477217)
47. 12 and 21 and 46 (260)
48. animals/ not (humans/ and animals/) (4215704)
49. 47 not 48 (222)
50. 49 and (2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$ or 2016$).ed. (82)
51. remove duplicates from 50 (78)

***************************
B. Database: Embase <1974 to 2016 Week 22>

Search Date: 31 May 2016
——————————————————————————–

1. exp Schistosoma/ (21727)
2. bilharzia$.tw. (2492)
3. exp schistosomiasis/ (21930)
4. schistosom$.tw. (29047)
5. katayama fever$.tw. (42)
6. or/1–5 (36157)
7. Strongyloides/ (1229)
8. Strongyloides stercoralis/ (2447)
9. strongyloidiasis/ (3986)
10. strongyloid$.tw. (4977)
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11. or/7–10 (6962)
12. 6 or 11 (42352)
13. exp mass screening/ (182895)
14. (screened or screening? or tested or testing or tests).tw. (2429856)
15. early diagnosis/ (83110)
16. parasite identification/ (13222)
17. ((case? or early or parasit$) adj5 (detected or detection? or diagnos$ or discover$ or egg or

indentif$)).tw. (405389)
18. exp health survey/ (184236)
19. (disease? adj2 surveillance).tw. (5253)
20. contact examination/ (2867)
21. contact tracing.tw. (1512)
22. or/13-21 (2999272)
23. meta analys$.mp. (170914)
24. search$.tw. (371898)
25. review.pt. (2163187)
26. guideline.pt. (0)
27. guideline/ (144)
28. guidelines as topic/ (229895)
29. practice guideline.pt. (0)
30. practice guideline/ (275502)
31. practice guidelines as topic/ (171091)
32. (CPG or CPGs or guidance or guideline? or recommend$ or standard?).ti. (203285)
33. exp clinical pathway/ (6983)
34. exp clinical protocol/ (75932)
35. ((care or clinical) adj2 pathway?).tw. (9455)
36. or/23–35 (2900847)
37. 12 and 22 and 36 (824)
38. (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or

humans).ti.) (5865460)
39. 37 not 38 (678)
40. 39 and (2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$ or 2016$).dd. (304)
41. remove duplicates from 40 [reviews and guidelines] (295)
42. cost effectiveness analysis/ (114264)
43. cost.tw. (387431)
44. costs.tw. (208732)
45. or/42–44 (544771)
46. 12 and 22 and 45 (274)
47. (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or

humans).ti.) (5865460)
48. 46 not 47 (223)
49. 48 and (2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$ or 2016$).dd. (115)
50. remove duplicates from 49 [costing] (111)

***************************
C. Databases: Database of Abstracts of Reviews of Effects (DARE) and Cochrane Database of

Systematic Reviews (CDSR) and NHS EED
Search Date: 31 May 2016
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——————————————————————————–
ID Search
#1 MeSH descriptor: [Schistosoma] explode all trees
#2 bilharzia*
#3 MeSH descriptor: [Schistosomiasis] explode all trees
#4 schistosom*
#5 katayama fever
#6 #1 or #2 or #3 or #4 or #5
#7 MeSH descriptor: [Strongyloides] this term only
#8 MeSH descriptor: [Strongyloides stercoralis] this term only
#9 MeSH descriptor: [Strongyloidiasis] this term only
#10 strongyloid*
#11 #7 or #8 or #9 or #10
#12 #6 or #11
#13 #12 in Other Reviews
#14 #12 in Cochrane Reviews (Reviews and Protocols)
#15 #12 in Economic Evaluations
***************************

D. Database: EBSCO CINAHL <1970 to May 2016>
Search Date: 31 May 2016
——————————————————————————–
# Query Limiters/Expanders Last Run Via Results
S38 S32 AND S37 38
S37 S9 AND S17 AND S36 76
S36 S34 OR S35 139,767
S35 TI (cost OR costs) OR AB (cost OR costs) 89,616
S34 (MH “Costs and Cost Analysis+”) 82,915
S33 S29 AND S32 164
S32 S30 OR S31 2,653,954
S31 EM 2010 or EM 2011 or EM 2012 or EM 2013 or EM 2014 or EM 2015 or EM 2016 2,445,432
S30 PY 2010 or PY 2011 or PY 2012 or PY 2013 or PY 2014 or PY 2015 or PY 2016 2,403,611
S29 S9 AND S17 AND S28 307
S28 S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 348,353
S27 TX (care or clinical) N2 pathway * 15,555
S26 TI (CPG or CPGs or guidance or guideline * or recommend * or standard *) 79,261
S25 (MH “Critical Path”) 4120
S24 PT Practice Guidelines 9487
S23 (MH “Practice Guidelines”) 53,690
S22 (TI meta analy * or AB meta analy *) 30,542
S21 (MH “Meta Analysis”) 25,200
S20 PT review 144,019
S19 PT systematic review 53,350
S18 (MH “Systematic Review”) 37,846
S17 S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 1,801,344
S16 TX contact tracing 2236
S15 TX (disease * or population) N2 surveillance 24,089
S14 (MH “Population Surveillance+”) 6026
S13 TX (detected or detection * or diagnos * or discover * or indentif *) 1,195,388
S12 (MH “Early Diagnosis”) 4553
S11 TX (screened or screening * or tested or testing or tests) 1,102,848
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S10 (MH “Health Screening+”) 63,147
S9 S5 OR S8 5501
S8 S6 OR S7 4500
S7 TX strongyloid * 537
S6 (MH “Helminthiasis+”) 4167
S5 S1 OR S2 OR S3 OR S4 1942
S4 TX katayama fever 24
S3 TX bilharzia * 175
S2 TX schistosome * 1881
S1 (MH “Schistosomiasis+”) 764
***************************

E. Databases: PubMed
Search Date: 31 May 2016
——————————————————————————–
((((((((schistosome * or bilharzia * or katayama or strongyloid *))) AND ((screened or screening

* or tested or testing or tests)))) AND (((CPG or CPGs or guidance or guideline * or metaanalysis or
meta-analysis or recommend * or review or standard or standards)))) AND ((publisher [3]))))) (8)

((((((((schistosome * or bilharzia * or katayama or strongyloid *))) AND ((screened or screening *
or tested or testing or tests)))) AND (((cost or costs)))) AND ((publisher [3]))))) (2)

***************************
3. Update Literature strategy for primary studies on diagnostic or screening tools for

schistosomiasis.

A. Database: Ovid MEDLINE(R)—1946 to February 2017.

1. Schistosomiasis/ (13485)
2. Schistosomiasis.mp. (24533)
3. snail fever.mp. (10)
4. schistosome *.mp. (5528)
5. exp "Sensitivity and Specificity"/ (495027)
6. sensitivity.tw. (638974)
7. specificity.tw. (379605)
8. ((pre-test or pretest) adj probability).tw. (1695)
9. post-test probability.tw. (441)
10. predictive value$.tw. (85102)
11. likelihood ratio$.tw. (11639)
12. or/5–11 (1217873)
13. or/1–4 (26340)
14. 12 and 13 (1493)
15. limit 14 to humans (1112)
16. from 15 keep 1001–1112 (112)

A. Database: EMBASE—up to February 2017
#16 #14 AND ‘human’/de AND [embase]/lim NOT [medline]/lim 308
#15 #14 AND ‘human’/de 1489
#14 #5 AND #13 2534
#13 #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 1688887
#12 ‘sensitivity and sensibility’ 982
#11 ‘sensitivity’ 1132406
#10 ‘specificity’ 719846
#9 ‘pretest posttest design’ 2331
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#8 ‘predictive value’ 161458
#7 ‘likelihood ratio’ 11832
#6 ‘diagnostic accuracy’ 220669
#5 #1 OR #2 OR #3 OR #4 35984
#4 ‘snail fever’ 9
#3 ‘schistosome’ 4643
#2 ‘schistosoma’ 25091
#1 ‘schistosomiasis’/exp 22890

B. Database: COCHRANE LIBRARY- up to February 2017
ID Search Hits
#1 MeSH descriptor: [Schistosomiasis] explode all trees 295
#2 Schistosomiasis 497
#3 snail fever 3
#4 schistosome * 50
#5 #1 or #2 or #3 or #4 506
#6 MeSH descriptor: [Diagnosis] explode all trees 298999
#7 diagno * 129750
#8 #6 or #7 367644
#9 #5 and #8 220

C. Database: CINAHL—up to February 2017
S12 S4 AND S11
S11 S5 OR S6 OR S7 OR S8 OR S9 OR S10
S10 likelihood ratio$
S9 predictive value$
S8 post-test probability
S7 sensitivity and specificity
S6 specificity
S5 sensitivity
S4 S1 OR S2 OR S3
S3 schistosoma
S2 schistosome *
S1 Schistosomiasis

D. Database: LILACS – up to February 2017
(tw:((tw:(esquistosomiasis)) OR (tw:(bilharziasis)) OR (tw:(schistosoma)))) AND

(tw:((tw:(diagnostico)) OR (tw:(deteccion)))) AND (instance:”regional”) AND (db:(“LILACS”
OR “colecionaSUS” OR “IBECS” OR “SES-SP” OR “MedCarib” OR “CUMED”) AND
clinical_aspect:(“diagnosis”) AND limit:(“humans”))

***************************
4. Update Literature strategy for primary studies on diagnostic or screening tools for

strongyloidiasis

A. Database: Ovid MEDLINE(R)—1946 to February 2017

1. Strongyloidiasis/ (3403)
2. Strongyloidiasis.mp. (3747)
3. Strongyloides stercoralis/ (1098)
4. Strongyloides stercoralis.mp. (2142)
5. or/1–4 (4376)
6. exp “Sensitivity and Specificity”/ (494358)
7. sensitivity.tw. (637846)
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8. specificity.tw. (379066)
9. ((pre-test or pretest) adj probability).tw. (1689)
10. post-test probability.tw. (438)
11. predictive value$.tw. (84929)
12. likelihood ratio$.tw. (11613)
13. or/6–12 (1216076)
14. 5 and 13 (247)
15. limit 14 to humans (207)

B. Database: EMBASE—up to February 2017
No. Query Results
#14 #12 AND [embase]/lim NOT [medline]/lim AND ‘human’/de 136
#13 #12 AND [embase]/lim NOT [medline]/lim 156
#12 #3 AND #11 472
#11 #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 1686971
#10 ‘diagnostic accuracy’ 220414
#9 ‘likelihood ratio’ 11815
#8 ‘predictive value’ 161090
#7 ‘pretest posttest design’ 2315
#6 ‘specificity’ 719056
#5 ‘sensitivity’ 1131076
#4 ‘sensitivity and sensibility’ 981
#3 #1 OR #2 5662
#2 ‘strongyloides stercoralis’ 3193
#1 ‘strongyloidiasis’/exp 4162

C. Database: COCHRANE LIBRARY—up to February 2017
ID Search Hits
#1 MeSH descriptor: [Strongyloidiasis] explode all trees 28
#2 Strongyloidiasis 53
#3 MeSH descriptor: [Strongyloides stercoralis] explode all trees 12
#4 Strongyloides stercoralis 47
#5 #1 or #2 or #3 or #4 72
#6 MeSH descriptor: [Diagnosis] explode all trees 298999
#7 diagno * 129739
#8 #6 or #7 367633
#9 #5 and #8 38

D. Database: CINAHL—up to February 2017
Términos de la búsqueda Opciones de búsqueda
S11 (S4 OR S5 OR S6 OR S7 OR S8 OR S9) AND (S3 AND S10)
S10 S4 OR S5 OR S6 OR S7 OR S8 OR S9
S9 likelihood ratio$
S8 predictive value$
S7 post-test probability
S6 sensitivity and specificity
S5 specificity
S4 sensitivity
S3 S1 OR S2
S2 strongyloides stercoralis
S1 strongyloidiasis
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E. Database: LILACS—up to February 2017
(tw:((tw:(estrongiloidiasis)) OR (tw:(Strongyloides stercoralis)))) AND (tw:((tw:(diagnostico)) OR

(tw:(deteccion))))
***************************
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Abstract: In 2017, there were nearly 80,000 asylum seekers and undocumented migrant workers
in Israel, most of whom did not have health insurance. We evaluated trends in medical visits of
asylum seekers and undocumented migrant workers who presented to Terem Refugee Clinic (TRC),
a large clinic in Tel Aviv available only to uninsured residents of Israel. Data were collected from
electronic medical records at TRC from 2013–2017. Diagnoses were grouped into categories using
ICD-10-equivalent diagnosis codes. We used a chi-squared test for trends to test the significance of
trends 2013 to 2017. There were 99,569 medical visits from 2013 to 2017 at TRC. Visits were lowest in
2013 (11,112), and relatively stable from 2014–2017 (range: 19,712–23,172). Most visits were among
adults aged 18–35 (41.2%) and children <2 years old (23.7%). Only 3% of visits were from patients
aged >50. The percentage of infectious disease diagnoses decreased over the study period, from 9.4%
of all diagnoses in adults in 2014 to 5.2% in 2017, and from 32.0% of all diagnoses in children in 2013
to 19.4% in 2017. The annual percentage of respiratory diagnoses in children and adults 18–35 years
of age, musculoskeletal in all adults, and digestive in adults except women ≥35 years old increased.
Over time, asylum seekers and undocumented migrant workers visited TRC with fewer infectious
diseases diagnoses overall but more respiratory diseases, including acute respiratory infections and
more musculoskeletal diseases.

Keywords: refugee; health; migration; chronic disease; infectious disease

1. Introduction

The number of international migrants worldwide has risen significantly in recent years and
now totals approximately 258 million people, which includes 25.4 million refugees and 3.1 million
asylum seekers [1]. Both refugees and asylum seekers flee their country because of persecution, war or
violence. Refugees have been granted legal status and receive protection and assistance from their
host country, whereas asylum seekers are awaiting legal recognition as refugees [2]. Migrant workers
are persons who are employed in a country of which they are not a citizen. Undocumented migrant
workers do not have legal permission to reside and work in their host country and do not benefit from
legal protections [3]. Asylum seekers tend to include families and individuals of a range of ages and
undocumented migrant workers tend to be young men [2,3]. The health of these refugees, asylum
seekers, and undocumented migrant workers is crucial for reasons including human rights, public
health, the economic stability of their communities, and the stability of the healthcare systems in the
countries in which they reside [4]. Refugees and other immigrants tend to arrive to new countries
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mostly healthy, but their health often deteriorates over time—a pattern referred to as the “healthy
immigrant effect” that has been described in several countries, including in North America and in
Europe [5–8]. In addition, over time, the health problems of refugees and asylum seekers tend to
shift from mostly acute infectious illnesses to chronic diseases, such as cardiovascular disease and
diabetes [5].

In the last decade, Israel has experienced a marked increase in the number of asylum seekers
and undocumented migrant workers. From 2006 to 2012, over 60,000 asylum seekers, primarily
from Eritrea and South Sudan, arrived in Israel by way of the Sinai Peninsula, and as of the end
of 2017, 35,659 were still living in the country, most of whom were residing in South Tel Aviv [9–12].
In addition, according to the Israeli Population and Immigration Authority, by the end of June 2018,
an estimated 19,250 migrant workers were living in Israel after their initial visas and work-related
health insurance had expired [10]. Asylum seekers are not covered under Israel’s national health
insurance fund, but they have the option to buy private health insurance. Many asylum seekers do not
enroll in these plans due to the high cost. Legal migrant workers are required to have health insurance,
whereas undocumented migrant workers often do not have health insurance.

While refugee health has been studied in high-income countries in Europe and North America,
very little is known about the health and healthcare use practices of uninsured residents, asylum
seekers, and undocumented migrant workers in Israel. In this study, we describe the demographic
characteristics and clinical visits of asylum seekers and undocumented migrant workers at Terem
Refugee Clinic (TRC), a clinic in Tel Aviv available only to uninsured residents of Israel, from 2013
through 2017.

2. Materials and Methods

This serial cross-sectional study was conducted using visit data from TRC, a clinic located in the
Tel Aviv Central Bus Station, which was opened in 2013 in order to serve exclusively asylum seekers
and other undocumented, uninsured residents in Israel. Terem is a private organization that operates
a network of urgent care centers in Israel, nearly all of which serve the general Israeli population,
who are insured under Israel’s system of universal coverage. TRC is an exception, funded by the
Government of Israel through a contract from the Ministry of Health to serve the uninsured. In order
to receive care at TRC, patients must show identification specific to asylum seekers or migrant workers.
For asylum seekers, this identification is a conditional release document from the Ministry of the
Interior. For migrant workers, this identification is a passport with an expired working visa. Treatment
is not provided to Israeli citizens or tourists.

Terem provides the staffing and infrastructure for the urgent care clinic, including an electronic
medical record system, evidence-based protocols for treatment of frequent diagnoses, point-of-care
laboratory and radiology services, diagnostic equipment, and treatment supplies. The TRC,
like many urgent care clinics, provides services including and beyond what may be available at
most general practitioners’ offices, but short of what is typical for a hospital-based emergency
department. Diagnostic services include vital signs, doctor’s examination, point-of-care laboratory,
electrocardiography, radiology, and limited ultrasound. Treatment services include oral and parenteral
medicines, respiratory inhalations, suturing, incision-drainage and similar bedside procedures,
and casting. Unavailable at TRC are CT scans, magnetic resonance imaging, and thrombolytics,
and patients who need services such as these are sent to one of two local hospitals. For every urgent
care visit, patients pay a flat rate of 20 NIS (approximately USD 5.50), which includes triage with
vital signs taken by a paramedic, a doctor’s examination, blood tests, radiology imaging, and bedside
procedures as clinically indicated. While patient country of origin is not recorded as part of routine
clinic visits, based on the staff’s experience at TRC, the vast majority of patients at TRC are Eritrean,
with Sudanese a distant second.
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We evaluated the electronic medical records for all patient visits at TRC from 1 January 2013
through 31 December 2017. For each medical visit, we extracted data on the patient’s age, sex, discharge
status, and diagnosis.

At the end of every patient visit at TRC, doctors choose at least one diagnosis from a list of 623
possible diagnoses (see Supplementary Table S1). In order to better understand the main reasons
for patient visits, we matched each diagnosis with its equivalent ICD-10 code and then assigned
each of the 623 diagnoses to one of 22 diagnostic categories. These 22 categories were largely based
on ICD-10 body-system categories that were used in a previous study of healthcare in refugees in
Switzerland [7]. Some ICD-10 organ-system categories, such as respiratory diseases and digestive
system diseases, include acute infections, such as acute respiratory infections and gastroenteritis
(Supplementary Table S1). For discharge diagnoses that did not fit clearly into one of the 22 disease
categories, two TRC medical doctors (O.Z., M.K.) agreed on the appropriate disease category by
consensus. In order to not count individual patient visits multiple times if the visits were associated
with multiple diagnoses, we only included the first diagnosis in our main analysis. However, we also
performed a separate analysis that included all diagnoses to evaluate for significant differences in
trends reported in this paper.

Doctors at TRC refer patients presenting with symptoms suspicious for tuberculosis (TB) or
patients with exposure to known TB cases to a government-funded, regional TB center in Israel, where
more extensive TB testing and treatment is offered. In addition, because TRC is an urgent care clinic
without all the services of a hospital emergency room, doctors refer patients who need more intensive
medical treatment to an area hospital, sometimes by ambulance. As part of our analysis, we also
examined whether patient visits ended with a referral to the regional TB clinic or a discharge to
the hospital.

We analyzed data for changes in the age and gender distribution of patients treated at the clinic
over time, changes in the percentage of patients discharged to hospital and referred to tuberculosis
clinic over time, and changes in top diagnosis groups over time. The unit of time used in the analysis
was the calendar year. We used a chi-squared test for trends (Cochran–Armitage test for trend) to
determine statistical significance. A p-value less than 0.05 in the chi-squared test for trends indicated
that the trend in the variable from 2013 to 2017 was statistically significant. R version 3.4.3 was used
for this analysis.

The Ethical Review Committee of Ben-Gurion University of the Negev approved this study.

3. Results

3.1. Overall Patient Visits and Age Distribution

Over the five years, there were 99,569 visits to TRC. Visits were lowest in 2013 (11,112) and
relatively stable from 2014–2017 (range: 19,712–23,172). Overall, most clinic visits were among
adults aged 18–35 (41.2%) and among children under 2 years of age (23.7%). Relatively few clinic
visits occurred in patients older than 50 years of age (3.0%) (Table 1). Over the five years, the age
distribution of patient visits varied slightly. The percentage of patients under 2 years old and
patients 18–35 years old decreased from 2013 to 2017, while the percentage of patients 2–5 years old,
5–18 years old, 35–50 years old, and 50 years old and older increased.

Table 1. Patient characteristics and medical visit outcomes at Terem Refugee Clinic, 2013–2017.

Population
Attributes

Total
N (%)

2013
N (%)

2014
N (%)

2015
N (%)

2016
N (%)

2017
N (%)

p  

Total 99,569 11,112 19,712 23,172 22,673 22,900
Age 1

Under 2 years 23,593 (23.7) 2928 (26.3) 5803 (29.4) 6197 (26.7) 4721 (20.8) 3944 (17.2) <0.001

2–5 years 13,224 (13.3) 828
(7.4) 1992 (10.1) 3217 (13.9) 3423 (15.1) 3764 (16.4) <0.001

5–18 years 4450 (4.5) 344
(3.1)

697
(3.5)

1000
(4.3)

1065
(4.7)

1344
(5.9) <0.001
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Table 1. Cont.

Population
Attributes

Total
N (%)

2013
N (%)

2014
N (%)

2015
N (%)

2016
N (%)

2017
N (%)

p  

18–35 years 41,038 (41.2) 5366 (48.3) 8414 (42.7) 9396 (40.5) 9225 (40.7) 8637 (37.7) <0.001
35–50 years 14,299 (14.4) 1388 (12.5) 2368 (12.0) 2847 (12.3) 3504 (15.4) 4192 (18.3) <0.001

50 and over 2955
(3.0)

256
(2.3)

434
(2.2)

513
(2.2)

733
(3.2)

1017
(4.4) <0.001

Male:Female 2

Children 1.1 1.1 1.1 1.1 1.1 1.1 n.s.
Adults 1.3 1.7 1.6 1.4 1.2 1.1 <0.001

Referred to hospital 2359 (2.3) 260 (2.3) 411 (2.1) 441 (1.9) 500 (2.2) 747 (3.3) <0.001
Referred to TB clinic 498 (0.5) 58 (0.5) 47 (0.2) 89 (0.4) 101 (0.4) 203 (0.9) <0.001

 p-value calculated using chi-squared test for trend in proportions. Trend was defined as changes in percentages in
each category over the time, 2013–2017. Denominator used is the total number of patient visits that year denoted
at the top of the column. Not calculated for age. 1 Age groups are inclusive at the low end and exclusive at the
high end. 2 Denominator used for trends for ratio male:female was the total number of patient visits that year for
children and the total number of patient visits that year for adult. TB: Tuberculosis. “n.s.” means non-significant,
indicating a p-value > 0.05.

3.2. Gender

Among all clinic visits, 44,580 (44.8%) were among females and 53,989 (55.2%) were among males.
The overall male:female ratio for all visits was 1.1 for children under 18 years old and 1.3 for adults.
Although the male:female ratio for children did not change significantly over time, the male:female
ratio for adults decreased from 1.7 in 2013 to 1.1 in 2017 (p for trend <0.00001).

3.3. Hospital and TB Clinic Referrals

Overall, 2359 (2.4%) of all patient visits ended in a hospital referral (Table 1). The percentage of
patients referred to the hospital varied from a low of 1.9% in 2015 to a high of 3.3% in 2017 (p for trend
<0.00001). Over the five years, the most common diagnoses for patient visits that ended in hospital
referral were upper respiratory infection (11.7%), cough (4.5%), unspecified abdominal pain (3.6%),
and bronchitis (3.0%). The median age of patients referred to the hospital was 25.5 years (interquartile
range 2.2–32.5) and most patients (55.6%) were male.

Over the five years, 498 (0.5%) of all patient visits ended with a referral to the regional TB clinic
(Table 1). The percentage of patients referred to the TB clinic for further diagnostics ranged from a low
of 0.2% in 2014, to a high of 0.9% in 2017 (p for trend <0.00001). The median age of patients referred to
the TB clinic was 26.2 (IQR 2.4–33.0) and 282 (56.6%) were male.

3.4. Diagnositic Categories

For the five-year period, the most common diagnoses for children were respiratory diseases
(35.1% of diagnoses), infectious diseases (21.4%), skin diseases (12.7%), digestive system diseases
(10.0%), and eye and ear diseases (7.3%) (Table 2). These diagnostic groups did not differ by gender
for children. Compared to younger children, children older than 5 years old had a higher percentage
of injuries and accidents, which was the third most common diagnosis in children over 5 years old
(21.5%). The percentage of diagnoses in children categorized as respiratory diseases increased from
25.9% in 2013 to 35.3% in 2017 and overtook infectious diseases as the top diagnosis group in 2014
(p for trend <0.00001). Conversely, the percentage of infectious disease diagnoses in children decreased
over time, from 32.0% in 2013 (the most common diagnosis) to 19.4% in 2017 (the second most-common
diagnosis) (p for trend <0.00001) (Figure 1).

In contrast to children, over the five-year period, adults 18 years of age and older were
most commonly diagnosed with respiratory diseases (26.3%), digestive system diseases (12.7%),
musculoskeletal diseases (9.6%), injuries and accidents (8.5%), and skin diseases (7.5%). There were
differences in the most common diagnostic groups between men and women, but respiratory diseases
were the top diagnostic group across all age groups of men and women (Table 2). Women aged 18 to
35 were commonly diagnosed with genitourinary diseases (10.5%) and pregnancy-related conditions
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(8.3%). Women aged 35 and older were also commonly diagnosed with genitourinary conditions
(7.3%). Men were most commonly diagnosed with conditions relating to injury and accidents (12.0% in
males 18–35 and 10.1% in males 35 and older); for women, these diagnoses were much less common.

As in children, in adults, the percentage of diagnoses categorized as infectious diseases decreased
from 2013 to 2017 for both males and females in all age groups (p for trend <0.005 for all) (Figure 1).
By contrast, the percentage of diagnoses categorized as digestive system diseases and musculoskeletal
diseases increased from 2013 to 2017 for both males and females in all age groups (p for trend <0.01
for all), with the exception of digestive system diseases in women aged 35 and older, where it remained
the third most common diagnosis over time.

Figure 1. Percent of total diagnoses in each diagnostic category by age and gender over time.

Of the 99,569 patient visits, 13.6% had more than one diagnosis recorded. For reasons described
in the above methods section, our main analysis included only the first of these diagnoses when
counting the frequency of diagnostic groups. When we analyzed the data including all diagnoses
per patient instead of including only the first one, the top five diagnosis groups in children and
in adults remained the same, with two exceptions: In women 18–35 years old, pregnancy-related
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conditions, which were the fourth-most common diagnosis category in the main analysis, became
the third most common diagnostic category, and genitourinary diseases, which were the third-most
common diagnosis category, became the fourth most common diagnosis (data not shown).

Table 2. Top five diagnostic categories of Terem Refugee Clinic patient visits, 2013–2017.

Rank

Children *
<18 Years Old

N (%)

Adults 18–34 Adults 35 and Older

Females
N (%)

Males
N (%)

Females
N (%)

Males
N (%)

Total 41,267 19,782 21,256 5242 12,012

1. Respiratory
14,490 (35.1)

Respiratory
5085 (25.7)

Respiratory
5750 (27.1)

Respiratory
1268 (24.2)

Respiratory
3219 (26.8)

2. Infectious
8827 (21.4)

Digestive
2888 (14.6)

Injury/Accidents
2555 (12.0)

Musculoskeletal
699 (13.3)

Musculoskeletal
1566 (13.0)

3. Skin
5241 (12.7)

Genitourinary
2068 (10.5)

Digestive
2484 (11.7)

Digestive
692 (12.0)

Digestive
1377 (11.5)

4. Digestive
4123 (10.0)

Pregnancy
1636 (8.3)

Skin
2070 (9.7)

Genitourinary
382 (7.3)

Injury/Accidents
1217 (10.1)

5. Eye and Ear
3027 (7.3)

Musculoskeleta
l1,387 (7.0)

Musculoskeletal
1961 (9.2)

Minor Procedures
and Follow-Ups

325 (6.2)

Skin
866 (7.2)

* Data for children under 18 years old are combined for males and females.

4. Discussion

In our study, the first to describe the trends in demographics and medical visits of asylum seekers
and uninsured migrant workers in Israel, at the largest urgent care clinic in the country serving this
population, we found that over a five-year period, most people who came to TRC were children less
than 2 years old and young adults. Over time, patients presented to the clinic with fewer infectious
diseases overall, and more musculoskeletal diagnoses. In addition, there were more respiratory and,
to a lesser extent, digestive system diagnoses. By 2017, the disease visit profile at TRC was quite similar
to disease visit profiles described in other clinics in Israel that serve the general Israeli population [13].

The trends from diagnostic categories data showed evidence of a decreasing burden of infectious
diseases among asylum seekers and undocumented migrants. We found that over time, the percentage
of overall infectious disease diagnoses decreased in both children and adults. However, there was a
relative increase in respiratory and digestive diseases, which include some acute infections, but this
increase was considerably less than the decrease in infectious diseases. During the same time
period, there was an increase in the relative percentage of diagnoses more reflective of chronic,
noncommunicable illnesses, such as musculoskeletal disease in adults. Medical treatment of refugees
and immigrants frequently focuses on treating infectious diseases, and screening and care for chronic
disease conditions is often limited [12]. This focus leads to an increased burden of undiagnosed and
untreated chronic diseases, as these conditions worsen and require more intensive treatment [14].
In addition to the chronic diseases that refugees and immigrants already have on arrival to their new
country, shifts in lifestyle, such as changes in diet and lack of exercise, can lead to the development
of new chronic diseases in this population [15]. Currently, there is minimal governmental support in
Israel for longitudinal ambulatory care of undocumented residents with chronic diseases. However,
our findings suggest that chronic diseases are a large, growing problem in this population. If more
resources were dedicated to this problem, this community would likely be healthier and have fewer
long-term complications, and costs to the overall healthcare system would be alleviated in future years.

The clinic had a relatively low overall percentage of hospital referrals (2.3%) over the five-year
period. This percentage of hospitals referrals at the TRC clinic was much lower than the percentage of
hospital referrals cited in a previous study that described data from 2008 to 2011 from public clinics
serving uninsured asylum seekers and uninsured migrant workers in Israel (40%) [16]. However,
that study included data from clinics which have limited onsite diagnostic and treatment capacity
compared to TRC. The fact that the clinic is equipped to perform on-site lab testing, X-rays, casting,
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intravenous treatments, and other interventions likely reduces hospital referrals and in turn reduces
potential hospital costs among a population with very limited ability to pay large hospital bills.
Therefore, the relatively low number of hospital referrals in our study is likely a reflection of the
greater treatment capacity at TRC and is unlikely to indicate improved health in the population
over time. The increase in hospital referrals found in 2017 compared to all prior years may reflect a
change in the internal TRC guidelines for hospital referrals, which were implemented in 2016.

Throughout the five-year period, a high percentage of clinic visits among males 18 years
and older was related to injuries and accidents. This finding was also described in the refugee
population in Switzerland [7]. Asylum seekers and undocumented migrants have limited legal status,
and therefore limited employment options. Migrant workers and asylum seekers often take jobs with
working conditions that are hazardous and unsafe, leading to injuries and accidents [7,16]. In Israel,
many asylum seekers and undocumented migrant workers are employed in restaurants, construction
sites, and cleaning—settings which can be prone to injuries.

Tuberculosis continues to cause high levels of morbidity and mortality globally. The vast majority
of patients at TRC are from two countries, Eritrea and Sudan, where TB is endemic [17,18]. In Israel,
all asylum seekers who arrived through the Sinai Peninsula were screened for TB upon arrival with a
Mantoux test, and referred to free, government-funded TB treatment centers [19]. Factors like language
barriers, lack of familiarity with the medical system, and suboptimal case reporting and tracking
infrastructure are known barriers to TB care and treatment in other settings [20] and may be relevant
barriers to TB care in the asylum seeker and migrant worker populations in Israel. In our study, a small
percentage of patient visits were referred from TRC to the regional TB treatment center every year.
TRC does not receive regular communication about whether referred patients are actually seen at
the TB center, and, if so, whether TB was confirmed and treated. Thus, potential TB infections in the
population presenting to TRC are likely the result of patients not receiving proper treatment upon
entry due to barriers to care, reactivation of latent TB, or TB infection acquired in Israel.

Every year from 2014 to 2017, there were progressively fewer children under 2 years of age
presenting to TRC, as a percentage of all clinic visits per year. This change could be a result of more
parents purchasing health insurance for their very young children. A change in Israeli health care
policy in 2016 lowered premiums for children’s health insurance regardless of their parents’ legal
status in Israel [21]. This decrease in cost could have led more asylum seekers and uninsured migrant
workers to enroll their children in a health insurance plan through one of the existing national health
funds operating within the Israeli National Health Insurance Law.

Over the five-year period, fewer young adults aged 18 to 35 attended the clinic. This demographic
change could reflect the ongoing process of “voluntary” migration from Israel encouraged by the
Israeli government. According to informal interviews with NGOs working with asylum seekers in
Israel, the healthiest individuals in the population preferentially take on migration.

Finally, over the five-year period, relatively higher percentage of women used the clinic compared
to men, which may reflect the fact that more men are receiving health insurance through work.
In addition, more women may be using the clinic for reproductive health needs, including pregnancy
care and contraception consultations. Finally, this trend may reflect an increase in the number of men
leaving Israel through resettlement campaigns.

5. Conclusions

This study was able to use a robust electronic medical record (EMR) system to evaluate trends in
the healthcare use of asylum seekers and undocumented migrant workers in Israel. Because the EMR
has been in place since the clinic opened in 2013, we were able to evaluate trends from the clinic’s first
year for a five-year period.

This study had limitations, which were mostly related to the availability of data and the coding
of the data. We grouped discharge diagnoses by ICD-10 disease categories, some of which include
some overlap between infectious and chronic diseases; for example, some infectious diseases, such as
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acute upper respiratory infection, are included in an ICD-10 organ system disease category, respiratory
diseases. This approach to coding makes it more difficult to draw conclusions about trends in infectious
relative to chronic diseases. While there was no change in coding instructions for physicians at the
clinic that would explain varying disease trends, the broad nature of the ICD-10 categories limits our
ability to draw broad conclusions about disease trends.

TRC does not collect information on country of origin and time spent in Israel and, therefore,
we were not able to evaluate the relationship of these two variables to trends in clinic visits. We were
not able to link patient visits to individuals and, therefore, we could not determine how many times
the same individual went to the clinic. In addition, our study population may not accurately represent
the greater population of asylum seekers and undocumented migrants in Israel, due to its location in
Tel Aviv and the convenience sample of patients treated at TRC. In addition, our study population may
not accurately represent the entire population of asylum seekers and undocumented migrants in Israel.
Some asylum seekers and undocumented workers in Tel Aviv and in Israel likely receive their medical
care in clinics other than TRC. This study serves as one snapshot of the medically attended healthcare
trends of this population. We did not have access to data from urgent care clinics attended by Israeli
citizens and legal residents in Tel Aviv or elsewhere in Israel. Therefore, we could not compare trends
in demographics or discharge diagnoses between the population that attended the Terem Clinic and
the general Israeli population—citizens and legal residents—attending other clinics in in Tel Aviv or
Israel. Undertaking this kind of comparison would be an important future direction for research.

Additionally, because we lacked follow-up data on TB referrals, we could not evaluate trends
in the incidence of TB among patients at TRC. The ICD-10 disease categories we used do not clearly
distinguish between infectious and non-infectious diseases. For example, some acute respiratory
and gastrointestinal infections are included in the ICD-10 disease categories of respiratory system
diseases and digestive system diseases, respectively, and are therefore not included in our definition of
infectious diseases. Trends in demographics used a chi-squared test for linear trend analysis that may
have reported significance due to large sample size instead of due to robust evidence of a linear trend.
Some of the trends reported may be better fit by a nonlinear trend.

Asylum seekers and undocumented migrant workers presented to TRC with decreasing infectious
disease diagnoses and increasing chronic diseases diagnoses from 2013 to 2017. Future research on
asylum seeker and undocumented migrant health should include data from other clinics and hospitals
serving this population in Israel.
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