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statistics at the Universities of Dortmund, Germany, and Sheffield, England, and habilitated in

Epidemiology and Medical Biometry at the medical Faculty, University of Heidelberg. He was

founding president of the German Society of Epidemiology (DGEpi). His research interests include:

statistical methods in epidemiology, cancer epidemiology, epidemiology of neurological diseases,

social epidemiology/migrant research, infectious disease epidemiology including malaria and

COVID-19, and descriptive epidemiology in low-income countries.

Volker Winkler After his studies in biology Volker Winkler did his Ph.D. within the DFG graduate

program 793 ‘Epidemiology of communicable and chronic, non-communicable diseases and their

interrelationships’. In 2015, he became Deputy Head of the unit ’Epidemiology and Biostatistics’

within the Heidelberg Institute of Global Health and one year later, he received the venia legendi in

epidemiology. Since 2018, he is co-leading the crosscutting research group on non-communicable

diseases and in 2020, he became leader of the research group ’Epidemiology of Transition’.

Considerations of the health and its determinants of population groups facing major changes are

his main interests. He focuses on migrants, on non-communicable diseases and on the analysis of

longitudinal data including the development of methods for the scientific analysis of register data.

Generally, his research, as well as his teaching activities focus on topics using quantitative methods.

Furthermore, he is PI and coordinator of the Heidelberg Graduate School of Global Health, which

aims to provide medical students with an opportunity to engage in global health research.

Hajo Zeeb serves as head of the Department of Prevention and Evaluation at the Leibniz-Institute

for Prevention Research and Epidemiology—BIPS in Bremen, Germany. He holds a professorship for

epidemiology at the University of Bremen. His earlier posts include scientist positions at the German

Cancer Research Center (DKFZ, Heidelberg) (1996–1999), the School of Public Health of Bielefeld

University (1999–2005), the WHO in Geneva, Switzerland (2005–2006), and a professorship at the

University Medical Center of Mainz University (2006–2009). After his medical studies, he obtained his

medical doctorate from RWTH Aachen (1990) and an M.Sc. in Community Health from Heidelberg

University (1996). His research interests include social and environmental epidemiology, as well as

evidence-based public health and intervention research. He is speaker of the Leibniz Science Campus

Digital Public Health Bremen and is a past president of the German Society for Epidemiology (DGEpi).

During the coronavirus pandemic, he actively contributed to the coordination of the Competence

Network Public health COVID-19 in Germany.

vii





Preface to ”Migration and Global Health”

The recent years have witnessed a substantial increase in scientific research on migration-related

topics, including health. Numerous large population-based studies have been implemented, mainly in

Europe and North America, and these studies usually include individuals with a migration background.

Therefore, these studies allow a comparison to the autochthonous population with respect to chronic

disease risk, genetic predispositions, epigenetic aspects, and preventive aspects, including health

literacy, health service use, and others. Although these perspectives are critical to understand and

improve the health situation of migrants in their host countries, the relationship between migration and

health remains complex. Migration can increase health risks but also improve the health and wellbeing

of the migrants themselves and that of their family members “left behind”. Today’s migration-related

research often neglects the perspectives regarding the countries of origin, which frequently are lower-

or middle-income countries (LMIC).

This Special Issue of the International Journal of Environmental Research and Public Health focuses

on research and experiences related to the broad topic of migration and health while recognizing

its complexity. It contains 14 articles, which clearly show the large variety of research topics in this

challenging field. Naturally, since we as the editors of this Special Issue are located in Germany, many

but not all of the results presented here stem from research in our country, which has received millions

of migrants in its recent history.

The two largest migrant groups in Germany are (i) the so-called “Aussiedler”(resettler), who are

descendants of Germans who settled in Eastern Europe, mainly in the 17th and 18th century, and who

migrated from countries of the former Union of Soviet Socialist Republics (USSR) back to Germany,

mainly after 1989 and (ii) migrants from Turkey and their descendants who initially came to Germany

in the 1960s. About seven million individuals resident in Germany belong to these two groups and

represent almost 10% of the total population. Six of the papers in this Special Issue are devoted to

these two migrant populations.

Studies by Mahanani et al. and Lindblad et al. investigate issues around colorectal and gastric

cancer among resettlers from the former USSR, using secondary data from a large database of migrants.

Huebner et al. link individual environmental and genetic data in resettlers and a possible effect on

cardiovascular diseases. In Arena et al., general health issues among possible future resettlers, i.e.,

individuals whose ancestors moved from Germany to Russia, and which still live in Russia, were

investigated. Krist et al. and Anapa et al. focus on the population descending from Turkey. They study

health-related quality of life and acculturation, as well as validity aspects of cognitive assessment

across comparison groups.

The two papers by Grochtdreis et al. use data from the well-renowned socio-economic panel

(SOEP) to investigate healthcare utilization and health-related quality of life in groups with varying

degrees of migration history. The SOEP is an interesting resource for migration and health research in

Germany and can be exploited even more in the future.

The number of migrants from Sub-Saharan Africa in Germany is comparatively small, however

there are clusters of African migrants, mainly in large cities. The study reported by Amoah et al.

deals with migrants from Ghana and it is an interesting example of a feasibility study to perform

an intervention in this group. The qualitative study by Kidane et al. focusses on oral health among

refugees from Eritrea who recently came to Germany. It is a big challenge to do research on this

group, not only because it has a very heterogeneous composition, but also because it is very difficult to

ix



approach them for research and to generalize the results due to lack of representativeness even for

select groups.

Oral health is also in the focus of the systematic review on dental caries among refugees in Europe,

reported by Buhari et al. This is the second paper of this Special Issue drawing attention to oral

health an often overlooked but highly relevant public health concern. The study by Vonneilich et al.

also focusses on the European context and draws attention to differences in changing health pattern

between aging migrants and non-migrants. Given the history of immigration to European countries,

the importance of healthy ageing of migrants is further increasing.

The two final studies of this Special Issue broaden its focus beyond Europe. Martinez-Cardoso

and Geronimus examine how migration affects the cardio-metabolic health profile of Mexicans living

temporarily in the United States and the systematic literature review by Racaite et al. looks globally

at physical health consequences among so-called left-behind children, e.g., children whose parents

temporarily migrated for work.

In summary, the current collection attests to the ample research needs and opportunities around

migration and health, with a focus on recent, as well as earlier migration to Europe. It sheds light on

several issues ranging from non-communicable disease epidemiology and health services utilization

to aspects of quality of life, and of some methodological challenges. We hope that the collection

stimulates further research in this important field and supports mainstreaming of migrant health in

health research in coming years.

Heiko Becher, Volker Winkler, Hajo Zeeb

Editors
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Abstract: This study examined time trends and clinical and pathological characteristics of colorectal
cancer (CRC) among ethnic German migrants from the Former Soviet Union (resettlers) and the
general German population. Incidence data from two population-based cancer registries were used
to analyze CRC as age-standardized rates (ASRs) over time. The respective general populations
and resettler cohorts were used to calculate standardized incidence ratios (SIRs) by time-period
(before and after the introduction of screening colonoscopy in 2002), tumor location, histologic type,
grade, and stage at diagnosis. Additionally, SIRs were modeled with Poisson regression to depict
time trends. During the study period from 1990 to 2013, the general populations showed a yearly
increase of ASR, but for age above 55, truncated ASR started to decline after 2002. Among resettlers,
229 CRC cases were observed, resulting in a lowered incidence for all clinical and pathological
characteristics compared to the general population (overall SIR: 0.78, 95% CI 0.68–0.89). Regression
analysis revealed an increasing SIR trend after 2002. Population-wide CRC incidence decreases after
the introduction of screening colonoscopy. In contrast the lowered CRC incidence among resettlers
is attenuating to the general population after 2002, suggesting that resettlers do not benefit equally
from screening colonoscopy.

Keywords: incidence; colorectal cancer; young-onset; clinical characteristics; pathological character-
istics; migrants; Former Soviet Union; Germany

1. Introduction

The term colorectal cancer (CRC) summarizes malignancies of the colon and the
rectum. In 2016, its median age of diagnosis was 76 and 72 years among German women
and men, respectively [1]. The incidence of CRC started to decrease after the introduction
of colon cancer screening by colonoscopy in 2002 [2]. Recently, rising CRC incidence
among adolescents and young adults has attracted increased attention [3,4]. It is known
that these so-called young-onset CRC tumors present distinctive clinical and pathological
characteristics with lower survival compared to non-young-onset CRC cases [4–6]. An
increasing prevalence of well-known CRC risk factors, such as alcohol consumption [7],
red meat intake, low physical activity, cigarette smoking [8], obesity [9,10], and diabetes
mellitus [11] are discussed as the main reasons. Additionally, the recommended screening
age may influence the observed differences between young-onset and non-young-onset
CRC, respectively [12,13].

Int. J. Environ. Res. Public Health 2021, 18, 4547. https://doi.org/10.3390/ijerph18094547 https://www.mdpi.com/journal/ijerph
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Colonoscopy is a secondary prevention method that is generally offered to populations
with increased age, family history of CRC syndromes, and chronic inflammatory bowel
diseases [4,14]. Unlike other cancer screening methods aiming for early diagnosis to
improve patients’ outcomes, colonoscopy additionally allows removing precancerous
lesions during the examination [15]. In Germany, statutory health insurance (SHI) has
offered fully covered colonoscopies to people aged 55 years and above since 2002, as an
alternative to the fecal occult blood test, which has been offered since 1977 [16]. In 2019,
Germany lowered the recommended age for screening colonoscopies for men to 50 years,
while it remained unchanged for women [17].

Ethnic German resettlers from the Former Soviet Union are the second-largest migrant
group in Germany, with about 2.5 million people immigrating in large numbers in the early
1990s after the fall of the iron curtain [18]. They receive German citizenship upon arrival
and are entitled to fully utilize the German healthcare system [19,20]. Focusing on cancer
incidence and mortality compared to the general population of Germany, Kaucher et al.
found that incidence and mortality of colorectal (both sexes), lung (women), prostate, and
female breast cancer were lower among resettlers [21].

Considering the discussion about the increasing incidence of CRC at younger ages
and the offer of screening colonoscopy, this study aims to explore the incidence of CRC
and its temporal trends and to compare clinical and pathological characteristics of CRC
cases between resettlers and the general German population.

2. Materials and Methods

We used data of two resettler cohorts, one in the administrative district of Münster
(North Rhine-Westphalian) and another one in the federal state of the Saarland with the
observation periods 1994 to 2013 and 1990 to 2009, respectively. The combined cohort
comprised 51,311 resettlers (Saarland: 18,619; Münster: 32,692), who immigrated between
1990 and 2001 (Münster) and between 1990 and 2005 (Saarland). More details on the
study population and the follow-up procedures can be found elsewhere [21,22]. The study
protocol was approved by the Ethics Committee of the Medical Faculty, University Hospital
Heidelberg [22].

In brief, the vital status of resettlers was derived from local population registries
through record linkage or manually. The accumulated person-time was estimated for
each sex, 5-year age group (up to 85+), and calendar year. For the general populations of
the Saarland and Münster, person-time was ascertained from the mid-year populations
provided by the federal statistic office of the Saarland and the federal cancer registry of
North Rhine-Westphalian, respectively. Both population-based cancer registries provided
data on CRC cases in the respective general population and the respective resettler cohort
through record linkage. Incidence data included date of diagnosis, age at diagnosis, sex,
tumor location (International Classification of Diseases 10th Revision (ICD-10)), tumor
morphology (International Classification of Diseases for Oncology third revision (ICD
O-3)), tumor grade, and stage at diagnosis. We restricted all analysis to histologically
confirmed primary CRC cases (ICD-10 C18-C20) and categorized patients according to age
(<55 years: young-onset CRC, ≥55 years: non-young-onset CRC).

The condensed stage at diagnosis coding system developed by the European Network
of Cancer Registries was used to categorize tumors into a local, advanced, or unknown
stage based on the status of lymph nodes (N) and the existence of metastasis (M) [23],
due to expected missing values in population-wide registry data with varying versions
of the TNM classification. Furthermore, we combined well and moderately differentiated
tumors (grades 1 and 2) as low grade and poorly differentiated and undifferentiated ones
(grades 3 and 4) as high grade. For three-year calendar periods, we calculated truncated
age-standardized incidence rates (ASRs) separately for young-onset and non-young-onset
CRC using the 1976 European standard population [24].

Afterward, we modeled the truncated ASR over time by first estimating age-specific
rates with Poisson regression using the number of observed cases as the dependent variable
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and the log of the mid-year population P as the offset. For young-onset incidence Y, calendar
year T from 1990 to 2013 (continuous, coded from 0 to 23, starting in 1990) and age group
A (categorical, 5-year age groups) were used as covariables (see formula 1).

For non-young-onset CRC incidence Z, an interrupted time-series approach [25] was
used to detect changes due to colonoscopy screening introduced in 2002. In addition to
calendar year T and age group A, “colonoscopy” X (binary; 0: years 1990–2001, 1: years
2002–2013) and the interaction term between the calendar year and “colonoscopy” were
used as covariables (see Formula (2)). Using the modeled yearly age-specific rates Y and Z
from Formulas (1) and (2), we calculated the ASR shown in Figure 1:

log(Yt, a) = log(P) + β0 + β1T + β′
2 A (1)

log(Zt, a) = log(P) + β0 + β1T + β′
2 A + β3Xt + β4TXt (2)

 

Figure 1. Observed and modeled young-onset and non-young-onset truncated ASRs of colorectal
cancer incidence for the general population from 1990 to 2013; the rate ratio (RR) corresponds to
the modeled calendar year effect (see Appendix A); the dashed line indicates the introduction of
screening colonoscopy; black represents the Saarland population, gray the Münster population.

In the next step, we calculated standardized incidence ratios (SIRs) to compare ob-
served CRC cases among resettlers to expected numbers in the respective host population
using sex, age group, and calendar year-specific rates. SIRs were computed with exact
95% confidence intervals (95% CI) for all cases and before and after the introduction of
colonoscopy in 2002, as well as for tumor location, grading, histology, and condensed stage
at diagnosis.

We also modeled sex-specific SIRs with Poisson regression for young-onset and non-
young onset cases separately using the number of observed cases among resettlers as the
dependent variable and the log of the expected cases E as the offset. For young-onset
cases U, we used sex S (binary; 0: male, 1: female) and calendar year T as covariables
(see Formula (3)). For non-young-onset cases V, the model was again extended with the
covariables colonoscopy X and the interaction term of the calendar year and colonoscopy
(see Formula (4)):

log(Ut, s) = log(E) + β0 + β1T + β2S (3)

log(Vt, s) = log(E) + β0 + β1T + β2S + β3Xt + β4TXt (4)

3
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In all Poisson models, standard errors were controlled for overdispersion [26]. Statisti-
cal analyses were performed using Stata/IC 15.1 for Windows (64-bit x86-64) Revision 21
November 2017 (StataCorp LLC, 4905 Lakeway Drive, College Station, TX 77845, USA).

3. Results

Between 1990 and 2013, the combined resettler cohorts comprised 666,899 person-years
and 238 diagnoses with primary colorectal cancer, of which 229 (96.2%) cases were histo-
logically confirmed. In the host population, 48,980 (88.7%) CRC cases were histologically
confirmed. Demographic characteristics of patients, as well as clinical and pathological
features of the included tumors among the general population and the resettlers, are sum-
marized in Table 1. Notably, there were more young-onset CRC cases among resettlers
(22.3% vs. 10.0%). Rectal cancer was more frequently diagnosed for the general population,
while among resettlers, CRC was more likely in the left colon. In both groups, most CRC
cases were of other adenocarcinoma subtypes, low grade, and localized tumors.

Table 1. Demographic characteristics and clinical and pathological characteristics of CRC among resettlers and in the
general population (Saarland, 1990–2009 and Münster, 1994–2013).

Characteristics
General Population Resettler

N % N %

Total 48,980 100.0 229 100.0

Region
Saarland 17,405 35.5 76 33.2
Münster 31,575 64.5 153 66.8

Time period
1990–2001 19,466 39.7 52 22.7

2002–2013 (colonoscopy) 29,514 60.3 177 77.3

Young-onset
yes (age < 55) 4906 10.0 51 22.3
no (age ≥ 55) 44,074 90.0 178 77.7

Sex
Female 25,349 51.8 106 46.3
Male 23,631 48.2 123 53.7

Anatomic location

Right colon 13,123 26.8 55 24.0
Left colon 12,756 26.0 83 36.3

Rectum 15,810 32.3 66 28.8
Other/unknown 7291 14.9 25 10.9

Histologic Type

Mucinous adenocarcinoma 8463 17.3 34 14.9
Signet-ring cell carcinoma 311 0.6 1 0.4

Other adenocarcinoma subtypes 36,344 74.2 183 79.9
Other/unknown 3862 7.9 11 4.8

Tumor grade
Low 34,663 70.8 174 76.0
High 10,499 21.4 44 19.2

Unknown 3818 7.8 11 4.8

Tumor stage
Local 18,469 37.7 93 40.6

Advanced 17,404 35.5 85 37.1
Unknown 13,107 26.8 51 22.3

Separated by age at onset, Figure 1 illustrates the observed and the modeled truncated
ASR of the general populations. The underlying Poisson regression coefficients can be
found in Appendix A.

Table 2 presents results of the SIR analyses of CRC among resettlers compared to
the general population. Overall, the SIR was lower among resettlers in both cohorts and
for both sexes. Resettlers showed a lower incidence of CRC according to all clinical and
pathological characteristics.
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Table 2. Standardized incidence ratios of resettlers compared to the general Saarland (1990–2009) and Münster (1994–2013)
population with exact 95% confidence intervals.

Characteristics
Total Saarland Münster

Obs. SIR (95% CI) Obs. SIR (95% CI) Obs. SIR (95% CI)

Total (1990–2013) 229 0.78 (0.68–0.89) 76 0.73 (0.57–0.91) 153 0.81 (0.68–0.94)

Time period
1990–2001 52 0.61 (0.46–0.80) 31 0.72 (0.49–1.02) 21 0.50 (0.31–0.76)
2002–2013 (colonoscopy) 177 0.85 (0.73–0.98) 45 0.74 (0.54–0.98) 132 0.89 (0.75–1.06)

Young-onset
Yes (age < 55) 51 0.99 (0.74–1.31) 14 0.80 (0.44–1.34) 37 1.10 (0.77–1.51)
No (age ≥ 55) 178 0.73 (0.63–0.85) 62 0.72 (0.55–0.92) 116 0.74 (0.61–0.89)

Sex
Female 123 0.85 (0.71–1.02) 47 0.97 (0.71–1.29) 76 0.80 (0.63–0.99)
Male 106 0.70 (0.58–0.85) 29 0.52 (0.35–0.75) 77 0.81 (0.64–1.02)

Anatomical location

Right colon 55 0.69 (0.52–0.91) 15 0.65 (0.36–1.06) 40 0.72 (0.51–0.98)
Left colon 83 1.08 (0.86–1.33) 29 1.08 (0.73–1.55) 54 1.07 (0.80–1.39)
Rectum 66 0.68 (0.53–0.87) 16 0.45 (0.26–0.73) 50 0.82 (0.61–1.08)
Others (incl. % unknown) 25 (20) 0.60 (0.39–0.89) 16 (31.3) 0.86 (0.49–1.40) 9 (0) 0.39 (0.18–0.75)

Histologic type

Mucinous adenocarcinoma 34 0.67 (0.47–0.94) 14 0.82 (0.45–1.38) 20 0.60 (0.36–0.92)
Signet-ring cell carcinoma 1 0.45 (0.01–2.49) 1 1.13 (0.03–6.31) 0 0.00 (0.00–2.73)
Other adenocarcinomas 183 0.83 (0.71–0.96) 59 0.73 (0.56–0.94) 124 0.88 (0.74–1.05)
Others 11 0.53 (0.26–0.95) 2 0.35 (0.04–1.26) 9 0.60 (0.27–1.14)

Tumor grade
Low grade 174 0.83 (0.71–0.96) 61 0.82 (0.62–1.05) 113 0.83 (0.68–0.99)
High grade 44 0.68 (0.50–0.92) 13 0.58 (0.31–0.98) 31 0.74 (0.50–1.05)
Unknown 11 0.57 (0.29–1.03) 2 0.29 (0.03–1.04) 9 0.73 (0.34–1.40)

Tumor stage
Local stage 93 0.82 (0.66–1.01) 26 0.67 (0.44–0.98) 67 0.90 (0.70–1.15)
Advanced stage 85 0.79 (0.63–0.98) 32 0.86 (0.59–1.22) 53 0.76 (0.57–0.99)
Unknown 39 0.64 (0.45–0.87) 18 0.49 (0.25–0.88) 28 0.72 (0.48–1.05)

SIR, standardized incidence ratio; Obs., number of observations; CI, confidence interval. Significant results are bolded.

Modeled SIRs for CRC among resettlers are shown in Figure 2. Among non-young-
onset CRC, an increasing SIR could be observed after the introduction of screening
colonoscopy in 2002. Corresponding Poisson regression coefficients can be found in
Appendix A.

 

Figure 2. Modeled standardized incidence ratios for colorectal cancer among resettlers compared to the direct host
populations using Poisson regression from 1990 to 2013; the relative SIR change (RRR) corresponds to the modeled calendar
year effect (see Appendix A); the dashed line indicates the year of screening colonoscopy introduction; the blue line
represents men, red line women.
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4. Discussion

This study confirmed a declining incidence in the population for which screening
colonoscopy is offered in Germany. Among resettlers, the CRC incidence in older age
groups was lower compared to the general population; however, for young-onset CRC,
there was no difference. The lower incidence of resettlers was increasing and, therefore,
attenuating to the general population after the introduction of screening colonoscopy. With
respect to clinical and pathological characteristics, there were hardly any differences to the
general population except for a higher frequency of left colon tumors among resettlers.

The observed increase of CRC incidence among young individuals is consistent with
a number of studies from different western countries [10,27–29]. This increase may to some
extent be attributed to modifiable risk factors, such as obesity and physical inactivity [30,31].
Additionally, low awareness of young-onset CRC among both patients and physicians
and that it also occurs in those who are not subjected to family history or apparent risk
factors [32] might contribute.

Left-sided CRC diagnosis is associated with rectal bleeding and changes in bowel
habits [33], which may generally lead to delayed diagnoses. Additionally, a previous study
suggested that male resettlers were more likely to be diagnosed with advanced tumors
when looking at the most frequent cancer-sites combined (stomach, colorectal, lung, breast,
and prostate cancer) [21]. However, this study does not show delayed diagnoses for CRC
among resettlers. In contrast, the general German population presented a higher incidence
of mucinous adenocarcinoma, which is associated with poorer clinical and pathological
characteristics, such as higher grade and advanced stage at diagnosis, leading to lower
survival compared to other CRC types [34].

A possible explanation for the attenuating incidence between resettlers and the general
population is that risk behaviors and lifestyle adjustments to the host population are
likely among migrants, as well as improved screening and diagnostic accessibility [21,35].
Resettlers may gradually adjust their lifestyle and dietary habits due to greater availability
and selection of food [21]. Another explanation for the attenuating incidence might be the
overtime constant CRC incidence rate among resettlers, suggesting that resettlers do not
benefit from screening colonoscopy equally to the German population, which experiences
decreasing rates. If resettlers do not use screening colonoscopy, they also do not benefit
from the possibility to remove precancerous lesions, which may result in a higher incidence
of CRC. However, the constant CRC incidence rate among resettlers (analysis not shown)
might also be explained by the limited number of observations.

Our study is the first population-based study looking at time trends and clinical and
pathological characteristics of young-onset and non-young-onset CRC among resettlers
from the Former Soviet Union compared to Germany’s general population. It needs to be
stated that the analysis relies only on secondary data without information on individual
risk factors, such as lifestyle, family history of CRC, etc. Furthermore, the dataset was
restricted to histologically confirmed CRC cases leavening out 11.0% (young-onset: 5.2%;
non-young-onset: 11.9%) of all reported CRC cases. However, there was no time trend
concerning histological confirmation, and the fraction of confirmed cases was close to
or above 90% except for the years 1994 to 1996 when only about 70% of all cases were
histologically confirmed. Therefore, the restriction to histologically confirmed cases does
not introduce bias onto the time trend analysis of the general population. Concerning
the resettler cohorts, selection bias was unlikely since all ethnic Germans were invited
to migrate to Germany, and during the immigration process, they were allocated quasi-
randomly to their first area of residence [22]. Due to data protection concerns, neither
information on the date of immigration nor an individual mortality follow-up among
individuals of the Münster cohort was available, which prevented us from analyzing
the incidence among resettlers concerning lengths of stay in Germany. However, since
most resettlers migrated to Germany in the first half of the 1990s, calendar time is highly
correlated with length of stay. It should also be mentioned that the person-time of the
Münster cohort had to be estimated due to an incomplete follow-up [36].
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5. Conclusions

Similar to other countries, Germany is encountering a decreasing CRC incidence in
the population eligible for screening colonoscopy. CRC incidence among ethnic German
migrants from the Former Soviet Union is lower but continuously attenuates to the general
population. This might hint towards less screening participation among resettlers, which
may lead to increasing CRC incidence. However, the clinical and pathological characteris-
tics of the resettler’s tumor conditions were hardly different from the general population.
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Appendix A

Table A1. Poisson regression for modeled incidence rates displayed in Figure 1, non-young-onset CRC.

Variable
Saarland Münster

Coefficient p-Value Coefficient p-Value

Constant −5.79 <0.001 −6.75 <0.001
Calendar year 0.02 <0.001 0.11 <0.001

Age group <0.001 <0.001
55–59 −1.19 −1.44
60–64 −0.73 −0.99
65–69 −0.41 −0.62
70–74 −0.16 −0.34
75–79 0.03 −0.10
80–84 0.18 0.00
85+ Ref. Ref.

Colonoscopy <0.001 <0.001
No (calendar year < 2002) Ref. Ref.
Yes (calendar year ≥ 2002) 0.64 1.46

Colonoscopy X calendar year <0.001 <0.001
No Ref. Ref.
Yes −0.05 −0.13
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Table A2. Poisson regression for modeled incidence rates displayed in Figure 1, young-onset CRC.

Variable
Saarland Münster

Coefficient p-Value Coefficient p-Value

Constant −27.42 0.976 −28.19 0.972
Calendar year −0.01 0.028 0.02 <0.001

Age group <0.001 <0.001
0–4 −20.09 −20.15
5–9 −20.18 −6.42

10–14 −20.24 −4.99
15–19 −4.71 −4.21
20–24 −4.13 −4.13
25–29 −3.87 −3.58
30–34 −3.14 −2.77
35–39 −2.11 −2.10
40–44 −1.45 −1.45
45–49 −0.74 −0.70
50–54 Ref. Ref.

Table A3. Poisson regression for standardized incidence ratios displayed in Figure 2.

Variable
Young-Onset CRC Non-Young-Onset CRC

Coefficient p-Value Coefficient p-Value

Constant −0.22 0.593 −0.37 0.414
Calendar year 0.02 0.429 −0.05 0.341

Sex 0.455 0.024
Male Ref. Ref.

Female −0.19 0.31
Colonoscopy 0.113

No (calendar year < 2002) Ref.
Yes (calendar year ≥ 2002) −0.97

Colonoscopy X calendar year 0.072
No Ref.
Yes 0.11

References

1. Koch-Institut, R. Krebs in Deutschland Für 2015/2016; Robert Koch-Institut: Berlin, Germany, 2019.
2. Brenner, H.; Schrotz-King, P.; Holleczek, B.; Katalinic, A.; Hoffmeister, M. Declining bowel cancer incidence and mortality in

Germany: An analysis of time trends in the first ten years after the introduction of screening colonoscopy. Dtsch. Ärzteblatt Int.
2016, 113, 101. [CrossRef]

3. Siegel, R.L.; Miller, K.D.; Fedewa, S.A.; Ahnen, D.J.; Meester, R.G.S.; Barzi, A.; Jemal, A. Colorectal cancer statistics, 2017. CA
Cancer J. Clin. 2017, 67, 177–193. [CrossRef]

4. Ahnen, D.J.; Wade, S.W.; Jones, W.F.; Sifri, R.; Mendoza Silveiras, J.; Greenamyer, J.; Guiffre, S.; Axilbund, J.; Spiegel, A.; You, Y.N.
The Increasing Incidence of Young-Onset Colorectal Cancer: A Call to Action. Mayo Clin. Proc. 2014, 89, 216–224. [CrossRef]

5. Ballester, V.; Rashtak, S.; Boardman, L. Clinical and molecular features of young-onset colorectal cancer. World J. Gastroenterol.
2016, 22, 1736–1744. [CrossRef] [PubMed]

6. Patel, S.G.; Ahnen, D.J. Colorectal Cancer in the Young. Curr. Gastroenterol. Rep. 2018, 20, 15. [CrossRef] [PubMed]
7. Fardet, A.; Druesne-Pecollo, N.; Touvier, M.; Latino-Martel, P. Do alcoholic beverages, obesity and other nutritional factors modify

the risk of familial colorectal cancer? A systematic review. Crit. Rev. Oncol. Hematol. 2017, 119, 94–112. [CrossRef]
8. Johnson, C.M.; Wei, C.; Ensor, J.E.; Smolenski, D.J.; Amos, C.I.; Levin, B.; Berry, D.A. Meta-analyses of colorectal cancer risk

factors. Cancer Causes Control 2013, 24, 1207–1222. [CrossRef] [PubMed]
9. Pan, S.Y.; DesMeules, M. Energy intake, physical activity, energy balance, and cancer: Epidemiologic evidence. Methods Mol. Biol.

2009, 472, 191–215. [CrossRef]
10. Edwards, B.K.; Ward, E.; Kohler, B.A.; Eheman, C.; Zauber, A.G.; Anderson, R.N.; Jemal, A.; Schymura, M.J.; Lansdorp-Vogelaar,

I.; Seeff, L.C. Annual report to the nation on the status of cancer, 1975–2006, featuring colorectal cancer trends and impact of
interventions (risk factors, screening, and treatment) to reduce future rates. Cancer 2010, 116, 544–573. [CrossRef]

11. Yuhara, H.; Steinmaus, C.; Cohen, S.E.; Corley, D.A.; Tei, Y.; Buffler, P.A. Is diabetes mellitus an independent risk factor for colon
cancer and rectal cancer? Am. J. Gastroenterol. 2011, 106, 1911–1921, quiz 1922. [CrossRef] [PubMed]

8



Int. J. Environ. Res. Public Health 2021, 18, 4547

12. Torre, L.A.; Siegel, R.L.; Ward, E.M.; Jemal, A. Global cancer incidence and mortality rates and trends—An update.
Cancer Epidemiol. Prev. Biomark. 2015, 25, 16–27. [CrossRef] [PubMed]

13. Jung, Y.S. Is colorectal cancer screening necessary before 50 years of age? Intest. Res. 2017, 15, 550–551. [CrossRef]
14. Bibbins-Domingo, K.; Grossman, D.C.; Curry, S.J.; Davidson, K.W.; Epling, J.W.; García, F.A.; Gillman, M.W.; Harper, D.M.;

Kemper, A.R.; Krist, A.H. Screening for colorectal cancer: US Preventive Services Task Force recommendation statement. JAMA
2016, 315, 2564–2575. [PubMed]

15. Austin, H.; Henley, S.J.; King, J.; Richardson, L.C.; Eheman, C. Changes in colorectal cancer incidence rates in young and older
adults in the United States: What does it tell us about screening. Cancer Causes Control 2014, 25, 191–201. [CrossRef]

16. Brenner, H.; Altenhofen, L.; Stock, C.; Hoffmeister, M. Prevention, early detection, and overdiagnosis of colorectal cancer within
10 years of screening colonoscopy in Germany. Clin. Gastroenterol. Hepatol. 2015, 13, 717–723. [CrossRef]

17. Bundesausschuss, G. Beschluss des Gemeinsamen Bundesausschusses über eine Richtlinie für Organisierte Krebsfrüherkennungsprogramme
und eine Änderung der Krebsfrüherkennungs-Richtlinie. Decision of the Federal Joint Committee on a Directive of Organized Cancer
Screening Programs and an Amendment to the Cancer Screening Directive; Federal Joint Committee: Berlin, Germany, 2018.

18. Bundesverwaltungsamt. (Spät-)Aussiedler und Ihre Angehörigen Zeitreihe 1950–2017; Herkunftsstaaten: Cologne, Germany, 2017.
19. Bundesamt, S. Bevölkerung und Erwerbstätigkeit; Statistisches Bundesamt: Wiesbaden, Germany, 2018.
20. Kaucher, S.; Deckert, A.; Becher, H.; Winkler, V. Migration pattern and mortality of ethnic German migrants from the former

Soviet Union: A cohort study in Germany. J. BMJ Open 2017, 7, e019213. [CrossRef] [PubMed]
21. Kaucher, S.; Kajüter, H.; Becher, H.; Winkler, V. Cancer Incidence and Mortality among Ethnic German Migrants From the Former

Soviet Union. Front. Oncol. 2018, 8, 378. [CrossRef] [PubMed]
22. Winkler, V.; Kaucher, S.; Deckert, A.; Leier, V.; Holleczek, B.; Meisinger, C.; Razum, O.; Becher, H. Aussiedler Mortality (AMOR):

Cohort studies on ethnic German migrants from the Former Soviet Union. BMJ Open 2019, 9, e024865. [CrossRef]
23. Berrino, F.; Brown, C.; Moller, T.; Sobin, L.; Faivre, J. ENCR Recommendations—Condensed TNM for Coding the Extent of

Disease. Lyon Eur. Netw. Cancer Regist. 2002, 2–5.
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Abstract: Objective: Previous studies have shown that the incidence of gastric cancer (GC), and
particularly intestinal GC, is higher among resettlers from the former Soviet Union (FSU) than in
the general German population. Our aim was to investigate if the higher risk remains over time.
Methods: GC cases between 1994 and 2013, in a cohort of 32,972 resettlers, were identified by the
respective federal cancer registry. Age-standardized rates (ASRs) and standardized incidence ratios
(SIRs) were analyzed in comparison to the general population for GC subtypes according to the
Laurén classification. Additionally, the cohort was pooled with data from a second resettler cohort
from Saarland to investigate time trends using negative binomial regression. Results: The incidence of
intestinal GC was elevated among resettlers in comparison to the general population (SIR (men) 1.64,
95% CI: 1.09–2.37; SIR (women) 1.91, 95% CI: 1.15–2.98). The analysis with the pooled data confirmed
an elevated SIR, which was stable over time. Conclusion: Resettlers’ higher risk of developing
intestinal GC does not attenuate towards the incidence in the general German population. Dietary
and lifestyle patterns might amplify the risk of GC, and we believe that further investigation of risk
behaviors is needed to better understand the development of disease pattern among migrants.

Keywords: incidence; stomach cancer; Laurén classification; migrants; former Soviet Union;
cohort; Germany

1. Introduction

Migration is a growing phenomenon in the world. In 2019, 272 million people were international
migrants according to the International Organization for Migration [1]. Given diverse push and pull
factors behind migration, migrants are a heterogenous group of people [2]. Traditionally, the health of
migrants is investigated by comparing it to the health of the host country’s non-migrant population.
Upon their arrival, migrants may suffer from less morbidity and mortality as a result of the “healthy
migrant effect”. In general, differences in health and disease are expected to attenuate over time as
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migrants adapt to exposure of risk factors and changing environments [3,4]. As exposures change over
time, the importance of a life course approach has been emphasized for further understanding migrant
health and its disparities [5].

In 2018, one out of four people living in Germany had a migration background [6]. To date, the
second largest migrant group consists of ethnic German resettlers whose ancestors migrated to Russia
in 18th and 19th centuries on invitation by the Russian empress to farm unsettled land. After the Second
World War, ethnic Germans and their families were invited by the government of West Germany to
return to Germany. They obtained German citizenship upon arrival and were quasi-randomly allocated
to the federal states based on population density and economic conditions. Due to strict emigration
regulations, it was not until after the collapse of the Soviet Union that a significant migration flow
reached Germany peaking in 1994 with more than 200,000 people per year. Until 2019, about 2.4 million
resettlers have migrated from the former Soviet Union to Germany [7–9].

Gastric cancer (GC) is the fifth most common cancer type worldwide, and it occurs twice as
frequent among men than women [10]. The prognosis is poor: in Germany the relative five-year
survival rate is 30–35% [11]. GC is a heterogeneous disorder, associated with both genetic and
environmental factors. The most important risk factor is infection with Helicobacter pylori (H. pylori).
Lifestyle and dietary risk factors associated to GC are alcohol, smoking, red and processed meat,
salty foods, obesity, and low physical activity. Age, male gender, low socioeconomic status, and
gastroesophageal reflux are other factors predisposing GC [12–16]. The incidence of GC has decreased
significantly over the last decades, probably explained by higher standards of hygiene, better nutrition,
and eradication of H. pylori infections [17,18]. According to the widely used Laurén classification, GC
can be distinguished into two main histologic types: diffuse and intestinal. Briefly, the intestinal type is
composed of well-differentiated polarized cells forming glandular structures, whereas the diffuse type
consists of less differentiated and unpolarized cells in randomly ordered cell clusters [19]. Regarding
epidemiology, intestinal GC occur predominantly in men and in older age groups, whereas diffuse GC is
equally frequent in both sexes and is more common at younger ages [20]. Evidence suggests that the two
subtypes are associated to risk factors such as lifestyle and dietary factors to varying degrees [21–23].

Previous studies have found an elevated incidence and mortality of GC among resettlers, and
particularly a higher risk of developing intestinal GC, in comparison to the general population [24–27].
The aim of this study was to further investigate differences in intestinal GC among resettlers by (i)
replicating previous findings in another cohort of resettlers and (ii) pooling all available data on
resettlers’ GC incidence for a joint analysis to provide insight into whether subtype specific risk
differences attenuate or remain over time.

2. Methods

2.1. Münster Cohort

The study is mainly based on a registry-based cohort established in the administrative district of
Münster (the AMIN cohort; Aussiedler in Münster—Incidence cohort study). Details about the Münster
cohort and the follow up procedures can be found elsewhere [25,28]. In brief, the cohort comprised
32,962 resettlers who were assigned to the district between 1990 and 2001 and is a quasi-random sample
of 53% of all resettlers in that district which is a part of the federal state North Rhine-Westphalia (NRW),
Germany. Person-years (PY) of time under risk for developing a cancer condition were estimated
from the beginning of 1994 or immigration (if later than 1994) to the diagnosis of GC or the end of
follow-up (31st December 2013) taking into account deaths and out-migration of the study area [25,29].
The accumulated person-time of the general population of the Münster region was derived from the
midyear population (from 1994 to 2013), provided by the federal cancer registry of NRW. The study
was conducted in accordance with the Declaration of Helsinki, and the protocol was approved by the
Ethics Committee of the Medical Faculty, University Hospital Heidelberg (S-319/2013).
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Records of patients with incident GC cases diagnosed between 1994 and 2013 were provided by
the NRW cancer registry (three-digit ICD-10 code: C16, ICD-9 code: 151). Cases among resettlers were
identified by a pseudonymized two-step record linkage procedure [7,30]. GC cases were divided into
three subgroups based on the tumor morphology according to ICD-O-3 (International Classification
System of Diseases for Oncology, 3rd edition) and the Laurén classification: intestinal GC, diffuse GC,
and other/missing GC. The latter group comprises carcinomas with other specified histology patterns
or unspecified or missing tumor morphology. The classification and numbers of cases are summarized
in Table 1 (morphology codes according to the second edition of the ICD-O used for cases diagnosed
between 1992 and 2002 could be unambiguously translated into ICD-O-3 values) [31].

Table 1. Numbers of gastric cancer (GC) cases in the Münster population with corresponding ICD-O-3 a,b

codes and classification by Laurén.

Laurén Classification ICD-O-3 Codes N c

Intestinal GC (44%) 8140/3 Adenocarcinoma, not otherwise specified 2486
8144/3 Adenocarcinoma, intestinal type 1774
8211/3 Tubular adenocarcinoma 283
8260/3 Papillary adenocarcinoma, not otherwise
specified 66

8480/3 Mucinous adenocarcinoma 169
Diffuse GC (26%) 8490/3 Signet ring cell carcinoma 1540

8142/3 Linitis plastica 21
8145/3 Carcinoma, diffuse type 1321

Other/Missing GC (30%) Sections 802–857: Other carcinoma 697
Sections 804 and 824: Endocrine carcinoma 182
Sections 880–914: Sarcoma 159
Sections 917–971: Lymphoma 1
Section 800: Neoplasm 498
Section 801: Carcinoma, not otherwise specified 1676

Total 10,873
a International Classification System of Diseases for Oncology, 3rd edition; b Codes and terms can be unambiguously
translated from ICD-O 2nd edition used 1992–2002; c N includes all gastric cancer cases among resettlers and the
general population in Münster.

Statistical Analyses

Age-standardized incidence rates (ASR) for the Münster population were calculated by direct
standardization using the old European standard population [32]. Calculations were performed by sex
and two-year calendar periods (1: 1994–1995, 2: 1996–1997, . . . , 10: 2012–2013) for the total group and
for each histologic GC subgroup separately. Additionally, negative binomial regression was used to
model ASR time trends by estimating age-specific rates, which were again standardized directly. The
model used the number of cases as the dependent variable and sex (categorical), age group (categorical),
and calendar year (continuous, calendar year—1990) as independent variables and log(PY) as the offset.
Standardized incidence ratios (SIR) of resettlers in comparison to the general Münster population were
calculated using indirect standardization. SIRs were calculated separated by sex and by the three
subgroups of GC.

2.2. Pooled Data from Münster and Saarland Cohorts

To further investigate SIR and the secular trends in GC incidence among resettlers in comparison
to the general population, data from the Münster cohort and the AMOR cohort, a second resettler
cohort from the federal state of Saarland, were combined [24]. The characteristics of the pooled data
are represented in Table 2, further description of the Saarland cohort can be found elsewhere [26,28].
In brief, the AMOR cohort comprises 18,619 resettlers who were assigned to the federal state of the
Saarland, Germany, between 1990 and 2005. Incidence data from 1990 to 2009 were provided by the
Saarland Cancer Registry, and vital status follow-up was performed by local registry offices. Data
from the mid-year Saarland population were provided by the federal statistics offices. The combined
observation time for the Münster cohort and the Saarland cohort was between 1990 and 2013.
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Statistical Analyses

The expected cases for the pooled SIR analysis were calculated for each cohort separately using
incidence and population data of the respective host populations. SIRs were calculated for the whole
study time and for the calendar periods 1990–2001 and 2002–2013. Additionally, time trends of SIRs
were modeled using negative binomial regression. The model used the number of observed events
among resettlers as the dependent variable and sex (categorical), subtype (categorical), calendar year
(continuous, calendar year—1990), and cohort (categorical) as independent variables and the number
of expected cases as the offset. ASRs and SIRs were calculated with exact 95% confidence intervals
(95% CIs) and the significance level was set to 0.05. Statistical analyses were performed using Stata IC
(version 14) (StataCorp LLC, Texas, USA).

3. Results

3.1. Descriptive Results

Table 2 summarizes characteristics of the study population in Münster and the pooled data. The
Münster cohort comprised 16,033 men and 16,939 women, and a total of 462,823 PY with a mean
follow-up time for 13.4 years. The mid-year population in Münster was 2,558,285 in 1994 and 2,574,148
in 2013. During the study period, 10,873 gastric cancer cases were registered in the Münster region.
Intestinal GC represented the most common subtype. For both sexes combined, the median age at
diagnosis was 73 years for patients with intestinal GC and 69 years for patients with diffuse GC. The
median age at diagnosis was 75 years for patients with other/missing GC. For resettlers, the median
age at diagnosis was significantly lower than their counterparts in Münster for diffuse GC (p = 0.015)
and other/missing GC (p = 0.021), but not for intestinal GC (p = 0.222). No associations were seen
between resettler status and histologic type. The tumor was histologically confirmed in 79% of all
cancer cases, and 10% of the cancer cases were notified by death certificate only (DCO).

The pooled cohort data accumulated 667,190 person-years (52% female years). The midyear
population was on average 3,055,145. Of 152 reported GC diagnoses among resettlers, 52% were of
intestinal type. Median age at diagnosis for both male and female resettlers was also significantly
lower than their counterparts in the general population (intestinal GC p = 0.014, diffuse GC p < 0.001,
other/missing GC p = 0.003), and again there was no association between resettler status and histologic
type (p = 0.124 for men and p = 0.176 for women).

3.2. Münster Population

Figure 1 illustrates ASRs for GC subtypes in the general population of Münster. The ASR for
total GC decreased from 24.8 (95% CI: 22.7–26.8) to 16.4 (95% CI: 15.1–17.8) for men and from 13.1
(95% CI: 12.0–14.3) to 8.9 (95% CI: 7.9–9.8) for women from 1994–1995 to 2012–2013. Mean ASR for
intestinal GC was more than twice as high among men than women (9.9 (95% CI: 9.5–10.2) and 3.6 (95%
CI: 3.4–3.8), respectively) and did not change over time. There was strong evidence for a declining
trend for other/missing GC for both sexes (p < 0.001). The group of missing/other GC consisted of 73%
missing GC cases in 1994 and 54% in 2013.
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Figure 1. Age-standardized incidence rates (ASR) for each subtype of gastric cancer (GC) according to
Laurén classification in the general Münster population. Plotted for two-year periods, from 1994–1995
to 2012–2013, with 95% confidence intervals. Males marked in gray, females in black. Dashed lines
represent time trends modeled using negative binominal regression, with corresponding p-values of
linear calendar year effect (rates are standardized with respect to the old European standard population).

3.3. Resettlers in Münster

Compared to the general Münster population, the SIR of total GC was elevated for male but
not for female resettlers (Table 3). Intestinal GC was elevated among both sexes (men: 1.64 (95% CI:
1.09–2.37); women: 1.91 (95% CI: 1.15–2.98)). SIR of diffuse GC varied and was 1.61 (95% CI: 0.88–2.70)
for men and 0.64 (95% CI: 0.23–1.39) for women.

Table 3. Standardized incidence ratios (SIR) for subtypes of gastric cancer of resettlers compared to the
general Münster population.

Male Females Both Sexes

Observed
SIR (95%

CI)
Observed

SIR (95%
CI)

Observed
SIR (95%

CI)

Total GC 51 1.50
(1.12–1.98) 36 1.32

(0.93–1.83) 87 1.42
(1.14–1.76)

Intestinal GC 28 1.64
(1.09–2.37) 19 1.91

(1.15–2.98) 47 1.73
(1.28–2.31)

Diffuse GC 14 1.61
(0.88–2.70) 6 0.64

(0.23–1.39) 20 1.11
(0.68–1.71)

Other/Missing GC 9 1.10
(0.50–2.09) 11 1.40

(0.70–2.50) 20 1.25
(0.76–1.92)

GC, gastric cancer; SIR, standardized incidence ratio; CI, confidence interval.
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3.4. Pooled Cohorts Analyses

Between 1990 and 2013, the SIRs of total GC and intestinal GC were elevated for both women and
men in the Saarland cohort and Münster cohort combined (Table 4). When dividing the observation
time into two periods (1990–2001 and 2002–2013), the incidence was elevated among resettlers in
both periods. No difference in incidence was seen for diffuse GC. Regarding other/missing GC, SIR
was elevated for female resettlers in the first period, with a major decrease in the second period. In
Appendix A, SIRs are presented for each period and cohort separately. The incidence of intestinal GC
was elevated in the second period for both sexes in both cohorts. Regarding diffuse GC, the incidence
was only elevated among women in Saarland cohort during the second period.

Table 4. Standardized incidence ratios for subtypes of gastric cancer among resettlers in comparison to
the general population in Münster and Saarland.

1990–2001 a 2002–2013 b Total

Observed SIR (95% CI) Observed SIR (95% CI) Observed SIR (95% CI)

Total GC
Male 31 1.87 (1.27–2.65) 56 1.72 (1.30–2.23) 87 1.77 (1.42–2.18)
Female 28 2.09 (1.39–3.03) 37 1.46 (1.03–2.01) 65 1.68 (1.29–2.14)
Total 59 1.97 (1.50–2.54) 93 1.60 (1.29–1.96) 152 1.73 (1.46–2.03)

Intestinal GC
Male 19 2.45 (1.47–3.82) 34 1.98 (1.37–2.76) 53 2.12 (1.59–2.77)
Female 10 2.18 (1.05–4.01) 22 2.25 (1.41–3.41) 32 2.23 (1.53–3.15)
Total 29 2.35 (1.57–3.37) 56 2.08 (1.57–2.70) 85 2.16 (1.73–2.67)

Diffuse GC
Male 5 1.15 (0.37–2.69) 12 1.31 (0.68–2.28) 17 1.26 (0.73–2.01)
Female 5 1.07 (0.35–2.49) 11 1.13 (0.57–2.03) 16 1.11 (0.64–1.81)
Total 10 1.11 (0.53–2.04) 23 1.22 (0.77–1.83) 33 1.18 (0.81–1.66)

Other/Missing GC
Male 7 1.55 (0.62–3.20) 10 1.61 (0.77–2.96) 17 1.59 (0.92–2.54)
Female 13 3.17 (1.69–5.41) 4 0.67 (0.18–1.73) 17 1.69 (0.99–2.71)
Total 20 2.32 (1.42–3.59) 14 1.15 (0.63–1.93) 34 1.64 (1.13–2.29)

GC, gastric cancer; SIR, standardized incidence ratio; CI, confidence interval. a 256,089 person-years.
b 411,101 person-years.

No time trend could be observed (calendar year coefficient = 0.002, p = 0.889) when modeling SIR
(Table 5). Likewise, no difference in SIR for sex could be seen (female coefficient = 0.025, p = 0.886).
The SIR for diffuse GC was lower than for intestinal GC (diffuse type coefficient = −0.639, p = 0.013),
and one could see an effect for cohort (Saarland coefficient 0.558, p < 0.001). The estimated SIR for a
covariable combination can be obtained; for example, for the year 2000, intestinal GC, female, Münster
cohort, the estimate is exp(0.535 + 0.002 × (2000 − 1990) + 0.025) = 1.79.
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Table 5. Negative binomial regression modeling standardized incidence rate ratios for gastric cancer
among resettlers in comparison to the direct host populations in the Münster and Saarland cohorts.

Variable Coefficient a 95% CI p-Value

Year (calendar year–1990) 0.002 −0.030, 0.035 0.889
Subtype 0.013

Intestinal GC Ref.
Diffuse GC −0.639 −1.062, −0.215
Other/Missing GC −0.224 −0.648, 0.200

Sex 0.886
Male Ref.
Female 0.025 −0.318, 0.368

Cohort 0.003
Münster Ref.
Saarland 0.558 0.195, 0.921

Constant 0.535 −0.053, 1.123 0.075

GC, gastric cancer; Ref, reference; CI, confidence interval. a The coefficients represent the change in the log of the
SIR by one unit change of the calendar year—1990 or relative to the reference group.

4. Discussion and Conclusions

4.1. Key Findings

Our results are largely consistent with previous findings in the AMOR cohort from the federal
state of Saarland: we found that the incidence of intestinal GC was higher among resettlers than in
the general population in Münster [24]. In the analysis of the Saarland and Münster cohort combined
as well as separate, the incidence of intestinal GC among resettlers remained elevated in the second
period of the observation time and no secular trend could be observed. Regarding the incidence in the
general population in Münster, ASRs illustrated a decreasing trend of total GC and other/missing type
of GC, whereas no significant trend for intestinal or diffuse GC could be seen.

Over time, risk behaviors of migrants are expected to adapt to the ones in the host population,
resulting in converging rates of morbidity and mortality [5]. This was the case for several cancer types
among resettlers in Germany according to Kaucher et al. [25]. Initially, the incidence of all malignant
cancer types was lower among resettlers than the general German population. Over time, the risk for
cancer types such as colorectal, breast, and prostate cancer increased over time, towards the risk in
the general population. However, for the elevated incidence of gastric cancer, no converging trend
could be seen, possibly due to the small sample size and low number of cases. These findings were
consistent with previous research, where migrants from non-Western countries were less prone to
develop colorectal, prostate, and breast cancer but more likely to develop infectious related cancer
types such as gastric cancer [4,26]. The converging trend for the former cancer types among resettlers
may be explained by the adaptation to Western lifestyle (poor diet, sedentary lifestyle, etc.) and/or
improved screening/diagnostic possibilities [4,25,33].

Like other infectious-related cancer types, gastric cancer was found to be more prevalent in
non-Western countries [4]. In 2018, the age-adjusted incidence was 29.4 for men and 8.8 for women
in Russia, in contrast to 9.4 and 4.5 in Germany [34]. As discussed in the article of Jaehn et al. in
2016 [24], the strongest risk factor for GC, H. pylori infection, cannot alone explain the higher risk
among resettlers for only intestinal GC given its equal association to both subtypes. The development
of GC is described as a complex multifactorial process, and several studies claim that H. pylori plays a
role in early transformation steps, causing chronic inflammation, but the transitions that follow are
determined by environmental, bacterial, and host factors [20,35–38]. While host and bacterial factors
are less likely to change due to migration, in this case from FSU to Germany, it is more likely to expect
environmental factors to be influenced by lifestyle and dietary patterns in the new country of residence.

The persistent elevated risk for intestinal GC among resettlers indicates a remaining gap between
the migrant group and the host population. The differential risk could be explained by dietary patterns
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and lifestyle factors, which overall seem to be more strongly correlated to intestinal than diffuse GC.
Studies show that heavy alcohol consumption is a risk factor, while intake of a diet rich with fruit
and vegetables is a protective factor more strongly correlated to intestinal than diffuse type [21,22].
According to comparative studies [39,40], resettlers were more likely to be obese and less likely to take
part in cancer screening. Smoking habits differed by sex, with female resettlers smoking less than the
German population whereas male smoking more. Furthermore, resettlers consumed smaller amounts
of alcohol but stronger alcohol. Resettlers ate more meat and potatoes, but no difference in vegetable
intake was seen. Based on these findings, a higher consumption of stronger alcohol could increase the
risk for developing intestinal GC, whereas obesity could increase the risk of GC in general. Moreover,
resettlers have been shown to have lower socioeconomic status (SES) in comparison to the native
German population, but with a decreasing gap over time [41]. Lower SES is known have a negative
impact on health status through pathways and mechanisms understood to a certain extent [42]. A
less beneficial lifestyle and dietary patterns could have an adverse effect on the risk of developing
intestinal GC. However, generalization can be misleading as resettlers are a relatively heterogenous
group, originating from different states and regions and possibly bringing divergent lifestyle and
dietary habits with them.

4.2. Shortcomings and Limitations

The study is based on data that do not provide information on dietary pattern, lifestyle factors,
etc. Therefore, it does not allow analyzing the association between different risk behavior and
cancer diagnosis among resettlers. As cancer registration in the Münster region was not sufficiently
complete before 1994, we decided to limit the analysis to the calendar period 1994–2013. Regarding the
classification of GC cases, there was no validation study available on how to apply the Laurén scheme
on the ICD-O-3 morphology classification. We used the same criteria as the Saarland study which
was based on previous literature [24,43,44] and believe that a possible misclassification of histologic
types of GC among resettlers and the general population would be non-differential, leading to a bias
towards the null of SIRs.

The decreasing trend of other/missing GC in the general Münster population is most likely
explained by both increased completeness of data and improved diagnostics techniques to classify
histologic patterns of GC. The cases with missing histologic type are likely one of the two main subtypes
and considering the median age at diagnosis for this group (77 years in general population, 70.5 for
resettlers), these cases are more likely to be of intestinal type which is more common in older ages. The
number of missing GC is larger in the beginning than the end of the observation time. If assuming that
most of these cases would be of intestinal type, there could be a decreasing time trend hidden.

Selection bias is unlikely as all ethnic Germans were invited to Germany and a majority of them
immigrated back and were allocated quasi-randomly into federal states [45]. This fact also makes bias
caused by healthy migrant effect unlikely. The proportions of resettlers with ethnic German background
decreased from 78% in 1993 to 19% in 2004 due to larger immigration of non-ethnic German family
members and relatives [46]. The altered proportions may have increased the heterogeneity regarding
characteristics and risk factor patterns in the migrant group. The reference population comprises
both resettlers included and excluded in the cohort who are resident in the district of Münster. Due
to the contamination of the group, real differences are less likely to be observed as ratios will move
toward zero.

Due to data protection concerns, neither information on date of immigration nor mortality among
individuals of the Münster cohort was available, which prevented us from analyzing the incidence
among resettlers with respect to lengths of stay in Germany. However, as the majority of resettlers
migrated to Germany in the first half of the 1990s, calendar time is highly correlated with length of
stay. It should also be mentioned that person-time of the Münster cohort had to be estimated due to an
incomplete follow-up in method thoroughly explained elsewhere [29].
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4.3. Implications for Future Research

In conclusion, resettlers remain at higher risk of developing intestinal GC than the general
population in Germany. Lifestyle and dietary patterns may be likely to explain the discrepancy
as intestinal GC is more strongly associated with these factors. Given the poor prognosis for GC,
prevention and early detection might ease the individual’s health burden as well as the society’s
economic burden. We believe that further investigation of risk behaviors is needed to understand the
development of disease pattern among migrants.
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Appendix A

Table A1. Standardized incidence ratios for subtypes of gastric cancer among resettlers compared to
the general population in Münster and Saarland separately.

Münster 1994–2003 a 2004–2013 b

Observed SIR (95% CI) Observed SIR (95% CI)

Total GC
Male 17 1.30 (0.76–2.09) 34 1.63 (1.13–2.27)
Female 16 1.48 (0.85–2.40) 20 1.22 (0.75–1.88)

Intestinal GC
Male 8 1.33 (0.58–2.62) 20 1.81 (1.10–2.79)
Female 4 1.10 (0.30–2.81) 15 2.37 (1.33–3.92)

Diffuse GC
Male 4 1.31 (0.36–3.36) 10 1.77 (0.85–3.26)
Female 3 0.84 (0.17–2.44) 3 0.52 (0.11–1.51)

Other/Missing GC
Male 5 1.25 (0.41–2.00) 4 0.95 (0.26–2.44)
Female 9 2.51 (1.15–4.77) 2 0.47 (0.06–1.68)

Saarland 1990–1999 c 2000–2009 d

Observed SIR (95% CI) Observed SIR (95% CI)

Total GC
Male 15 2.88 (1.61–4.75) 21 2.08 (1.29–3.18)
Female 11 2.62 (1.31–4.68) 18 2.45 (1.45–3.87)

Intestinal GC
Male 10 3.90 (1.87–7.18) 15 2.80 (1.57–4.62)
Female 6 3.78 (1.39–8.22) 7 2.50 (1.01–5.16)

Diffuse GC
Male 2 1.32 (0.16–4.77) 1 0.30 (0.01–1.68)
Female 1 0.65 (0.02–3.63) 9 2.59 (1.19–4.92)

Other/Missing GC
Male 3 2.65 (0.55–7.73) 5 3.55 (1.15–8.28)
Female 4 3.70 (1.01–9.48) 2 1.85 (0.22–6.67)

GC, gastric cancer; SIR, standardized incidence ratio; CI, confidence interval. a 215,008 person-years in Münster.
b 247,816 person-years in Münster. c 70,450 person-years in Saarland. d 133,917 person-years in Saarland.
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Abstract: Resettlers are a large migrant group of more than 2 million people in Germany who
migrated mainly from the former Soviet Union to Germany after 1989. We sought to compare the
distribution of the major risk factors for cardiovascular disease (CVD) and to investigate the overall
genetic differences in a study population which consisted of resettlers and native (autochthone)
Germans. This was a joint analysis of two cohort studies which were performed in the region of
Augsburg, Bavaria, Germany, with 3363 native Germans and 363 resettlers. Data from questionnaires
and physical examinations were used to compare the risk factors for cardiovascular diseases between
the resettlers and native Germans. A population-based genome-wide association analysis was
performed in order to identify the genetic differences between the two groups. The distribution of
the major risk factors for CVD differed between the two groups. The resettlers lead a less active
lifestyle. While female resettlers smoked less than their German counterparts, the men showed
similar smoking behavior. SNPs from three genes (BTNL2, DGKB, TGFBR3) indicated a difference
in the two populations. In other studies, these genes have been shown to be associated with CVD,
rheumatoid arthritis and osteoporosis, respectively.

Keywords: migrants; resettlers; genetic differences; cardiovascular diseases; GWAS; lifestyle; Germany

1. Introduction

Germany is a country of immigration, and according to recent data about 25% of the
German population has a migrant background. One large migrant group are the so-called
Aussiedler (resettlers) from Eastern European countries, with a large subgroup immigrating
from the former Soviet Union (FSU) to Germany. The ancestors of the resettlers emigrated
to the Russian empire in the 18th and 19th century, by invitation of the government.
They were privileged compared to the Russian population, but at the beginning of the
20th century they became victims of persecution and suffered increasing discrimination.
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Many ethnic Germans were deported to Kazakhstan and Siberia in 1941. After the opening
of the inner-German border in 1989, the majority of the resettlers from the former Soviet
Union migrated to Germany. The highest number of migrants came to Germany between
the years 1990 and 1995 [1,2].

There are about 3.2 Million resettlers living in Germany, which is approximately 3.5%
of the total German population. Although the resettlers were quasi-randomly assigned to
different regions in Germany, they are overrepresented in some regions. In the region of
Augsburg, a city in Bavaria with about 300,000 inhabitants, the proportion of resettlers is
about six percent (https://statistikinteraktiv.augsburg.de/, accessed on 6 March 2019).

In the FSU, the overall mortality—and in particular CVD mortality—was much higher
in recent decades compared to that in Germany and other Western countries [3,4]. Due
to the expectation that there could also be a high mortality among resettlers, register-
based cohort studies on resettlers were performed [2]. However, these studies showed
a significantly lower all-cause and cardiovascular disease mortality compared to the
German population.

Recent data show that about 90% of the population in the former FSU with German
ancestors migrated to Germany, of which very few migrated back after some time in
Germany. To date, about 400,000 people who consider themselves to be ethnic Germans
continue to live in Russia according to the 2010 census of the Russian Federation [5].
Therefore, common explanations for a low mortality in migrants, such as the healthy
migrant effect and salmon bias (i.e., immigrant groups appear to be healthier than they are
because less healthy individuals selectively return to their country of origin), are unlikely
to explain the findings.

A few studies on risk factor prevalence for the migrant population [6,7] showed that
the typical risk factors for CVD are high among resettlers. Thus, these observations do not
explain the observed pattern of low CVD mortality. Because the history of this migrant
group suggests that they are the descendants of a group of Germans who not only decided
to migrate from their home country in the 18th century but also survived difficult living
conditions, there may be differences in the genetic predisposition conveying a survival
advantage. Genetic stratification may exist within racial/ethnic groups. In a population-
based genome-wide association analysis between five European populations, several genes
were reported to be stratified within European populations [8]. A genetic cluster analysis in
a US study with whites, African Americans, East Asians and Hispanics of 326 microsatellite
markers produced four major clusters, which showed near-perfect correspondence with
the four self-reported race/ethnicity categories [9]. It is unknown whether there is such
a clustering for the resettlers and the native (autochthone) German population. Phenotypes
controlled by a dozen or fewer loci can be expected to show substantial overlap between
human populations [10].

This is a joint analysis of two prospective cohort studies which were sampled from
the same total population. One is the so-called KORA S4 cohort, which was recruited
in the years 1999–2001 as an age- and sex-stratified sample [7,11]. The other is a cohort
of resettlers [12]. Both cohorts are described in more detail below. In this study, we
investigated whether the observed differences in CVD mortality from previous large
register-based studies can partly be explained by a differing distribution of genetic factors
that contribute to this disease group. In addition, we analysed the distribution of other
risk factors for CVD. The underlying hypothesis is that the ancestors of the resettlers may
have been selected because they were particularly healthy and physically advantaged, and
therefore may have been genetically advantaged compared to the average population. Our
objectives were to compare the distribution of major risk factors for cardiovascular diseases
and to investigate the overall genetic differences in a study population which consists of
resettlers and native Germans from the region of Augsburg. We sought to examine the
magnitude of the differences in the SNP allele frequencies between the two populations.
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2. Materials and Methods

2.1. Study Population

The study sample originates from two cohort studies which were both performed in
the region of Augsburg, Bavaria, Germany.

2.2. KORA Cohort

The KORA study is a series of population-based surveys conducted in the city of
Augsburg in Southern Germany and its two adjacent counties. The cohort KORA S4 was
recruited in the years 1999–2001 as an age- and sex-stratified sample of German residents
based on information from local registry offices. The study participants underwent in-
tensive clinical examinations and answered health questionnaires. Overall, the cohort
consisted of 3788 individuals. It included 233 resettlers (Figure 1).

Figure 1. STROBE flow chart.

After excluding resettlers who moved before 1989 and excluding records due to geno-
typing QC checks, the final sub-cohort contained 3363 native Germans and
119 resettlers. Genotyping was performed on the Affymetrix Axiom. The details of the
cohort are given in [7,11].

2.3. AMOR Cohort

Resettlers living in the greater Augsburg region in 2010 (n = 3718) were identified in
the population registry. They were asked by written letter to provide a self-administered
questionnaire (based on the KORA study questionnaire). The respondents then were
invited to take part in a detailed physical examination (anthropometric measures and
blood pressure measurements) and a personal interview, and to provide a blood sample.
The data collection took place from 2011 to 2013. From the cohort of 673 individuals who
provided questionnaire data, 298 provided blood samples for genetic testing. Of these,
both the clinical examination and interview data were available for 180 subjects (63 males,
117 females). The genotyping was performed on the Illumina Infinium Global Screening
Array GSA v.1.0 (Illumina Inc., San Diego, CA, USA). A comparison between the Illumina
and Affymetrix platforms (Thermo Fisher Scientific, Waltham, MA, USA) indicated very
high agreement [13]. More details of the AMOR cohort are given in [12].
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Both cohorts combined thus included 531 resettlers (233 from KORA and 298 from
the AMOR cohorts) and 3555 individuals as a comparison group (the KORA native Ger-
man population) with genotypic information and questionnaire data. Of these, clinical
examination data were available from 413 resettlers (233 from KORA and 180 from AMOR).
People who participated in both studies could be detected through genetic identity, and
were excluded from the analysis.

2.4. Data Preprocessing

For the genetics data, we implemented quality control measures, namely the QC
pipeline by the eMERGE network [14]. The SNPs were excluded if: (i) the SNP geno-
typing call rate was < 0.99; (ii) the minor allele frequency (MAF) was < 0.01; (iii) the
linkage disequilibrium (LD) was < 0.2; and (iv) the Hardy–Weinberg Equilibrium (HWE)
p < 10 ×10−6. At the sample level, the (v) heterozygosity cutoff was 0.1 and (vi) the kinship
coefficient was < 0.1. A principle component analysis (PCA) was performed in order to
detect the outliers.

Variables from the questionnaires used in the KORA and AMOR cohorts were harmo-
nized across the surveys. The hypertension categories were determined from the systolic
and diastolic blood pressure, measured according to the National Joint Committee [15].
The measurement units were standardized for the serum measurements. The estimated
glomular filtration rate (eGFR) was calculated using the CKD-EPI equation [16].

2.5. Statistical Methods

The continuous variables were summarized for the resettlers and native Germans
with medians and quartiles, categorical variables as frequencies, and percentages. The
self-reported comorbidity variables were myocardial infarction (MI), stroke, diabetes and
cancer. The comorbidities derived from the laboratory measurements were hypertension
and chronic kidney disease (CKD). The laboratory measurements were available for the
KORA cohort and for a subset of the AMOR cohort, including systolic and diastolic blood
pressure, triglycerides, creatinine, cholesterol, waist and hip measurements, height, and
weight. The demographic variables and lifestyle factors included age, sex, sport activity,
family status, education level, smoking status, and the family history of MI and stroke.
These variables were described for the resettlers and native Germans, and were stratified
by sex, as there are known sex differences. A conditional logistic regression analysis was
used to analyze the differences in the risk factor distribution between resettlers and native
Germans in a multivariable model. The strata were formed by 5-year age groups.

In order to investigate a possible general genetic difference between the resettlers and
Germans, we first performed a principal component analysis (PCA) based on all of the
SNPs available for both cohorts. A genome-wide association analysis was conducted with
‘resettler’ as the outcome, adjusted for age and sex. The p-values were adjusted for the
Bonferroni criterion, and the false discovery rate (FDR) threshold was set at 0.1. The GWAS
catalogue [17] was searched in order to observe whether the resulting SNPs and genes
were identified in an association analysis for cardiovascular diseases, diabetes, or cancer.
The SNPs thus identified were entered into unadjusted and adjusted logistic regression
models with cardiovascular disease (MI or stroke) or diabetes as the outcomes for the
entire population. The SNPs were coded as additive with the homozygous genotype for
the minor allele coded as 2, the heterozygous genotype coded as 1, and otherwise as 0. Due
to the possibility that there is an overrepresentation of subjects with cardiovascular disease
among the resettlers, the GWAS was repeated after removing such cases.

The statistical analyses were performed using R version 3.5.1 (R Foundation for
Statistical Computing: Vienna, Austria), including the packages SNPRelate v.1.12.2 [18]
and snpStats v 1.28.0 [19] from the Comprehensive R Archive Network [20]. This study
was reported according the guidelines of the STROBE Statement [21] and the STREGA
checklist [22].
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3. Results

Both cohorts combined included 531 resettlers (233 from KORA and 298 from the
AMOR cohort) and 3555 individuals as a comparison group (the KORA native German
population). The flow diagram (Figure 1) describes the reasons for various exclusions. Ten
resettlers participated in both studies and were detected through their genetic identity. The
final study group for the analysis consisted of 3726 individuals (363 resettlers and 3363 in
the comparison group) for which both the genetic data and the data from the interview
and examination were available. After the preprocessing, 50,340 SNPs were in common
for the KORA and AMOR SNP arrays. The age range for the resettlers was 20 to 86 years,
and 24 to 75 years for the native Germans. The resettlers were on average 5 years older
for both women and men. The distribution of the demographic factors, CVD risk factors,
anthropometric measurements and laboratory measurements are described in Table 1.

Table 1. Population characteristics of the resettlers and native Germans, stratified by sex.

Women Men

Resettlers
(n = 214)

Native Germans
(n = 1727)

Resettlers
(n = 149)

Native Germans
(n = 1636)

Age (years) 54 (44, 62) 49 (37,60) 55 (43, 66) 51 (37, 62)
missing 4 0 0 0

Family Status
single 161 (9.3%) 19 (9.0%) 5 (3.4%) 213 (13.0%)

cohabit 145 (68.4%) 1243 (72.0%) 126 (84.6%) 1255 (76.8%)
separated 19 (9.0%) 177 (10.3%) 13 (8.7%) 130 (8.0%)
widowed 145 (8.4%) 29 (13.7%) 5 (3.4%) 36 (2.2%)
missing 1 1 0 2

Anthropometrics

Height (cm) 159.5 (156.2, 163.6) 162 (157.7, 166.5) 172.5 (168.2, 177.5) 175.1 (170.3, 179.8)
missing 56 (26.2%) 7 (0.4%) 34 (22.8%) 4 (0.2%)

Weight (kg) 76 (66.1, 85.0) 68.3 (60.7, 77.6) 84.4 (74.7, 93.6) 82.7 (75.4, 91.0)
missing 56 (26.2%) 18 (1.0%) 34 (22.8%) 6 (0.4%)

BMI (kg.m−2) 29.8 (25.6, 33.4) 25.9 (22.9, 29.6) 28.3 (25.6, 30.9) 27.0 (24.9, 29.6)
missing 56 (26.2%) 19 (1.1%) 34 (22.8%) 6 (0.4%)

Waist-to-hip ratio 0.84 (0.78, 0.88) 0.80 (0.76, 0.85) 0.93 (0.89, 0.97) 0.95 (0.90, 1.0)
missing 56 (26.2%) 18 (1.0%) 34 (22.8%) 4 (0.2%)

Laboratory
measurements

Cholesterol (mg/dl) 219 (196,248) 222 (196, 255) 215 (191, 243) 224 (198, 256)
missing 56 (26.2%) 7 (0.4%) 35 (24.6%) 8 (0.5%)

Triglycerides (mg/dl) 149 (105, 223) 109 (83, 154) 161 (110, 265) 131 (91, 196)
missing 102 (47.7%) 1045 (60.5%) 72 (50.7%) 910 (55.6%)

Creatinine (mg/dl) 0.77 (0.70,0.87) 0.75 (0.68, 0.82) 0.98 (0.87, 1.10) 0.93 (0.84, 1.02)
missing 57 (26.6%) 18 (1.0%) 35 (24.6%) 19 (1.2%)
EGFR 86.8 (73.2, 100.7) 93.9 (81.3, 105.4) 88.0 (71.2, 102.2) 93.3 (83.0, 104.5)

missing 59 (27.6%) 18 (1.0%) 35 (24.6%) 19 (1.2%)

Lifestyle factors

Smoking
Never 174 (82.9%) 911 (52.8%) 48 (32.7%) 530 (32.5%)

Previous 13 (6.2%) 451 (26.1%) 60 (40.8%) 628 (38.5%)
Current 23 (11.0%) 364 (21.1%) 39 (26.5%) 475 (29.1%)
missing 3 1 2 3

Physical activity
Regular 41 (20.1%) 872 (50.6%) 40 (28.2%) 816 (50.1%)
Irregular 50 (24.5%) 297 (17.2%) 23 (16.2%) 292 (17.9%)
Inactive 113 (55.4%) 555 (32.2%) 79 (55.6%) 522 (32.0%)
missing 10 3 7 6

Hypertension
normal 61 (39.4%) 800 (46.4%) 19 (16.5%) 323 (19.8%)

pre 61 (39.4%) 558 (32.4%) 57 (49.6%) 708 (43.4%)
Stage 1 26 (16.8%) 284 (16.5%) 26 (22.6%) 418 (25.6%)
Stage 2 7 (4.5%) 81 (4.7%) 13 (11.3%) 181 (11.1%)
missing 58 (27.1%) 4 (0.2%) 34 (22.8%) 6 (0.4%)

The data are presented as the median (quartiles) or as n (%) for the categorical variables. Abbreviations: EGFR—estimated glomular
filtration rate.
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The results of the univariable and the multivariable conditional logistic regression
models with age in 5 year increments, in order to compare the resettlers and the native
Germans stratified by gender, are shown in Table 2. The resettlers showed lower physi-
cal activity and a higher BMI. While the smoking prevalence in males was similar, with
an OR for current male smokers of 1.02 (95% CI: 0.65, 1.61), p = 0.940 in comparison to
native Germans, female resettlers smoke considerably less than the native German women,
with an OR of 0.35 (95% CI: 0.22, 0.55), p < 0.001. Hypertension (normal, pre-hypertension,
stage I and stage II) did not show a statistically significant different distribution in ei-
ther gender. The cholesterol levels in the resettlers were lower for female resettlers (OR
for women 0.94 (95% CI: 0.90, 0.98), p = 0.006; OR for men 0.97 (95% CI: 0.93, 1.02);
p = 0.207), and the triglyceride levels were higher (OR for women 1.05 (95% CI: 1.03, 1.07),
p < 0.001; OR for men 1.02 (95% CI: 1.00, 1.04); p = 0.021). Diabetes was more frequent in
resettlers for both sexes (OR for women 2.82 (95% CI: 1.63, 4.86); p < 0.001; OR for men
2.34 (95% CI: 1.28, 4.23); p = 0.006).

Table 2. Univariable and multivariable logistic regression analysis to identify the differences in the risk factors for
cardiovascular diseases between resettlers and native Germans.

Women
n = 1941

Men
n = 1785

OR *
(95% CI)

OR **
(95% CI)

OR *
(95% CI)

OR **
(95% CI)

Number of resettlers (total) in model 146 (1830) 107 (1713)

BMI 1.10 (1.07,1.14);
p < 0.001

1.08 (1.05, 1.12);
p < 0.001

1.04 (1.00,1.09);
p = 0.051

1.02 (0.98, 1.08):
p = 0.329

Cholesterol (10 mg/dl) 0.94 (0.90, 0.98);
p = 0.006

0.94 (0.89, 0.99);
p = 0.015

0.97 (0.93, 1.02);
p = 0.207

0.98 (0.94, 1.03);
p = 0.524

Triglycerides (10 mg/dl) 1.05 (1.03, 1.07);
p < 0.001

1.02 (1.00,1.04);
p = 0.021

EGFR 0.98 (0.97, 0.99);
p < 0.001

0.97 (0.96, 0.98);
p < 0.001

0.98 (0.97, 0.99);
p = 0.006

0.98 (0.97, 0.99);
p = 0.007

Smoking
never 1 1 1

previous 0.16 (0.09, 0.28);
p < 0.001

0.22 (0.12, 0.41);
p < 0.001

0.99 (0.66, 1.45);
p = 0.949

1.12 (0.68, 2.05);
p = 0.665

current 0.35 (0.22, 0.55);
p < 0.001

0.37 (0.21, 0.65);
p < 0.001

1.02 (0.65, 1.61);
p = 0.940

1.19 (0.69,2.05);
p = 0.537

Physical activity
regular 1 1 1

irregular 3.87 (2.49, 6.03);
p < 0.001

4.24 (2.48, 7.25);
p < 0.001

1.63 (0.96, 2.78);
p = 0.075

1.32 (0.70, 2.50);
p = 0.388

inactive 4.26 (2.90, 6.28);
p < 0.001

4.53 (2.79, 7.36);
p < 0.001

2.92 (1.94, 4.40);
p < 0.001

2.57 (1.62, 4.10);
p < 0.001

Hypertension
normal 1 1 1 1

Pre-hypertension 1.16 (0.78, 1.73);
p = 0.456

0.83 (0.54, 1.29);
p = 0.416

1.41 (0.81, 2.44);
p = 0.226

1.32 (0.74, 2.35);
p = 0.346

Stage 1 (0.97 (0.58, 1.62);
p = 0.913

0.46 (0.25, 0.83);
p = 0.011

1.01 (0.53, 1.92);
p = 0.970

0.89 (0.45, 1.76);
p = 0.736

Stage 2 0.95 (0.41, 2.23);
p = 0.914

0.40 (0.15, 1.05);
p = 0.062

1.07 (0.50, 23.0);
p = 0.860

1.02 (0.45,2.30);
p = 0.956

* Conditional logistic regression, with age in 5 yearage groups; ** conditional logistic regression, with age in 5 yearage groups; all of the risk
factors were included in the model.

SNPs in the regions of 10 genes that have been shown to stratify European popula-
tions [8] were in the set of the 50K SNPs. However, none of these SNPs were shown to
differentiate resettlers and native Germans in our dataset. A principal component analysis
on all of the SNPs also did not indicate a separation between the resettlers and native
Germans (Figure 2).

In a GWAS with resettler status as the outcome, three loci reached genome-wide
significance to indicate a difference in the two populations after adjusting for sex and age,
and correcting for multiple testing (Figure 3, Table 3).
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Figure 2. Principle component analysis (PCA) of the combined KORA and AMOR single nucleotide polymorphisms, with
an indication of resettler status.

Figure 3. Manhattan plot for the genome-wide analysis of resettler status.
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Table 3. SNPs differentiating resettlers and native Germans, and the distribution of the genotypes.

rs28362678 rs6955426 rs284873

Chromosome: Gene 6: BTNL2 7: DGKB 1: TGFBR3

Gene function Immunoregulators Cellular processes Cell surface receptor
Diseases * Rheumatoid arthritis, sarcoidosis Myocardial infarction Bone mass and osteoporosis
Alleles C > T G > A T > C

MAF (resettlers/controls) 5.8%/14.4% 19.5%/12.35% 13.46%/8.2%
AA 7(1.9%)/52 (1.5%) 8(2.2%)/39 (1.2%) 8 (2.2%)/20 (0.6%)
AB 28(7.7%)/864 (25.7%) 126 (34.6%) /750 (22.3%) 82 (22.5%)/510 (15.2%)
BB 326 (89.8%)/2443 (72.6%) 229 (63.2%)/2562 (76.2%) 273 (75.3%)/2829 (84.1%)
missing 2 (0.5%)/4 (0.1%) 0/12 (0.4%) 0/4 (0.1%)

p-value 1.24 × 10−9 2.37 × 10−8 1.51 × 10−6

FDR 6.26 × 10−5 0.000598 0.025374

Abbreviations: MAF—minor allele frequency; FDR—false discovery rate. ‘A’ denotes the minor allele and ‘B’ denotes the major allele. *
BTNL2 [23]; DGKB [24]; TGFBR3 [25].

These three SNPs belong to the genes DGKB, BTNL2, and TGFBR3 that were indicated
in previous genome wide association studies with CVD (DGKB), rheumatoid arthritis and
sarcoidosis (BTNL2), and bone mass and osteoporosis (TGFBR3), respectively.

In a sensitivity analysis, we performed a GWAS excluding self-reported cases of
previous myocardial infarction (20 resettlers, 66 native Germans); the same SNPs from
BTNL2 and TGFBR3 marked a genetic difference between the resettlers and native Germans.
An additional SNP rs11579207 from TGFBR3 was also associated with resettler status.

4. Discussion

This is the first study in which resettlers were investigated regarding a general genetic
difference to the native German populations and their genetic predisposition for cardiovas-
cular diseases. In addition, the study contributed to the previously limited information on
risk factors in this migrant group. Because previous studies showed a lower CVD mortality
in resettlers and, contrary to this finding, a higher prevalence of CVD risk factors, we
hypothesized that genetic factors may partly explain this observation.

4.1. Gender Differences of Cardiovascular Disease Risk Factors in Resettlers

In order to explain the observed differences in disease incidence or mortality between
different populations, the first natural analysis is a comparison of the known medical or
lifestyle risk factors. The previous studies were small; however, they pointed towards
a higher prevalence of CVD risk factors in resettlers [6,7]. Several of the main risk factors
for CVD showed a different distribution in resettlers; however, it must be noted that the
proportion of missing information was higher in resettlers, and a clear missing at random
assumption is not justified. In both men and women, BMI and physical activity had
a less favorable distribution in resettlers, which are indicators for a potentially higher
CVD mortality. In men, smoking and hypertension, two other major risk factors for CVD,
showed a similar distribution in resettlers as in native Germans. In women, smoking is
much less common in female resettlers compared to native German women, but normal
blood pressure has a lower prevalence. Overall, the results are partly in line with the prior
data and, in our view, would indicate a higher CVD risk in resettlers.

4.2. Genetic Differences between Resettlers and Native Germans

The PCA analysis showed no general genetic difference between both groups; however,
the GWAS analysis provided some interesting results. Genetic association studies with
a large number of tests carry the risk of spurious results. In the present study, significance
was retained at the genome-wide level after correction for multiple testing. Furthermore,
we explored the functional relevance of the genes indicated in other association studies.
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BTNL2 belongs to the butyrophilin-like B7 family of immunoregulators. Direct in-
teraction between the BTN and its receptor on activated T cells leads to the suppression
of the T cell response. TGFBR3 is a major mediator of TGF-beta signaling pathways and
also functions as a BMP cell-surface receptor. Diacylglycerol kinases (DGKs) are regulators
of the intracellular concentration of diacylglycerol and thus play a key role in cellular
processes [24]. In genome-wide association studies, these genes have been identified in
connection with myocardial infarction (DGKB [24]); immune function, rheumatoid arthritis,
and sarcoidosis (BTNL2 [23]); and bone mass in different ethnic groups (TGFBR3 [25]).
While these studies examined different SNPs of the same genes not included in our dataset,
the SNP rs28362678 (BTNL2) identified in our study as having different variants for reset-
tlers and native Germans has been shown to be associated with rheumatoid arthritis [23].

4.3. Limitations

There are several limitations. First, while the previous studies on the mortality of the
resettlers were based on registries in which selection bias can be excluded, this study was
based on the voluntary participation of individuals. The response rate was low, especially
in the AMOR cohort. This may, in particular, have had an effect on the observed risk
factor distribution and on self-reported disease. The resettler cohort consisted of older
subjects than the native Germans, and this contributed to the comorbidity load. Second,
due to our use of two different genotype platforms, the GWAS was limited to about 50K
SNPs in common on both arrays. Third, the phenotypic data are missing for 22 percent of
all of the resettlers because some individuals from the AMOR subcohort only provided
a blood sample and did not undertake the physical examinations. This was because the
blood samples were provided through the home physician, while all of the examinations
were performed in the study center, which these individuals did not attend due to time
constraints. We consider it unlikely, however, that the genetic information is correlated
with participation, and thus we believe that our results are unbiased. Fourth, it was difficult
to motivate the resettlers in the AMOR study to participate. The original study protocol
assumed a much larger sample size.

Another set of risk factors for CVD are environmental exposures, such as air pollu-
tion [26]. The resettlers originated from several states in the former Soviet Union, which
would make an exposure assessment almost impossible. Therefore, it is difficult to make
comparisons of the exposure levels to the Augsburg area. We do not think, however,
that possible differences in air pollution levels could explain the lower CVD mortality in
the resettlers.

Our cohorts were not selected for specific diseases, and it would be desirable to
follow up our results with further studies such as the German National Cohort NAKO [27],
which recently finished its recruitment phase. It includes a random sample from 18 study
centers widely distributed in Germany, with a study size of 205,000 participants, of whom
3500 are resettlers. A detailed assessment of disease risk factors, an extensive medical
examination program and a collection of various biomaterials was performed. The data
cleaning processes are underway, and analyses will follow in the near future.

5. Conclusions

This is the first study in which resettlers were investigated regarding a general genetic
difference to the native German population. The gene DGKB was shown to be associated
with CVD, but the SNP rs6955426 is a novel locus on this gene and should be considered
further in future studies. The minor allele is a risk allele, and resettlers have a higher
minor allele frequency. The SNP rs28362678 on BTNL2 has previously been shown to
be associated with rheumatoid arthritis, and gene function related to diabetes. TGFBR3
has been shown to be associated with osteoporosis. The distribution of the CVD risk
factors, such as BMI or physical activity, is less favorable in resettlers compared to the
native Germans. Further ongoing studies, in particular the German National Cohort
(NAKO) which includes about 3500 resettlers, with detailed data on physical examinations,
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questionnaire data and biologic specimens, will provide more insights on the genetics and
the mortality and morbidity pattern of this migrant group.
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Abstract: Ethnic German resettlers from the former Soviet Union are one of the largest migrant
groups in Germany. In comparison with the majority of the German population, resettlers exhibit
worse subjective health and utilize fewer preventive measures. However, there is little evidence on
health among ethnic Germans who remained in Russia. Hence, the objective of this study was to
determine the differences in subjective health, diabetes, smoking, and utilization of health check-ups
between ethnic Germans and the majority population in Russia. We used data from the Russian
Longitudinal Monitoring Survey II from 1994 to 2018 (general population of Russia n = 41,675, ethnic
Germans n = 158). Multilevel logistic regression was used to calculate odds ratios (ORs) adjusted
for age, sex, period, and place of residence. Analyses were furthermore stratified by the periods
1994–2005 and 2006–2018. Ethnic Germans in Russia rated their health less often as good compared
with the Russian majority population (OR = 0.67, CI = 0.48–0.92). Furthermore, ethnic Germans were
more likely to smoke after 2006 (OR = 1.91, CI = 1.09–3.37). Lower subjective health among ethnic
Germans in Russia is in line with findings among minority populations in Europe. Increased odds of
smoking after 2006 may indicate the deteriorating risk behavior of ethnic Germans in Russia.

Keywords: resettlers; migration; subjective health; smoking; diabetes; healthcare utilization

1. Introduction

Non-communicable diseases account for a large proportion of today’s illnesses and are
responsible for a major burden on the healthcare system [1]. Smoking behavior, diabetes,
and the low utilization of health check-ups are related to an increased prevalence of
non-communicable disease [2–4]. In particular, smoking behavior and diabetes represent
important risk factors for the development of cardiovascular disease [5,6], which is one
of the leading causes of death worldwide [7]. All-cause mortality can be predicted by
subjective health, which is frequently operationalized using information about a person’s
self-rated general health [8]. In recent years, there has been increasing interest in social
determinants of health (SDH) as distinguished from biomedical risk factors. It has become
clear that social and socioeconomic factors shape the risk of non-communicable diseases in
meaningful ways [9]. Minority status, migration background and the impact of a migration
process on subsequent generations represent social determinants of increasing importance.
A growing body of literature indicates inequalities of both risk factors and frequency of
non-communicable diseases between ethnic minorities or migrants and the respective
majority populations [10–12]. Immigrants represent an example of an ethnic minority. An
ethnic minority is a societal subgroup with unique social and cultural characteristics that
differ from the majority population. Ethnic minorities are often faced with oppression,
whether or not the group is a numerical minority [13]. The importance of a minority status
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for health can be observed when considering the example of people who have migrated
to Germany. On the one hand, a lower prevalence of physical activity, lower self-assessed
health, and lower participation in healthcare and prevention programs has been observed
among migrant groups in Germany compared with the general population [14–18]. On the
other hand, immigrants to Germany may have specific health resources compared with the
general population. For example, a lower all-cause mortality rate was described among
immigrants compared with the general population [15]. Associations, thereby, may be
heterogeneous within ethnic minority populations. For example, use of the hemoccult test
is lower among people born in Eastern Europe, but not among people born in Southern
Europe, compared with the autochthonous German population [19]. The autochthonous
population is the stationary population that has not migrated to or from the respective
country in recent times.

People who have migrated to another country are exposed to countless influencing
factors, both in their countries of origin and arrival (further referred to as sending and re-
ceiving countries), as well as through the migration process itself. The impact of migration
is often studied in the receiving countries, although rarely in the country of origin. Complet-
ing the picture of migrant’s health by also studying the population of origin corresponds to
a cross-national perspective. Such a perspective yields a more comprehensive picture of
health behaviors, health risks, and resources among migrant populations by contrasting
their health in the receiving countries with health in the sending population [20].

Resettlers are a relevant subgroup of people with an immigrant background in Ger-
many. The term “resettlers” (in German, Aussiedler or Spätaussiedler) refers to ethnic
Germans who were granted the right to migrate to Germany from Eastern European,
Northern and Central Asian countries by a unique legal framework (“Bundesvertriebe-
nengesetz”). Since 1990, they have immigrated almost exclusively from the former Soviet
Union (FSU). Their populations of origin are Germans who moved to Russia in the 18th
century after a call from Tsarina Catherine II to farm underpopulated regions [21,22]. They
represented a minority group in the Russian Empire and the Soviet Union, as well as in
modern successor states. Most resettlers migrated to Germany between 1990 and 1995.
During this time, the Bundesvertriebenengesetz defined few restrictions for immigration
from the FSU to Germany [18]. To this day, a total of about 500,000 ethnic Germans still
reside in Russia, representing a largely recognized minority [23].

A cross-national perspective is especially important for resettlers because they repre-
sent a minority in their sending country. The health status of resettlers, therefore, cannot
simply be compared with the health of the general populations of sending countries such as
Russia, because it is unclear whether the health of ethnic Germans in Russia is comparable
to the national average. Studies on health and healthcare utilization are only available
for resettlers in Germany and have revealed significant differences compared with the au-
tochthonous German population. Subjective perceptions of health and physical conditions
were rated worse among resettlers compared with the German population [24]. Further-
more, lower participation in early detection hemoccult screening, but higher participation
in mammography screening was observed [19,24,25]. However, resettlers exhibit lower
all-cause mortality and a lower mortality from cardiovascular disease compared with the
general population [15]. Research on the health of ethnic Germans in Russia is limited
to one study that compared cancer incidence between ethnic Germans and the general
population in the district of Tomsk, Russia [26].

These considerations imply the extension of studies of health and health behavior
among resettlers from the FSU in Germany to ethnic Germans remaining in Russia; Russia
is the second major country of origin of resettlers after Kazakhstan [27]. In this study, the
question to be answered is whether there is a difference between ethnic Germans living
in Russia and the general population of Russia in terms of their health status regarding
smoking, diabetes, and subjective health, as well as their utilization of health check-ups.
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2. Materials and Methods

2.1. Study Design and Population

Publicly available data of the Russia Longitudinal Monitoring Survey (RLMS) I and
II, from 1994 to 2018, were used. The RLMS was originally designed by the G-7 countries
to acquire objective and nationally representative data on social, health, and economic
conditions in Russia. The RLMS employed a three-stage stratified clustered sampling
design. First, 1850 pooled Raions (administrative-territorial districts) were created in a
sampling frame. They contained 95.6% of the population and were considered primary
sampling units (PSUs) [28].

Of the 98 PSUs selected, 63 were located in three metropolitan regions (Moscow City,
Moscow Oblast and St. Petersburg City, Russia), whereas 35 were from the rest of Russia.
Although intended to be conducted annually, due to lack of financing, the years 1997 and
1999 were omitted. Interviewers visited each selected household up to three times to obtain
complete data. Any group of people sharing accommodation, income and expenses was
defined as a “household”, including unmarried children up to 18 years old who were living
outside the home for a short period of time. As many household members as possible
above age 13 were interviewed about their health and activities. Information about younger
household members was provided by their parents or guardians [28].

The response rate of the fifth round (first round of the second phase) was 87.6%. More
than half of all households completed 10 rounds of the RLMS [28]. We based our analysis
on the first observation of each individual within the entire period 1994–2018, and therefore
conducted a cross-sectional study.

For our analysis, we used the first observation per individual from the panel data
(n = 55,660). We excluded 13,242 observations that included legitimate missing information.
The RLMS defines missing observations as legitimate if information was missing due to
instructions to skip certain questions. The remaining data contained missing observations
that were due to the participant’s refusal to answer. The variable ethnicity contained 585
(1.1%) missing observations; these were also excluded from the analyses. The total number
of included observations was 41,833.

2.2. Variables

Subjective health, health check-ups visited, tobacco smoking and diabetes were the
chosen outcomes. All these variables were assessed in every year of the survey, with little
or no missing observations. With the question “How would you evaluate your health?”, the
participants were queried about their subjective health. Answers to this question were
provided on a 5-point Likert scale (very good, good, average, bad, very bad). For logistic
regression, the five possible answers were trichotomized in the categories good (very good
or good), average, and bad (bad or very bad). The following question asked about health
check-ups: “In the last three months have you seen a doctor for a medical check up, not because you
were sick?”. Moreover, participants were asked whether they currently smoked tobacco and
whether they had been diagnosed with diabetes. The last three questions could only be
answered as yes or no.

Self-identified German nationality was considered the exposure and was assessed by
the following open question: “What nationality do you consider yourself? I don’t necessarily
have in mind the nationality in your passport.” The reported nationalities “German” and
“German-Jew” were considered as German nationality. All other nationalities, including no
reported nationality, were contained in the comparison group.

A conceptual framework was established with confounders and mediators. The ascer-
tained confounders are described below. To have an even age distribution that nevertheless
represented individual stages of life in a meaningful way, age groups were coded as fol-
lows: ≤19 years, 20–39 years, 40–59 years, 60–79 years, and ≥80 years. Four categories
for place of residency were available from the RLMS (regional center, big cities, small
town, village). For descriptive analyses, a binary classification was used in which regional
centers and big cities were defined as urban and all other categories as rural. Regarding
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sex, the possible answers were either male or female. For descriptive analyses, the year of
survey was categorized into 4 periods of equal length (1994–1999, 2000–2005, 2006–2011,
and 2012–2018).

The ascertained mediators are depicted hereafter. We selected education, employment,
and marital status as mediators because a minority status can be regarded as an influencing
factor for these social determinants. A study in Sweden found that first- and second-
generation immigrants experienced discrimination in regard to employment, describing
how they were less likely to be invited for a job interview [29]. Additionally, children
from immigrant families received high education degrees less frequently compared with
native children [30], and it has been shown that a lower level of educational attainment is
linked to a higher prevalence of cardiovascular risk factors [10]. In addition to economic
aspects, social support from family, friends, or the wider community might be an important
resource for minority populations to preserve their health [31]. Proxies for social support,
such as living in a relationship or being married, are associated with a lower risk of adverse
cardiovascular events [32–34].

In the RLMS data, six categories were available for the variable level of education. The
categories were 0–6 grades of comprehensive school; unfinished secondary education 7–8 grades of
school]; unfinished secondary education [7–8 grades of school] plus something else, secondary school
diploma; vocational secondary education diploma; and higher education diploma and more. For
descriptive statistics, the level of education was divided into three levels (non-completed
secondary education, completed secondary education, and higher than secondary educa-
tion) [35]. The employment status was measured by asking about the participants’ primary
work at present. Categories of the RLMS data were currently working; on paid leave [maternity
leave or taking care of a child under 3 years of age]; on another kind of paid leave; on unpaid leave;
and not working. For descriptive analyses, employment was recoded into a variable with
three categories (unemployed, paid or unpaid leave, and employed). Never married; in a
registered marriage; living together and not registered; divorced and not remarried; widower or
widow; registered but not living together; and married were the seven categories of the variable
marital status. To describe frequency distributions of marital status, the seven categories
were condensed into four (living alone, divorced or widowed, living together but not
married, and living together and married). Smoking, diabetes, and subjective health were
only considered mediators for the association of self-reported nationality with healthcare
utilization. Subjective health was used as variable with the original five categories.

2.3. Statistical Methods

For descriptive analysis, numbers of observations and weighted proportions together
with 95% confidence intervals (CIs) were calculated. The clustered sampling design and
survey weights were considered when calculating proportions and the 95% CI. All further
analyses are from multilevel logistic regressions with primary sampling units as random
effects to account for the clustered sampling design. In addition, survey weights were
introduced in all regression models. Table 1 shows that missing data were below 2% in
all variables. Therefore, regression analyses were performed on a complete dataset of
40,915 observations. Smoking, diabetes, subjective health, and the utilization of health
check-ups were dependent variables. Subjective health was analyzed as a trichotomous
variable. The category ‘average’ was used as a reference, and two logistic regression models
were fitted which modelled: (1) odds of good versus average subjective health; and (2) odds
of bad versus average subjective health. We chose this strategy because our analysis soft-
ware did not allow the introduction of survey weights in multinomial multilevel regression.
A stepwise modelling technique was employed for all outcomes, gradually introducing
confounders (model 1) and mediators (social mediators: model 2, health-related mediators:
model 3) in the models. For all confounders and mediators, we used the original catego-
rizations of the variables provided by the RLMS to maintain maximum variability. One
regression coefficient for each survey year was used. Finally, we investigated effect measure
modifications of the association of self-reported German nationality with the four outcomes
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by period of the survey (1994–2005 vs. 2006–2018). These time periods were chosen to
gain a high power when assessing the change in odds ratios over time. Studying effect
modification by survey year is important, because our study covered a very long period
in which important changes in associations might have occurred. In association with the
utilization of health check-ups, we additionally investigated effect measure modifications
by place of residency, because a rural infrastructure may represent a substantial barrier to
healthcare in Russia [36]. Subsequently, the odds of all defined outcomes among ethnic
Germans were compared with the odds among non-Germans (referred to as “other” in
all tables) as the reference group using odds ratios (ORs) and 95% CIs. P-values were
calculated using Wald tests. Analyses were conducted in R, version 4.0.2, and multilevel
regression models were calculated calling MLwiN, version 3.05, from within R [37–39].

Table 1. Socio-demographic and health-related characteristics of the study population.

Other (n = 41,675) German (n = 158)

n Prop. (95% CI) n Prop. (95% CI)

Sex
Female 23,080 52.9 (52.4–53.5) 77 46.5 (39.9–53.3)
Male 18,595 47.1 (46.5–47.6) 81 53.5 (46.7–60.1)

Age

0–19 4112 11.0 (10.0–12.0) 12 8.79 (4.4–16.6)
20–39 18,485 46.2 (44.9–47.5) 51 34.6 (26.8–43.3)
40–59 11,630 27.9 (26.9–28.8) 54 35.6 (27.4–44.8)
60–79 6437 12.9 (12.1–13.8) 36 18.5 (13.1–25.6)
80+ 1005 2.0 (1.8–2.3) 5 2.5 (0.8–7.6)
Missing 6 0

Place of residency Urban 31,907 77.9 (64.7–87.1) 103 66.7 (39.2–86.2)
Rural 9768 22.1 (12.9–35.3) 55 33.3 (13.8–60.8)

Year of survey

1994–1999 12,352 30.8 (27.5–34.2) 72 49.3 (40.7–57.9)
2000–2005 6373 13.4 (9.7–18.3) 27 15.9 (9.3–25.7)
2006–2011 14,788 36.0 (33.4–38.7) 36 21.1 (15.5–28.2)
2012–2018 8162 19.8 (17.8–22.0) 23 13.7 (8.5–21.4)

Level of education

Unfinished secondary 9335 21.9 (19.3–24.8) 55 35.8 (26.2–46.7)
Completed secondary 23,420 56.6 (55.1–58.0) 85 53.2 (44.8–61.5)
Higher than secondary 8808 21.5 (18.4–25.0) 15 11.0 (6.7–17.6)
Missing 112 3

Employment

Unemployed 17,892 41.7 (39.9–43.4) 75 46.0(35.5–56.9)
Paid or unpaid leave 1273 3.1 (2.8–3.4) 3 2.2 (0.8–5.6)
Employed 22,465 55.3 (53.5–57.0) 80 51.8 (40.6–62.9)
Missing 45 0

Marital status

Living alone 7581 20.8 (19.2–22.4) 17 11.7 (6.8–19.4)
Divorced or widowed 7381 16.5 (15.7–17.4) 36 21.8 (13.5–33.3)
Living together, not married 5178 11.2 (10.3–12.2) 24 13.5 (9.1–19.6)
Living together, married 21,112 51.5 (49.4–53.5) 80 53.0 (42.5–63.3)
Missing 423 1

Smoking
No 27,142 64.2 (62.4–66.0) 104 66.1 (57.4–73.7)
Yes 14,498 35.8 (34.0–37.6) 54 33.9 (26.3–42.6)
Missing 423 0

Diabetes
No 39,779 96.1 (95.6–96.5) 149 96.4 (91.5–98.5)
Yes 1773 3.9 (3.5–4.4) 7 3.6 (1.5–8.5)
Missing 123 2
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Table 1. Cont.

Other (n = 41,675) German (n = 158)

n Prop. (95% CI) n Prop. (95% CI)

Subjective health

Very good 1105 2.9 (2.3–3.7) 3 2.0 (0.7–5.9)
Good 14,189 35.7 (34.1–37.4) 30 20.6 (14.2–29.0)
Average 20,747 49.3 (47.4–51.2) 99 62.4 (53.7–70.4)
Bad 4709 10.5 (9.9–11.0) 19 11.8 (7.1–19.0)
Very bad 744 1.6 (1.4–1.9) 7 3.1 (1.4–6.6)
Missing 181 0

Health check-up
No 33,482 80.3 (79.0–81.6) 132 83.1 (74.3–89.3)
Yes 8147 19.7 (18.4–21.0) 26 16.9 (10.7–25.7)
Missing 46 0

Prop: weighted proportions (in %) using survey weights of the RLMS. 95% CI: 95% confidence interval.

2.4. Ethics Statement

The ethics committee of the Medical University of Brandenburg, Brandenburg an der
Havel, Germany, approved the ethics application, with the number E-01-20191119.

3. Results

A total of 41,833 observations were analyzed, 158 of whom were ethnic Germans.
There was a higher proportion of ethnic Germans in the age groups 40–59, 60–79, and

over 80, than the general population of Russia (Table 1). The proportion of males among
ethnic Germans was higher than among non-Germans. A further difference was found in
the place of residence of the respondents: 34.8% lived in small towns or villages. Among
the non-Germans, this figure was 24.9%. Moreover, non-Germans had a higher level of
education than ethnic Germans. Among non-Germans, 21.5% had an education classified
as higher than secondary, whereas only 11.0% of ethnic Germans had this level of education.
An unfinished secondary education was found among 35.8% of ethnic Germans and 21.9%
of non-Germans. Among ethnic Germans, 46.0% were unemployed, compared with 41.7%
among non-Germans. Finally, 11.7% of ethnic Germans were living alone compared with
20.8% among non-Germans.

3.1. Smoking

Briefly summarized, there were no noticeable difference between ethnic Germans and
non-Germans concerning their smoking behavior (Table 1). After the multilevel logistic
regression analysis, the unadjusted OR was 0.88 (CI 0.64–1.21) and hardly changed after
adjusting for confounders as well as for social mediators (Table 2).

3.2. Diabetes

For self-reported diabetes, there was also no difference between both groups (Table 1).
The crude OR equaled 1.12 (CI 0.56–2.25) and, after adjusting for confounding, decreased
to 0.94 (CI 0.41–2.00) (Table 2). Subsequently adjusting for social mediators did not change
the OR.
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3.3. Subjective Health

Of the non-Germans, 2.9% reported to have very good health, and 35.7% reported to
have good health (Table 1). In comparison, the figures for ethnic Germans were 2.0% for
very good and 20.6% for good health. In the multilevel logistic regression analysis modeling
odds for good (very good or good) versus average subjective health, the unadjusted OR for
German ethnicity was 0.49 (95% CI 0.34–0.72; p-value < 0.001) (Table 2). The OR adjusted
for confounders yielded 0.67 (95% CI 0.48–0.92; p-value 0.01). After additional adjustment
for the social mediators (education, employment, and marital status), the OR was 0.68
(95% CI 0.49–0.93; p-value 0.02). Considering regression analyses modeling the odds for
bad (very bad or bad) versus average subjective health, the unadjusted OR for German
ethnicity was 0.97 (95% CI 0.63–1.47, p-value 0.87). The OR after stepwise adjustment for
confounders and mediators did not change substantially.

3.4. Health Check-Ups

Ethnic Germans reportedly made less frequent use of health check-ups than non-
Germans (Table 1). Following the multilevel logistic regression analysis, the unadjusted
odds ratio was 0.76 (CI 0.48–1.19; p-value 0.23) (Table 2). After adjusting for confounders,
the OR came to 0.84 (CI 0.54-1.30) and the p-value equaled 0.44. There were no meaningful
changes in the OR following adjustment for social mediators (education, employment, and
marital status) and health-related mediators (smoking, diabetes, and subjective health).

3.5. Stratified Analyses

In the years before 2006, the odds for smoking were 0.48 times less for Germans than
non-Germans (Table 3). After 2006, the OR was 1.91 with a p-value <0.001 for interaction.
Concerning diabetes, a p-value of 0.65 did not confirm a significant interaction of ethnicity
and year of survey. Finally, the odds of good versus average subjective health among ethnic
Germans were lower than in the general population of Russia in both investigated periods.
When modeling the odds of good versus average subjective health, there was no evidence
for an effect measure modification of the association of ethnicity by year of survey. There
was also no indication of effect measure modification when modeling odds of bad versus
average subjective health.

Table 3. Effect modification of the association of self-reported ethnicity with smoking, having diabetes,
and subjective health by year of survey.

Year of Survey OR 95% CI p-Value

Smoking

<2006
Other 1.00 (ref.)

German 0.48 0.28–0.82
≥2006
Other 1.00 (ref.)

German 1.91 1.09–3.37 <0.001

Diabetes

<2006
Other 1.00 (ref.)

German 1.18 0.44–3.20
≥2006
Other 1 (ref.)

German 0.73 0.15–3.61 0.65

Subjective Health

(1) Model for odds of good vs. average subjective health (n = 35,537)
<2006
Other 1.00 (ref.)

German 0.71 0.45–1.12
≥2006
Other 1.00 (ref.)

German 0.51 0.30–0.86 0.39
(2) Model for odds of bad vs. average subjective health (n = 25,880)

<2006
Other 1.00 (ref.)

German 0.66 0.36–1.20
≥2006
Other 1.00 (ref.)

German 1.03 0.41–2.59 0.46
OR, odds ratio. p-value: p-value for interaction. CI, 95% confidence interval. All models have been adjusted for
confounding: sex, place of residency, and age.
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Finally, the results of stratified analyses for the outcome health check-up utilization are
presented. In regard to the year of survey, both ORs were <1, and the p-value for interaction
by year of survey was 0.95, providing no evidence for effect measure modification (Table 4).
When regarding the place of residency, there was some evidence of an effect measure
modification: in urban areas, there was no evidence for a difference between ethnic Germans
and non-Germans participating in health check-ups; however, in rural areas, the odds for
utilizing health check-ups among German were 57% lower compared with the general
Russian population (Table 4).

Table 4. Effect modification of the association of self-reported ethnicity with the utilization of health
check-ups by year of survey and place of residency.

Health Check-Up OR 95% CI p-Value

Year of survey 1

<2006
Other 1.00 (ref.)

German 0.86 0.42–1.48
≥2006

Not German 1.00 (ref.)
German 0.83 0.38–1.82 0.95

Place of residency 2

Urban
Other 1.00 (ref.)

German 1.03 0.65–1.66
Rural
Other 1.00 (ref.)

German 0.43 0.21–0.87 0.03

OR, odds ratio. p-value: p-value for interaction. CI, 95% confidence interval. 1 Model adjusted for confounding:
sex, place of residency, and age. 2 Model adjusted for confounding: sex, year of survey, and age.

4. Discussion

Thus far, there have hardly been any studies on the health of ethnic Germans in Russia.
This study represents an initial attempt to gain a better understanding of this minority in
comparison with the majority population and enables a cross-national perspective on the
health of this unique migrant group of resettlers. Ethnic Germans in Russia, the population
of origin of resettlers, were less likely to evaluate their health as good compared with the
general population of Russia. There seems to be no difference between ethnic Germans
in Russia and the general Russian population regarding diabetes and utilizing health
check-ups. Moreover, lower odds of smoking among ethnic Germans compared with non-
Germans in Russia before 2006 seems to reverse to higher odds after 2006. Additionally, in
rural areas of Russia, there is some evidence that ethnic Germans might be less likely to
participate in health check-ups than the general population.

Self-rated health is regarded as a meaningful predictor for morbidity, the future use
of healthcare services, and mortality [8]. Social networks and further social determinants,
such as educational attainment, are related to subjective health; however, these and further
mediators did not explain differences in subjective health between ethnic Germans and the
autochthonous general population of Russia in our study [35]. Hence, further factors that
might shape health of minorities, such as socio-structural racism, need to be considered.
Immigrants and minorities tend to be “othered”, and thus, face more exclusion from
central social domains such as meaningful work or opportunities to increase household
income. Social exclusion, in turn, can lead to barriers to healthcare and health-promoting
resources [40]. At the same time the “othering” and excluding as such leads to more stress,
fear, and experience of prejudice and violence, which might have a negative impact on
health [11]. Even after adjusting for confounders and social mediators, ethnic Germans
were less likely to evaluate their health as good compared with the general population
of Russia. However, marital status, level of education, and employment status are only
proxies, because we could not control for all possible socioeconomic influences and all
forms of social support. Thus, the information in this case is limited. Several studies
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have found that immigrants in Germany rate their health worse than the autochthonous
population: Rommel et al. found that even after adjusting for socioeconomic factors,
women with a migration background rated their health significantly worse than women
with no migration background [17]. Additionally, Ronellenfitsch and Razum showed that
the effect of migration had the biggest effect on health satisfaction compared with other
socioeconomic factors among Eastern European migrants, mainly resettlers [41]. These
results coincide with studies in which resettlers from the FSU rated their health worse than
the general German population [42]. This raises the question as to whether the subjective
health of resettlers might have partly originated from their sending country and what role
social exclusion and structural racism might play. Overall, regarding subjective health,
migrants and ethnic minorities seem to be disadvantaged compared with the majority
population after controlling for confounding, which is in line with the findings among
migrants and ethnic minorities in Europe [12].

The smoking habits in ethnic Germans and the general population of Russia reversed
after 2006. Considering that the overall level of smoking seems to have decreased world-
wide, especially since the beginning of the 2000s [43,44], this is an unexpected finding.
In Russia, smoking among men has decreased since the beginning of the 21st century,
whereas smoking among women has increased, especially in older groups [45]. Overall,
our findings suggest that smoking prevention among ethnic Germans in Russia should be
carefully evaluated. Moreover, Reiss et al. described a higher smoking prevalence amongst
male resettlers in Germany compared with the male German population, which adapts
with increasing durations of stay, suggesting that smoking could be an imported behavior
amongst resettlers [46]. In addition, lower smoking prevalence compared with the general
Russian population before 2006 is in line with the finding of rather low cardiovascular
mortality among resettlers in Germany [47]. Our finding would support the hypothesis
that ethnic Germans are healthier compared with the Russian population at the time of mi-
gration to Germany, and that the high cardiovascular mortality which was expected among
resettlers based on the large excess mortality in Russia in the 1990s was not observed [48].

Generally, there does not seem to be a difference in the utilization of health check-ups
between Germans and non-Germans. In our results, however, place of residence seemed
to be important. There was some evidence that Germans in rural areas participated less
often in preventative examinations than non-Germans, whereas there was no difference
in urban areas. However, the number of cases in rural areas was too low to yield a more
precise estimate in this subgroup. Moreover, urbanized areas continue to benefit from the
medical care infrastructure of the former Soviet Union [36]. At the same time, many medical
facilities and small hospitals in rural areas were closed and a considerable number of beds
were eliminated, which might have contributed to the observation that people in urbanized
regions utilize preventative consultations by physicians more often than people in rural
areas in Russia [36]. Furthermore, irregular access to public transport, prolonged traveling
time, and lack of access to a car have frequently been described as a barrier to healthcare
for ethnic minorities [49]. Finally, organized measures of secondary prevention have been
available in Russia since the inclusion of periodic health check-ups (dispansertizatsiya) in
the compulsory health insurance system in 2013 [50]. However, especially in rural areas
with worse medical care [36], accessibility of the health check-up program might have been
suboptimal for ethnic Germans.

Limitations and Strengths

In this study, there was only a small sample of ethnic Germans. Thus, the power to
identify differences between Germans and non-Germans was limited. Another limitation
is the fact that all information provided by the participants is based on self-reported data.
This leaves a possibility for systematic distortions such as social desirability bias. Moreover,
we only covered a snapshot of risk factors for non-communicable diseases. It would be
desirable to gain a more comprehensive picture of risk factors and disease burden in this
population to detect health inequalities. Finally, more research is needed in additional
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countries of origin of resettlers. Russia is one of the most important countries of origin;
however, data from Kazakhstan and Ukraine are needed to derive a more complete picture.

At the same time, this study offers first insights into the health of ethnic Germans in
Russia, and thus provides further information about the population of origin of resettlers
in Germany. The RLMS survey was designed to be nationally representative of Russia.
We used survey weights to adjust for non-responses; hence, our results can be considered
representative. The fact that ethnicity was self-reported is an additional strength of the
study. Self-reported ethnicity might give a more comprehensive picture of how persons
identify themselves rather than asking for formal citizenship. In addition, the participants
were interviewed face-to-face, which is expected to yield high data quality.

5. Conclusions

This study provides the first results on the health status and healthcare utilization
among ethnic Germans in Russia compared with the autochthonous population. A higher
smoking prevalence between 2006 and 2018 suggests that primary prevention strategies
specifically targeting smoking are important among this minority in Russia. Further studies
with oversampling of ethnic Germans could aid in further identifying specific prevention
needs. In addition, the lower use of health check-ups among ethnic Germans in rural
regions highlights the importance of improving the accessibility of healthcare for this
minority, especially in sparsely populated areas.

Finally, our study facilitates comparisons of health between resettlers in Germany and
parts of their population of origin in Russia. Subjective health seems to be low, both in
resettlers in Germany and among their population of origin in Russia. This finding might
highlight the importance of a better social inclusion of minority populations in order to
alleviate psychosocial stressors. Finally, cross-national research should be extended to
additional countries of origin of resettlers such as Kazakhstan or Ukraine.
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Abstract: Health-related quality of life (HRQL) among migrant populations can be associated with
acculturation (i.e., the process of adopting, acquiring and adjusting to a new cultural environment).
Since there is a lack of longitudinal studies, we aimed to describe HRQL changes among adults
of Turkish descent living in Berlin and Essen, Germany, and their association with acculturation.
Participants of a population-based study were recruited in 2012–2013 and reinvited six years later
to complete a questionnaire. Acculturation was assessed at baseline using the Frankfurt accul-
turation scale (integration, assimilation, separation and marginalization). HRQL was assessed at
baseline (SF-8) and at follow-up (SF-12) resulting in a physical (PCS) and mental (MCS) sum score.
Associations with acculturation and HRQL were analyzed with linear regression models using a
time-by-acculturation status interaction term. In the study 330 persons were included (65% women,
mean age ± standard deviation 43.3 ± 11.8 years). Over the 6 years, MCS decreased, while PCS
remained stable. While cross-sectional analyses showed associations of acculturation status with
both MCS and PCS, temporal changes including the time interaction term did not reveal associa-
tions of baseline acculturation status with HRQL. When investigating HRQL in acculturation, more
longitudinal studies are needed to take changes in both HRQL and acculturation status into account.

Keywords: health-related quality of life; HRQL; acculturation; Turkish; migrants

1. Introduction

Migrants are more often in poorer health than the population in the host country [1–8].
On the one hand this is due to migration-related factors such as the country of origin, reason
for immigration, traumatic experiences or genetic dispositions to certain diseases [1,2,9,10].
On the other hand, low socioeconomic status, poorer education, cultural differences,
language barriers and low health literacy can cause a poor health status by reduced access
to health information and health services or a lower use of health screenings [1,11–13].
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Many studies reported also lower subjective health-related quality of life (HRQL)
among migrants than among the native population [14–18]. Reasons in addition to those
mentioned may include environmental and migration-related factors, experienced discrim-
ination, socioeconomic hardship, occupational stress and poor working conditions, but
also acculturative stress [15,19–24].

Acculturation is an anthropological term that was first introduced in the late 19th cen-
tury in the context of colonization, then, in the 1930s, defined for the use in studies including
cultural terms such as attitudes, beliefs or values in the concept of acculturation [25,26].
In the 1960s, Gordon reconceptualized the term and described acculturation as a linear
continuum ranging from not acculturated to acculturated [27]. Another concept was later
developed by Berry, who described acculturation as a bidimensional construct with two
coexisting components (adaption of the host culture and maintenance of the culture of
origin) [28]. Berry’s model differentiates four acculturation strategies: (1) marginaliza-
tion (low affiliation with both cultures); (2) separation (high origin-culture affiliation, low
new-culture affiliation); (3) assimilation (high new-culture affiliation, low origin-culture
affiliation) and (4) integration (high affiliation with both cultures) [28,29].

In the last years, a variety of studies have investigated acculturation as a predictor
for physical or mental health in first and second generation migrants indicating that
separation and marginalization rather predict poorer health outcomes than integration or
assimilation [7,25,30,31]. A meta-analysis concluded that the most favorable acculturation
strategy was integration, where migrants adapt to the host country but maintain their
home country culture at the same time [21,32]. However, most studies in this field are
cross-sectional and thus cannot provide information on the direction of the effect. It
is as well possible that the respective acculturation strategy is rather the result of the
experiences made in the host country, poor health status or low HRQL, than predicting
these factors. Yoon et al. proposed that the effect of acculturation was mediated by other
factors such as social connectedness and social status [22]. Additionally, the cultural
distance between host country and country of origin may play a role resulting in greater
difficulties of acculturation in non-Western or non-European migrants compared to Western
migrants [33]. As acculturation is a complex concept, studies that examined HRQL in the
context of acculturation show heterogeneous results. A cross-sectional study conducted
in Greece found no association between acculturation and HRQL, but orientation to the
heritage culture was negatively associated with psychological wellbeing [34]. Urzua et al.
found that integration and separation were associated with more favorable quality of life in
different domains in a migrant sample in Chile [35]. A cross-sectional study from Singapore
showed a correlation between higher acculturation levels and higher HRQL [30]. Only two
longitudinal studies investigated HRQL and acculturation. A study from the Netherlands
showed that certain dimensions of acculturation were associated with higher HRQL among
migrants living in the Netherlands [36]. A German study did not focus on acculturation,
but showed a more pronounced decline of the mental component of the HRQL among 1st
generation immigrants than among the host population, while the physical component was
only associated with age [37]. Although a considerable number of studies on acculturation
and HRQL among migrants have been carried out in recent years, there is still a lack of
longitudinal data on this topic. In the 1960s and 1970s Germany recruited so called “guest
workers” from predominantly Southern Europe and the Mediterranean region. Since then,
persons with Turkish background have been the largest migrant group (currently 2.82
million) in Germany [38].

The aim of our study was therefore to investigate whether the acculturation status
among persons of Turkish descent living in Germany has long-term effects on their health-
related quality of life.
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2. Materials and Methods

2.1. Study Sample and Design

For the present cohort study, 1236 adults of Turkish descent were recruited in two
large German cities, Essen and Berlin. A detailed description of the baseline recruitment
has been provided by Reiss et al. [39]. Briefly, the baseline assessment was conducted
between 2012 and 2013 during the pretest phase of the German National Cohort Study
(NAKO) with the aim to evaluate different recruitment strategies (register-based versus
network approach) among persons with a Turkish background. For the first recruitment
method, random samples from residents’ registration offices were drawn and an onomastic
procedure was used to identify eligible persons. For the network approach, representatives
of the Turkish community were contacted to spread information of the study and to support
the recruitment. All recruited participants were invited to the study center where they
completed a questionnaire and underwent some medical examinations (measurement of
body height and weight, blood pressure and blood sample). In 2018–2019, all participants
who had agreed to be recontacted were invited to the follow-up. Participants received a self-
report questionnaire via mail asking for the health status, health behavior, HRQL and others.
Baseline and follow-up recruitment were conducted using bilingual written invitations,
telephone contacts, and home visits performed by bilingual study staff. A description of
the follow-up recruitment and retention methods was published by Krist et al. [40]. The
study was approved by the ethical review committee of the Charité—Universitätsmedizin
Berlin (EA1/206/17), Germany, and registered at the German Clinical Trials Register under
the registration number DRKS00013545. Written informed consent was obtained from all
participants.

2.2. Measures
2.2.1. Health-Related Quality of Life

For the assessment of HRQL, the Short Form Health Surveys 8 (SF-8) [41] and 12 (SF-
12) [42,43] were used at baseline and at follow-up, respectively. Both instruments have been
used in numerous countries and validated in different populations [44–47]. The instruments
are short versions of the SF-36 yielding an eight-scale profile of different domains of physical
and mental health (physical functioning, role participation with physical health problems
(role–physical), bodily pain, general health, vitality, social functioning, role participation
with emotional health problems (role–emotional) and mental health). For example, one
question regarding mental health is “During the past 4 weeks, how much did personal
or emotional problems keep you from doing your usual work, school or other daily
activities?”. According to the SF-12 and SF-8 manual, single items are aggregated into a
physical component summary score (PCS) and a mental component summary score (MCS).
Summary scores were then transformed into T-scores with a mean of 50 and a standard
deviation of 10 using US general population norms obtained from the QualityMetric 2009
Norming Study [43]. Internal consistency (Cronbach’s alpha) in our sample was α = 0.90
for the SF-8 and 0.89 for the SF-12. The correlation between SF-8 at baseline and SF-12 at
follow-up was r = 0.47 (p > 0.001) for PCS and r = 0.45 (p > 0.001) for MCS.

2.2.2. Acculturation

Acculturation status was assessed at baseline using the Frankfurt acculturation scale
(FRACC) developed by Bongard et al. [48,49]. The scale consists of two subscales (sub-
jectively assessed orientation towards the culture of origin (CO) and towards the host
culture (HC)). Each scale includes ten items rated on a seven point Likert-like scale
(0 = absolutely not, 6 = absolutely) assessing mechanisms of social integration: cultural
identification, cultural practices and interethnic social networks. On each scale, the possible
range was 0–60 points, with higher values indicating a stronger orientation to CO and
HC, respectively. Cronbach’s alpha was acceptable, with α = 0.83 for CO and α = 0.78
for HC. Participants were categorized as having higher or lower orientation towards CO
and HC, respectively, using the median of the subscales as cut-off. By combining the two
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subscales, four acculturation groups were created: integration (CO+, HC+), assimilation
(CO−, HC+), separation (CO+, HC−) and marginalization (CO−, HC−) following the
concept of Berry [28].

2.2.3. Sociodemographic Covariates

We included sex, age, educational level (assessed at baseline) and net household
income (assessed at follow-up) as sociodemographic variables (all variables were assessed
via questionnaire). Age was categorized into five groups: 20–29 years, 30–39, 40–49, 50–59
and 60–69 years. Educational level was assessed as years of education, school type and
country. We harmonized these data taking the Turkish schooling reform in 1997 into
account [50] and then categorized them into <10 years, 10–12 years and >12 years of
attained formal education in Turkey and/or Germany. Monthly net household income
was categorized into <1000 Euro, 1000 to <2500 Euro and ≥2500 Euro. As additional
migration-related variable, we included country of birth.

2.3. Statistical Analyses

The characteristics of the study population were analyzed descriptively by using
frequencies (n) and means (±standard deviations). The association of HRQL with accultur-
ation status was assessed in two steps. First, we analyzed the association of acculturation
status (assessed at baseline) with each HRQL measurement using the cross-sectional data
at baseline and at follow-up in ordinary linear regression models, respectively. In the
second step, we used hierarchical linear regression models to assess change over time in
HRQL. The advantage of this method is that all available data is included in the analysis
while other methods such as analysis of variance with repeated measure include only sub-
jects with complete datasets [51]. In the hierarchical linear model, baseline and follow-up
observations were clustered in individuals. The relationship of acculturation status and
change in HRQL was assessed by including a time (survey wave)-by-acculturation status
interaction term. Since interaction terms are often difficult to interpret, we visualized the
change over time in the acculturation groups by calculating predictive margins. Age, sex,
education and income were included as covariates in all analyses. Assimilation was the
reference category for acculturation status because it constituted the largest group.

Research on baseline data of this study indicated sex differences in HRQL (Brand et al.
2017). Therefore, we additionally applied sex-stratified models. Furthermore, since a large
proportion of the participants had missing values on the FRACC scale (27%), we imputed
the missing values in this variable using multiple imputations (MI, 5 imputations). MI
uses various estimates to account for the uncertainty in the estimation of missing values.
Compared to single imputations, MI yields wider standard errors and confidence intervals,
which are supposed to be closer to the “true values” [52]. To ensure the consistency of the
findings, we ran both a complete case analysis and an analysis with MI. All analyses were
conducted using Stata 15 (StataCorp College Station, TX, USA).

3. Results

3.1. Characteristics of the Study Sample

Out of 1236 baseline participants, 1193 agreed to be recontacted. Of those, 330 com-
pleted the follow-up questionnaire (249/557 in Berlin and 81/636 in Essen). In Berlin,
248 persons refused actively or passively, while for 60 persons no valid address could be
retrieved. In Essen, 544 persons refused actively or passively or could never be contacted,
six persons died since the baseline observation.

Finally, 330 persons of Turkish origin were included in the analysis, but only 291
provided complete information for the HRQL scale at baseline and 314 at follow up (278
with complete information on both occasions, missing values were not imputed). The
average age ± standard deviation was 43.3 ± 11.8 years at baseline. More women (65%)
than men participated in the study and women were slightly overrepresented in the
younger age groups (Table 1). About 21% of the study participants were born in Germany.
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Participants with their own migration experience lived for an average of 29.4 ± 10.6 years
in Germany. A substantial share of the sample had a low level of education (37.4%) and
a net household income of less than 1000 Euros (20.4%). While assimilation formed the
largest category of the acculturation status in the total sample, this was only the case for
men but not for women. There was a sex difference in distribution of the acculturation
status with more women belonging to the separated group and more men being in the
integrated group. Participants’ characteristics stratified for the acculturation status are
presented in Supplementary Table S1.

Table 1. Characteristics of study participants.

N
Men

(n = 118)
Women
(n = 211)

Total
(n = 330) §

Baseline variables
Age groups (%)

20–29 9.3 19.0 15.5
30–39 20.3 26.1 24.0
40–49 39.0 28.0 31.9
50–59 19.5 14.7 16.4
60–69 11.9 12.3 12.2

Country of birth (%)
Turkey 79.7 70.6 73.9

Germany 13.6 24.6 20.7
Missing 6.8 4.7 5.5

Educational level
(%)
Low 30.0 17.0 37.4

Medium 29.7 35.6 26.5
High 31.2 42.4 25.1

Missing 9.1 5.1 10.9
Monthly net income

(%)
<1000 Euro 16.1 22.8 20.4

1000–<2500 Euro 44.9 41.2 42.6
2500 Euro or more 29.7 20.9 24.0

Missing 9.3 15.2 13.1
Acculturation status

(%)
Integration 20.3 11.9 14.9

Assimilation 33.1 21.3 25.5
Separation 17.8 23.7 21.6

Marginalization 11.0 10.4 10.6
Missing 17.8 32.7 27.4

PCS (mean, SD) 47.6 (9.1) 45.2 (10.2) 46.1 (9.8)
MCS (mean, SD) 49.0 (10.4) 43.7 (11.0) 45.7 (11.0)

Follow-up variables
PCS (mean, SD) 48.4 (9.3) 43.6 (10.5) 45.3 (10.3)
MCS (mean, SD) 45.8 (9.8) 40.5 (10.5) 42.3 (10.6)

Numbers are percentages or means (SD); SD: standard deviation; PCS: physical component summary score; MCS:
mental component summary score; § missing information on sex in one case.

3.2. Changes in HRQL

HRQL declined from baseline to follow-up in the total sample. In case of PCS, the
decline was small (less than one scale point) and only observed among women. PCS sores
slightly increased among men. The decline in MCS scores was larger and found for both
women and men. Overall, there were large sex differences at baseline and follow-up on
both HRQL scales with women consistently reporting lower scores (Table 1).
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3.3. Association of Acculturation with HRQL
3.3.1. Cross-Sectional Analysis

Analyzing the association between acculturation status and HRQL showed that while
acculturation status was not related with PCS at baseline, PCS scores at follow-up were
significantly lower in the integrated and the separated group when compared to the as-
similated group. Conversely, MCS scores were significantly lower among the separated
compared to the assimilated group at baseline, but no significant differences were observ-
able at follow-up. Furthermore, the cross-sectional analysis confirmed the sex differences in
both scales and showed a strong association between HRQL and level of income (Table 2).
As the complete case and the MI analysis provided similar findings, we reported only the
results from the MI analysis in Table 2.

Table 2. Cross-sectional analysis of the association between acculturation status and health-related quality of life at baseline
and follow-up (linear regression).

PCS Baseline PCS Follow-Up MCS Baseline MCS Follow-Up

N 287 289 287 289

Acculturation status (Ref. Assimilation)
Integration −1.86 −3.95 * −2.96 −1.87

[−5.69, 1.98] [−7.37, −0.54] [−6.59, 0.66] [−5.89, 2.16]
Separation −3.44 −3.40 * −4.45 * −2.87

[−7.50, 0.61] [−6.85, −0.04] [−8.57, −0.34] [−638, 0.63]
Marginalization −0.88 −1.92 −2.90 −1.81

[−4.65, 2.87] [−5.27, 1.43] [−7.98, 2.17] [−6.62, 2.98]
Sex (Ref. Men)

Women −1.60 −3.89 ** −4.08 ** −3.51 **
[−4.10, 0.89] [−6.20, −1.57] [−6.87, −1.30] [−6.05, −0.97]

Monthly net income (Ref. <1000€)
1000–<2500€ 2.01 2.52 3.84 * 2.29

[−1.10, 5.12] [−0.42, 5.47] [0.33, 7.36] [0.03, 6.25]
≥2500€ 4.65 ** 6.31 *** 7.16 *** 6.97 ***

[1.19, 8.12] [3.01, 9.61] [3.21, 11.1] [3.30, 10.64]
Educational level (Ref. Low)

Medium 0.06 1.30 −0.56 1.17
[−2.89, 3.00] [−1.47, 4.07] [−3.84, 2.72] [−1.93, 4.27]

High 2.52 1.97 0.74 2.51
[−0.48, 5.48] [−0.85, 4.78] [−2.62, 4.11] [−0.62, 5.65]

Adjusted for age; 95% confidence intervals in brackets; * p < 0.05, ** p < 0.01, *** p < 0.001; PCS: physical component summary score; MCS:
mental component summary score.

3.3.2. Longitudinal Analysis

As already indicated by the descriptive analysis, the hierarchical linear model showed
a significant decline in MCS over time, whereas no substantial change occurred in the
average PCS scores (Table 3). The “main effect” of the acculturation status in this model
refers to the differences in PCS and MCS at baseline. It showed significantly lower MCS
scores in the separated group compared to the assimilated group as already indicated by the
cross-sectional analysis. The coefficients of the time-by-acculturation status interaction term
indicate the difference in change over time in HRQL between the assimilated group and
the other three acculturation groups. As shown in Table 3, no significant interaction effect
occurred. This was also the case in the sex-stratified analysis (Supplementary Table S2).
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Table 3. Change over time in health-related quality of life and acculturation status (hierarchical linear
regression).

PCS MCS
N 585 585

Coef. [95% CI] Coef. [95% CI]

Change over time 0.24 [−1.94, 2.41] −3.86 ** [−6.21, −1.51]
Acculturation status (Ref.

Assimilation)
Integration −1.91 [−5.65, 1.82] −3.13 [−6.63, 0.35]
Separation −3.02 [−6.87, 0.83] −4.04 * [−8.00, −0.08]

Marginalization −1.03 [−4.71, 2.63] −2.37 [−7.27, 2.51]
Time by acculturation (Ref.

Time#Assimilation)
Time#Integration −2.04 [−6.68, 2.61] 1.44 [−3.24, 6.13]
Time#Separation −0.86 [−4.16, 2.45] 1.06 [−2.41, 4.53]

Time#Marginalization −0.93 [−5.06, 3.19] 0.27 [−4.11, 4.65]
Adjusted for age, sex, education and income; 95% confidence intervals in brackets; * p < 0.05, ** p < 0.01; PCS:
physical component summary score; MCS: mental component summary score.

Figures 1 and 2 present a graphical depiction of the hierarchical linear model in
Table 3. Figure 1 shows that PCS scores slightly increased among the assimilated while
they decreased in the other groups. Thus, the difference in PCS scores increased, which
corresponds to the negative coefficients in the interaction term (Table 3) and the significant
differences in PCS at follow-up in the cross-sectional analysis (Table 2). However, the
differences in MCS scores became smaller over time across the acculturation groups as can
be seen in Figure 2. This corresponds with the positive coefficients in the interaction term
for MCS in Table 3 and the lack of any significant difference in MCS at follow-up in the
cross-sectional analysis (Table 2).

 

Figure 1. Change over time in physical component summary score (PCS) by acculturation status,
adjusted for age, sex, education and income (predictive margins).
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Figure 2. Change over time in mental component summary score (MCS) by acculturation status,
adjusted for age, sex, education and income (predictive margins).

4. Discussion

4.1. Main Study Findings and Comparison with Other Studies

In the present cohort study among adults of Turkish descent living in Germany, HRQL
was only partially associated with acculturation status. Separate cross-sectional analyses at
baseline and follow-up revealed associations of acculturation with MCS only at baseline
and with PCS only at follow-up. For both sum scores, the assimilated group had the
best outcome, worst were separated and marginalized for PCS and MCS, respectively.
When comparing our results to cross-sectional studies that used a similar definition of
acculturation, it is noticeable that, in contrast, all of them found integration to be the most
favorable acculturation strategy. However, only one focused on quality of life [35], while
three investigated depression [7,8,32], and one anxiety [7]. Other studies focusing on quality
of life but using other measures for acculturation showed that a higher acculturation score
(measured with the “A Short Acculturation Scale for Filipino-Americans” (ASASFN)) [53],
but also self-perceived integration [54], were associated with better quality of life. A reason
for the better outcome in the assimilated group compared to the integrated group might
be the higher percentage of second generation migrants among the assimilated. Although
we controlled for age, education and income, we could not rule out that factors related
to experiences and exposition before and shortly after migration (exposition to physically
strenuous work and poor living condition) show a long-term effect here.

In our sample, MCS decreased from baseline to follow-up in all acculturation groups,
while the differences between the groups remained relatively stable. Especially the
marginalized and the separated had an MCS lower than the average indicating that those
groups are particularly vulnerable. PCS decreased as well, except for the assimilated group
that showed even an increase. The decline of MSC was, however, the steepest among
the assimilated. At follow-up, both PCS and MCS were, however, still the highest in the
assimilated group, followed by the marginalized, integrated and separated group. Consid-
ering the follow-up, the separated group had significantly lower MCS than the assimilated,
while differences among the other groups were at a similar size, but were not statistically
significant.

When taking the time as interaction term into account, our analyses revealed that
no significant differences between the changes of HRQL in the acculturation groups oc-
curred. The assimilated group with the highest baseline MCS score had even the most
unfavorable trajectory compared to the other groups. A check for outliers did show a
normal distribution, so there are rather other underlying reasons for that. One possible
explanation could be that persons in that group were not successful with their accultura-
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tion strategy, e.g., they could have experienced discrimination, exclusion or did not have
sufficiently social support, which can mitigate acculturative stress [15]. Reports of the
Federal Antidiscrimination Agency confirm discrimination among persons with Turkish
background [55,56]. One German study investigated time dependent changes in HRQL.
Nesterko et al. showed a decline of MCS among migrants with Turkish background, and
among second generation migrants compared to the German population and other migrant
groups where no significant changes were observed [37]. This observation was confirmed
by our study with the highest proportion of second generation migrants in the assimilated
group (Supplementary Table S1). Similar to the results of Nesterko, the baseline MCS
was better compared to the groups with a higher proportion of first generation migrants,
but showed a stronger decrease over time. This might be explained with the difficult
situation of this group torn between the culture of their parents (so that they are “stamped”
as migrants by many Germans) and the German culture, their country of birth, which
might create a distance to their Turkish community. This already challenging situation
is often aggravated by discriminative experiences in the political, social or educational
environment [57].

4.2. Strengths and Limitations

This study is to our knowledge the first longitudinal study examining trajectories of
HRQL and their association with acculturation among a migrant sample in Germany. Sec-
ond, the baseline recruitment was conducted very thoroughly and yielded a representative
population-based sample of persons of Turkish descent covering different regions and a
broad age range [39,58].

Some limitations have to be mentioned as well. Although great effort has been
made to recruit participants for follow-up participation, the overall retention rate was
rather low, which may have led to a selection bias. Second, our sample consists of first
and second generation migrants, who were analyzed together, because the percentage of
second generation migrants was too small (20.7%). Thus, the results may be valid rather
for first than for second generation migrants. Lastly, acculturation status was assessed only
at baseline so that changes over time could not be measured. However, first generation
migrants of our sample lived on average for already almost 30 years in Germany. Therefore,
the dynamic of acculturation might be negligible at this point, since significant changes
have been reported only for the first years after migration [59,60].

4.3. Implications

The finding that acculturation patterns HRQL is also of importance for public health
professionals, policy makers and researchers. Providing access to appropriate health care
and preventative services on the one hand, but also inclusion in the host society as a whole
is a task of the German state. Given the low HRQL among the separated and marginalized
migrants, public health interventions should target these groups in order to improve their
health. Peer to peer approaches such as the health initiative “With migrants for migrants
(MiMi)” [61] are a promising way to improve reach and access to these groups. In addition,
awareness by physicians and health professionals of the concept of acculturation should be
enhanced in order to improve HRQL among migrants.

Although acculturation has been shown to be associated with HRQL in some way,
more longitudinal studies should be conducted to assess trajectories of both acculturation
and HRQL and their associations. Future research should also explore factors predicting
different acculturation strategies in longitudinal studies in order to identify high risk
profiles of migrants at an early stage. These risk profiles could then be used in the frame of
screening programs or other health initiatives.

5. Conclusions

In a sample of adults of Turkish descent living in Germany, HRQL was partially
associated with acculturation. While physical HRQL remained relatively stable, mental
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HRQL decreased significantly over six years in all four acculturation groups. Persons
who adapted towards the host culture (assimilated) had the best HRQL at baseline and
follow-up. There was no association of acculturation with HRQL changes over time.

Further research should include longitudinal studies with larger study samples and
assess acculturation status at each follow-up to take its dynamic nature into account. This
may be especially useful among recently arrived migrants.
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Abstract: The validity of the Montreal Cognitive Assessment (MoCA) in migrants is questionable,
as sociodemographic factors and the migration process may influence performance. Our aim was
to evaluate possible predictors (age, education, sex, depression, and migration) of MoCA results
in Turkish migrants and Germans living in Germany. Linear regression models were conducted
with a German (n = 419), a Turkish (n = 133), and an overall sample. All predictor analyses reached
statistical significance. For the German sample, age, sex, education, and depression were significant
predictors, whereas education was the only predictor for Turkish migrants. For the overall sample,
having no migration background and higher education were significant predictors. Migration
background and education had an impact on MoCA performance in a sample of German and Turkish
individuals living in Germany. Thus, culture-specific normative data for the MoCA are needed, and
the development of culture-sensitive cognitive screening tools is encouraged.

Keywords: Montreal Cognitive Assessment (MoCA); cognition; Turkish migrants; predictors

1. Introduction

Migration is an increasing phenomenon worldwide [1], and in Germany, Turkish
migrants represent the largest population group with a migration background [2]. There is
an increasing number of older people being diagnosed with dementia in general [3,4], and
a high number of people with migration background living in Germany with dementia [5].
Therefore, valid screening of cognitive impairment and dementia in this population group is
important and will become even more relevant with regard to the demographic change [6,7].
Migration is a critical life event and causes changes concerning different life areas (e.g.,
socioeconomic status, social chances and risks, and health chances and risks), which may
have an influence on health and cognition [8,9]. For several countries, studies have shown
that general health status and cognitive test performance can be lower in individuals with
a migration background than in those without [8,9]. For example, in Germany, language
barriers and low educational level of immigrated persons are known to negatively influence
access to the German health care system [10]. Moreover, recent studies show correlations
also between level of acculturation and health-related quality of life [11,12]. However,
cognitive screening tools that provide normative values for migrants are lacking.

One of the most frequently used cognitive screening tools in both Germany and world-
wide is the Montreal Cognitive Assessment (MoCA; [13]). Yet, limitations exist concerning
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the assessment and results of the MoCA in general and for migrants in particular, which
affect its interpretation and decrease its diagnostic accuracy. For example, test scores
are corrected for education, but not for age and sex, although all of these variables have
been demonstrated to have an impact on test performance [14–17]. Moreover, depressive
symptoms may influence cognitive performance and, in fact, have been shown to decrease
MoCA performance [18,19]. Concerning Turkish people living in Germany (and migrants
more generally), it is possible that factors associated with the process of migrating also
influence MoCA outcomes. Notably, migration is known to be a stressful event with mani-
fold challenges, and previous research indicates that stress is a possible etiological factor
for cognitive impairment and Alzheimer’s disease [20–22].

In terms of language barriers, a Turkish version of the MoCA already exists. However,
it is questionable whether it is an appropriate and culture-sensitive tool to assess the
cognitive status of Turkish migrants living in Germany, as it was validated in a Turkish
population living in Turkey and did not consider the possible bias of specific characteristics
of this population, including the migration processes and its consequences [23].

Taken together, there is a need to investigate possible influencing factors on MoCA test
performance in individuals with a migration background, particularly sociodemographic
variables (e.g., age, sex, and education), depression, and the migration process. To address
this issue, we investigated MoCA test performance in native Germans and Turkish migrants
aged 50 years or older living in Germany by testing them in their mother tongue (i.e., with
the German and Turkish version of the screening tool). Next, the sociodemographic
variables of age, education, and sex, depressive symptoms, and migration background
were analysed as potential predictors of performance. Our hypotheses were that (1) age,
sex, education, and depression are predictors for cognition measured by the MoCA in both
the German and the Turkish samples. Furthermore, we expect that “country of origin” is
also a significant predictor for MoCA performance (2).

2. Materials and Methods

The present cross-sectional study was conducted with healthy native German (n = 419)
and Turkish people living in North Rhine–Westphalia, Germany (n = 133) as part of the
TRAKULA project, which aimed to develop a culture-sensitive nonverbal test battery.
Recruitment took place in 2016 and 2017 after the study was approved by the ethical
committee of the University Hospital Cologne (16-249). The sample can be described as
old-aged according to the World Health Organization (WHO), since the majority of the
subjects were over 55 years of age [24]. Participants were recruited at different institu-
tions in North Rhine–Westphalia. During recruitment, attention was paid to a balanced
and diverse selection of contact points for people of Turkish origin. Individuals were
recruited mainly in Cologne and the surrounding area, where many people with a Turkish
migration background live, for example, in cultural institutions, mosques, or places where
the Turkish community is commonly found. Furthermore, advertisements were placed
in doctors’ offices and on our clinic website. Written informed consent was obtained
from each participant. All participants completed questionnaires assessing sociodemo-
graphic details. Testing and recruiting were conducted in the participants’ mother tongue
by German–Turkish bilingual and bicultural psychologists (authors G.A. and Ü.S.S.) and
trained bilingual students of medicine or psychology supervised by authors G.A. and Ü.S.S.

2.1. Inclusion and Exclusion Criteria

For all participants, inclusion criteria were a residency in Germany, being native
German or being native Turkish and having a migration background, aged 50 years or
older, normal, only slightly restricted, or corrected-to-normal vision and hearing, and the
provision of written consent to participate in the study. Exclusion criteria were self-reported
cognitive impairment or other past or current diagnosed neurological or psychiatric ill-
nesses and cognitive disorders.
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2.2. Assessment of Cognition and Depression

The MoCA [13] was administered using either the German or Turkish version [23,25].
Both versions have a maximum of 30 points and differ only in two subtests: memory
(different words) and word fluency (letter “K” instead of “F”). The cultural adjustment
that was made concerns the word “church” in the memory subtest, which was replaced
by the word “mosque”. The awarding of points in the individual subtests corresponds
to the original version of the MoCA. Participants are classified as cognitively impaired
when reaching less than 26 points in the German [25] and less than 21 points in the Turkish
version [23]. The German version provides an education adjustment of one point for people
who received less than 12 years of school education, whereas the Turkish version does
not use an education adjustment, as proposed by Selekler et al. (2010) [23]. The cognitive
domains tested in the MoCA are visuospatial/executive functions, naming, verbal short-
term memory, attention, language, abstraction, and verbal long-term memory [13].

Furthermore, the participants received the German or Turkish version of the Geriatric
Depression Scale Short Form (GDS-15; [26]) to assess depressive symptoms. The instrument
consists of 15 yes/no items. Each answer counts as one point, and a maximum score of
more than 5 points indicates possible, 6 to 10 points moderate, and 11 to 15 points severe
depressive symptoms [26].

2.3. Statistics

Statistical analyses were performed using IBM SPSS Statistics 25 for Windows (IBM
Corp, Armonk, NY, USA). Normal distribution was tested using the Kolmogorov–Smirnov
test. Possible differences in demographic data (age, sex, and education) and depressive
symptoms between the two groups (German and Turkish participants) and within groups
were analysed using t-tests, or chi-square tests, where appropriate, each with a significance
level of α = 0.05. G*Power (http://www.gpower.hhu.de, accessed on June 2018) was used
to estimate the achieved power with a post hoc analysis [27].

To analyse predictors of MoCA performance, linear regressions were conducted (one
for the German and one for the Turkish sample), with the total MoCA score as a dependent
variable and simultaneous entry of the predictors of age, sex, education, and depression.

To further analyse migration as a possible predictor of MoCA performance, an addi-
tional regression analysis was calculated for the combined German and Turkish sample,
including age, sex, education, depression, and migration as possible predictors. Due to
different sample sizes, the German and Turkish samples were matched. For this purpose,
the first 133 German participants (mean age: 60.71, SD: 8.71; mean years of education: 11.99,
SD: 1.90) were included in the total sample size and ordered according to sex to ensure a
uniform distribution of women and men participants in the overall regression analysis.
The education correction was not included in total MoCA scores used in the regression.
The assumptions of multiple regression models were checked according to the suggestions
of Field [28].

3. Results

3.1. Sample Characteristics

Demographic characteristics and results of the MoCA and GDS are shown in Table 1.
Participants in the Turkish sample were significantly younger, less educated, showed
significantly lower scores in the MoCA, and were significantly more depressed than partic-
ipants in the German sample. German women were significantly less educated and more
depressed than German men, whereas Turkish women were significantly younger, less
educated, and showed lower performance in the MoCA than Turkish men did.
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3.2. Predictor Analysis

The regression model for the German sample is presented in Table 2. The entire
regression model reached statistical significance (F(4, 412) = 25.77; p < 0.001). The explained
variance of the model was 19.2% (R2 = 0.19; p < 0.001). Predictors for MoCA performance
were more years of education (B = 0.36), younger age (B = −0.05), being male (B = −0.46),
and lower levels of depression scores (B = −0.21).

Table 2. Linear regression analysis for German sample on cognition measured with MoCA (n = 417).

B SE B ß t p

Constant 26.52 1.27 20.87 <0.001
Education 0.36 0.06 0.29 5.86 <0.001

Age −0.05 0.01 −0.19 −3.95 <0.001
Sex −0.46 0.23 −0.09 −2.06 0.040

Depression −0.21 0.05 −0.17 −3.91 <0.001

R2 = 0.200; adjusted R2 = 0.192; p < 0.001

Table 3 presents the regression model for the Turkish sample. This regression model
was also significant (F(4, 128) = 6.25; p < 0.001), but in contrast with the German sample,
the only significant predictor in the Turkish sample was more years of education (B = 0.33).
The explained variance of this model was 13.7% (R2 = 0.137; p < 0.001).

Table 3. Linear regression analysis for Turkish sample on cognition measured with MoCA (n = 133).

B SE B ß t p

Constant 20.44 2.94 6.94 <0.001
Education 0.33 0.08 0.40 4.07 <0.001

Age 0.01 0.04 0.03 0.30 0.765
Sex 0.36 0.74 0.05 0.48 0.630

Depression 0.07 0.12 0.05 0.65 0.519

R2 = 0.163; corrected R2 = 0.137; p < 0.001

The regression model for the overall sample of German and Turkish participants,
which included the predictors age, sex, education, and depression as well as migration, was
significant (F(5, 259) = 15.16; p < 0.001), with having no migration background (B = 1.14)
and higher education (B = 0.34) as significant predictors. The explained variance of this
model was 21.1% (R2 = 0.211; p < 0.001) (Table 4).

Table 4. Linear regression analysis for German and Turkish sample on Cognition measured with
MoCA (n = 264).

B SE B ß t p

Constant 22.04 1.68 13.14 <0.001
Ethnicity 1.14 0.46 0.17 2.49 0.013

Education 0.34 0.06 0.40 5.92 <0.001
Age −0.01 0.02 −0.01 −0.22 0.827
Sex −0.61 0.40 −0.09 −1.54 0.125

Depression 0.03 0.08 0.03 0.45 0.655

R2 = 0.226; adjusted R2 = 0.211; p < 0.001

4. Discussion

In this cross-sectional study with healthy older German adults and healthy older
adults with Turkish migration background living in Germany, we investigated the impact
of the sociodemographic variables age, sex, education, and migration background as well
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as depressive symptoms on cognitive performance, operationalized with the broadly used
MoCA screening test. The main results are that MoCA performance (i) in the German
sample was predicted by age, sex, and education, (ii) in the Turkish sample was only
predicted by education, and (iii) in an overall sample was predicted by education and
migration background.

First, results indicate that the German and Turkish samples differ significantly in
sample characteristics; however, this finding reflects the current state of research: regarding
sociodemographic variables, Turkish people are younger and less educated, which is in
line with the results of a representative statistical survey on individuals with migration
background in Germany [2]. Furthermore, they are more depressed, which is also in line
with a previous representative study [29,30]. Finally, MoCA total scores were lower, which
was expected according to other results on the cognitive state of migrants in different
countries [31].

Our finding that MoCA performance in the German sample was predicted by more
years of education, younger age, being male, and less depressive symptoms is in line
with recent investigations in other population-based cohort studies that found significant
predictors of cognition were also age, sex, and education [32–34]. The fact that younger
age predicts MoCA performance has been described before [35] and can be well explained
by the normal process of aging, which is accompanied by structural and functional brain
changes leading to age-associated cognitive decline [36]. Further, the impact of education
on cognition per se and the MoCA is also well known [37]. In contrast, sex as a possible
predictor has less consistently been demonstrated and needs more consideration in future
research [32,33,38–41]. Notably, as a typical pattern, German women were less educated
than men in our sample, which can partly explain the results. Finally, our finding that
lower depressive symptoms predict MoCA performance in the present study matches a
whole body of evidence supporting the negative impact depressive symptoms have on
cognition [42] and, more specifically, in elderly people [19]. In summary, in light of our data
and other available data, the fact that the MoCA only provides a correction for education—
at least for the German version—seems insufficient, and further versions that correct for
the major influencing factors will improve precision of the screening process [34].

For the Turkish sample, the only significant predictor for MoCA performance was
education, again demonstrating the consistency of this influence factor on cognition. In
a study by Demir and Özcan (2015) [43], education was also an influencing factor on
MoCA test performance in a Turkish population, but only in the language subtest. It is
interesting to note that no differences could be detected in the other subtests. One reason
for this could have been the small sample size of the study (n = 50). In another study on
MoCA performance in Turkish migrants living in Germany [44], education and age were
significant predictors. A possible reason for the lack of a significant age effect in our sample
is the narrow age range, as 86.5% of the Turkish migrants were between 50 and 69 years and
only 13.5% were 70 years or older (Table 1), whereas in the study by Krist et al. (2017) [44],
individuals aged between 20 and 69 years were included. Sex was not a significant predictor
in either study. Interestingly, depression, which was not assessed by Krist and colleagues,
was not a significant predictor of MoCA performance in our study, although our Turkish
sample was more depressed than our German sample. Thus, the impact of depression on
cognitive performance in this population needs further investigation.

Our overall regression analysis, including both German and Turkish samples, again
identifies education as having a substantial impact on MoCA performance. However,
having or not having a migration background was an even stronger predictor of MoCA
scores, showing that the migration process itself or life circumstances as a migrant predicts
lower performance. Notably, Turkish migrants have worse working conditions, socioeco-
nomic status, and health states in comparison with German people. However, it has been
proposed that due to the harmful experience of migration, Turkish migrants are affected
by faster aging processes, and this aspect was related to the fact that the prevalence of
dementia is increasing more among this population in comparison with native Germans [7].
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All of these aspects may explain why the migration background has such an influence on
MoCA results even in healthy individuals. Importantly, our data indicate that normative
data for the specific group of migrants will enhance the diagnostic accuracy of cognitive
screenings. This aspect is also supported by further research. In a comparative study in
the USA, different cut-off values for the MoCA were examined depending on ethnicity. In
the detection of the optimal cut-off value in MCI, the authors found a point discrepancy
of 1–2 points among non-Hispanic Whites, Hispanics, and non-Hispanic Blacks and a
point discrepancy of 3 points in the detection of dementia [31]. Another systematic review
that examined the cross-cultural application of MoCA also found a wide range of cut-offs,
within and across different cultures [45].

Some limitations must be considered when interpreting the results of our study. First,
information about health status (neurological, cognitive, and psychiatric disorders) was
only assessed by self-reports. We cannot ensure that the study population did not include
cognitively impaired participants, especially when considering MoCA test scores, as the
MoCA cut-off score used for the Turkish sample was as low as 21 points, following the
normative study by Selekler et al. (2010) [23]. When comparing our Turkish control group
with the control group of Selekler et al. (2010) [23], there are differences of about two
points. In the control group of Selekler et al. (2010), the average MoCA score was 23.50
(SD: 3.73), whereas our Turkish population averaged 25.11 points (SD: 3.40). Therefore,
further studies should exclude cognitive impairment and dementia with a more elaborate
clinical examination. In addition, an elaborated neuropsychological assessment is needed
to replicate our findings to ensure generalizability.

Furthermore, a detailed status of migration (e.g., first- versus second-generation
migration) was not assessed in the present study. Yet, this information could be used
as a further predictor for cognitive performance, as second-generation immigrants may
already be more integrated (e.g., reduction of language barriers). In the present study,
we defined origin as “first language learned”. However, various definitions of migration
background exist and they are often not comparable [46,47]. As a result, our study may
not be comparable to other investigations. Further studies should include a more specific
operationalization of migration and its different variants. For example, in the study
conducted by Krist et al. (2017) [44], Turkish migrants were able to select the test language
(German or Turkish version of the MoCA), and the group that picked the German version
showed significantly better MoCA scores than those who were tested in the Turkish version.
This result indicated that the level of acculturation and integration differed (with those
picking German being more integrated) and that this level was associated with cognitive
performance. Another systematic review on bilingualism as an influencing factor in
test performance in older adults indicates that migration status, acculturation level, and
language of neuropsychological testing need to be considered when assessing bilingual
older adults [48]. In line with this, the systematic review on migration and cognition
conducted by Xu et al. (2017) [9] demonstrated a significant association between a higher
level of acculturation and better performance in cognitive functioning among migrants.
However, a recent study showed that more data are needed to better evaluate the utility of
measuring acculturation level in neuropsychological assessment [49].

One main strength of the present study is the inclusion of a German sample as a
control group to compare predictors of cognitive performance between migrants and non-
migrants. Another strength is that our study included both sociodemographic variables
and depressive symptoms as possible influence factors on cognition.

5. Conclusions

The present study investigated sociodemographic and affective predictors of MoCA
performance in German individuals and Turkish migrants living in Germany. The most
important finding is that migration background and education have an impact on cognitive
performance: individuals with a Turkish migration background and individuals with
lower education scored lower on the MoCA. The need for culturally sensitive instruments
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that take the educational situation into account has also been noted in other studies. The
influence of education on the MMST test performance was shown to be similarly high in a
Turkish population in Denmark [50]. In addition, a recent study on diagnosing dementia
in patients with a migration background among German general practitioners showed that
a language barrier could significantly complicate the diagnostic process [51]. Therefore,
culture-sensitive and education-adjusted screening tools for the assessment of cognitive
functioning in this population group are of high importance and these factors should be
considered when developing new tools for the assessment of cognitive functioning or
normative data for the MoCA for specific subpopulations. Notably, some work has been
done in this respect in recent years. For example, Goudsmit et al. (2017) [52] developed
the Cross-Cultural Dementia Screening (CCD) as a culture-fair test for addressing these
problems in a Turkish population living in the Netherlands. Furthermore, our own working
group has developed a culture-sensitive dementia test battery tool for Turkish migrants
living in Germany that is based on culture-fair nonverbal materials [53,54].

More generally, as predictors of MoCA scores in separate samples of German individ-
uals and Turkish migrants differed according to age, education, sex, and depression with
only education having predictive value in both populations, our study further emphasizes
that normative studies for specific populations are important. For clinical practice, the
results of the MoCA should be interpreted with caution. The results can provide initial
information, but new and culture-specific tests are still needed. For example, further stud-
ies are needed that apply a new weighting of the MoCA subtests with demographically
adjusted standard scores. A better alternative would be a validated culture-fair test battery
that considers group-specific characteristics and cut-offs as well.
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Abstract: There is ambiguous evidence with regard to the inequalities in health care services uti-
lization (HCSU) among migrants and non-migrants in Germany. The aim of this study was to
analyze the utilization of doctors and hospitalization of persons with direct and indirect migration
background as well as those without in Germany. This study was based on data of the German
Socio-Economic Panel using the adult sample of the years 2013 to 2019. HCSU was measured by
self-reported utilization of doctors and hospitalization. Associations between HCSU and migration
background were examined using multilevel mixed-effects logistic regression and zero-truncated
multilevel mixed-effects generalized linear models. The odds ratios of utilization of doctors and hos-
pitalization for persons with direct migration background compared with persons without migration
background were 0.73 (p < 0.001) and 0.79 (p = 0.002), respectively. A direct migration background
was associated with a 6% lower number of doctoral visits within three months compared with no
migration background (p = 0.023). Persons with direct migration background still have a lower HCSU
than persons without migration background in Germany. Access to health care needs to be ensured
and health policy-makers are called upon to keep focus on the issue of inequalities in HCSU between
migrants and non-migrants in Germany.

Keywords: surveys and questionnaires; health care; utilization; migrant; Germany

1. Introduction

In the year 2019, 26% of the total German population, about 21.2 million persons,
had a migration background (based on a definition of migration background to people
born without German nationality or if at least one parent was born without German
nationality) [1]. Within the last ten years until 2019, this proportion of the population with
migration background increased by 38%. Not only did the emergence of new migratory
flows with the fall of the Iron Curtain and the expansion of the European Union in the
last three decades lead to an increase in persons with direct migration background [2], but
also the growing up of a new generation of persons, i.e., persons with indirect migration
background, whose parents were work migrants, had bearing on this increase too [3,4].

A recent systematic literature review about inequalities in health care services utiliza-
tion (HCSU) among migrants and non-migrants in Germany found a lower utilization
among persons with migration background [5]. This lower utilization was shown, among
others, for specialists, therapists, and medication, while the results for utilization of doctors
and hospitalization were inconclusive. Furthermore, persons with direct migration back-
ground and females with migration background were identified as groups with a particular
low HCSU. Another systematic literature review on HCSU of migrants in Europe; however,
found that the probability of hospitalization of persons with migration background was
higher compared with persons without migration background, whereas the results for
utilization of doctors were also inconclusive [6].
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According to the behavioral model by Andersen [7,8], HCSU is determined by pre-
disposing, enabling, and need factors, where migration background might be seen as
predisposing factor. Other predisposing factors are age, sex, and marital status; employ-
ment status is an enabling factor and health-related quality of life is a need factor that
determines HCSU [7,8]. There is evidence that persons with direct migration background
have a higher mental and lower physical health-related quality of life compared with
persons without migration background in Germany [9–11], while no differences in health-
related quality of life were observed for persons with indirect migration background [9–13].
Thus, differences in health-related quality of life might result in differences in HCSU of
persons with and without migration background. It can, therefore, be assumed that persons
with migration background have different needs and barriers with respect to health care
than persons without migration background, and that migration background might not
only be a predisposing factor, but also confounded with health and health-related quality
of life, and other enabling and need factors [5,7,8]. Furthermore, it needs to be clarified
whether the aforementioned assumptions are valid for both persons with direct migration
background and for their descendants with indirect migration background [10,14,15].

In order to overcome the inconclusive results with respect to inequalities in HCSU and
to follow the obstacles of differences in different needs and barriers with respect to health
care among migrants and non-migrants in Germany, a study with a large nationally repre-
sentative sample of persons with and without migration background is needed in order
to be able to make a generally valid statement about the health care situation of migrants
in Germany. However, earlier studies on the utilization of doctors and hospitalization
of persons with and without migration background in Germany were based on regional
samples [16–28], samples of children and adolescents or elderly [16,22,29–35], samples
of women [18–21,24–27], or only samples on specific medical conditions [5,29,34,36,37].
Merely a study from 2011 by Glaesmer et al. [12] used a representative population sur-
vey of persons with direct and indirect migration background as well as those without
to investigate differences in HCSU in Germany. The study, however, was not able to
find any differences in the probability of utilization of doctors and hospitalization. Yet, a
higher number of doctoral visits and nights in hospital of persons with direct migration
background compared with persons without migration background was found.

The results of the aforementioned study should have called for a stronger health policy
focus on access to health care services for persons with migration background. Because
of those potentially unresolved issues, it is necessary to refocus research on HCSU of
persons with migration background who have immigrated to Germany in the last three
decades, but also on persons with indirect migration background. Based on the results of
one earlier study [12], it is hypothesized that the migration background of more recently
migrated persons and of those persons with indirect migration background is actually
negatively associated with the probability of HCSU, and, if health care services were
utilized, positively associated with the number of doctoral visits and nights in hospital.
Therefore, the aim of this study was to analyze and compare the HCSU of persons with and
without migration background in Germany. Thereby, the focus was on the utilization of
doctors and hospitalization, as well as the number of doctoral visits and number of nights
in hospital of persons with direct or indirect migration background and those without in a
large representative sample.

2. Materials and Methods

2.1. Sample

The sample of this study was based on data of the German Socio-Economic Panel
(SOEP) provided by the German Institute for Economic Research (DIW Berlin). The SOEP is
a representative German household panel with over 20,000 participants surveyed annually
since 1984, with 36 waves available up to 2021. As of the survey year 2013 (wave 29), two
additional migrant samples (M1 and M2) were integrated into the SOEP to ensure the propor-
tional representation of the previously underrepresented current generation of persons with
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migration background [38]. For the following analyses, the adult sample of the waves 29 to
36 (i.e., years 2013 to 2019) was used (n = 58,879; 251,930 observations). An analytical sample
was generated by removing observations with missing information in the number of doctoral
visits and number of nights in hospital (n = 44,403; 180,656 observations). Moreover, persons
with missing information in sociodemographic characteristics were removed, resulting in a
net sample of n = 43,921; 179,357 observations (75% of the original sample).

2.2. Measures

Persons without migration background and persons with direct/indirect migration
background were distinguished based on a predefined variable of the SOEP. By combi-
nation of information on country of birth, citizenship, and of parental information, it
was derived whether a person had an own migration experience or was born to at least
one parent with direct migration background [39]. Concurrent with the definition of the
European Migration Network [3,4], the DIW Berlin defined persons with direct migra-
tion background as persons with their own migration experience born without German
citizenship, and persons with indirect migration background as persons without their
own migration experience who were born to at least one parent with direct migration
background [39]. Persons without migration background were persons born to parents
without migration background.

In order to measure HCSU, participants of the SOEP were asked whether they had
visited a doctor within the last three months and whether they had spent at least one night
in hospital in the previous year. Furthermore, if they had visited a doctor within the last
three months and if they had spent at least one night in hospital, they were asked how often
they had visited a doctor within the last three months and how many nights in total they
had spent in hospital within the last year, respectively. Regarding the utilization of doctors,
no distinction was made in the SOEP between primary care physicians and specialists.

The sociodemographic characteristics age, sex (female and male), marital status (never
married/single, married/in partnership, separated/divorced, and widowed), and employ-
ment status (employed fulltime, employed part-time, apprenticeship, marginally employed,
other employment, and unemployed) were derived from the SOEP. For the purpose of
illustration of the persons with direct/indirect migration background, nationality was also
derived from the SOEP. Thereby, nationality was categorized into German, East European,
South European, West and North European, African, Asian, and American/Oceanian
countries of origin in accordance with the United Nations Standard Country or Area Codes
for Statistical Use (M49) [40].

2.3. Statistical Analysis

Utilization of doctors within three months (yes/no) and hospitalization within the
last year (yes/no) was dichotomized based on the questions on the utilization of a doctor
within the last three months and on having spent at least one night in hospital within the
last year. Furthermore, if persons utilized a doctor within the last three months, the number
of doctoral visits within three months was used as a variable of HCSU. If persons spent at
least one night in hospital within the last year, the number of nights in hospital within the
last year was used.

Descriptive statistics of sociodemographic variables were calculated for persons with-
out migration background and persons with direct and indirect migration background.
Furthermore, differences in HCSU between persons without migration background and
persons with direct or indirect migration background were calculated by sociodemographic
characteristics (i.e., age, sex, marital status, employment status). The differences in HCSU
by migration background were analyzed using Pearson’s chi-squared test and Student’s
t-test. The descriptive statistics of sociodemographic variables and differences in HCSU
were analyzed on the basis of cross-sectional data, using persons’ data at first occurrence in
the selected analytical sample.
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Associations between utilization of doctors within three months and hospitalization
within one year and migration background were examined using multilevel mixed-effects
logistic regression with cluster robust standard errors [41]. The group structure for the
random effects was identified by a central individual identifier, which was fixed over
time. Furthermore, the sociodemographic factors comprising age, sex, marital status,
employment status, and survey year (2013 to 2019) were used. Furthermore, interactions
between migration background and sex, and migration background and survey year were
added to the models as independent variables. The fixed-effects coefficients of the logistic
regressions were reported as odds ratios (OR).

The associations between the number of doctoral visits within three months, the
number of nights in hospital within the last year, and migration background were examined
using zero-truncated multilevel mixed-effects generalized linear models (GLM) with a
negative binomial family and log link function [41]. For the GLM, the same group structure
for the random effects, independent variables, and interactions as for the logistic regressions
was taken into account. GLM with a negative binomial family take into account the skewed
distribution and overdispersion of HCSU data as dependent variables [42]. The results of
the GLM were reported as exponentiated fixed-effects coefficients.

All analyses were performed using Stata/SE 16.1 (StataCorp, College Station, TX,
USA). All applied statistics were two-sided. The level of significance was set at α = 0.05.

3. Results

3.1. Sample Characteristics

The mean age of persons without migration background (n = 32,535) was 47 years. In
comparison, persons with direct (n = 8080) and indirect migration background (n = 3306)
were younger (42 and 30 years, both with p < 0.001). Of all persons without migration
background and with indirect migration background, about half (52%) were female. Pro-
portionally more persons with direct migration background were female (54%, p = 0.004).
Persons with direct and indirect migration background differed in marital status and
employment status (both with p < 0.001) compared with persons without migration back-
ground. Furthermore, the majority of persons with direct migration background had a
German nationality (44%), followed by 18% and 16% with a nationality from a South-
ern European country and an Eastern European country, respectively. The vast majority
of persons with indirect migration background had a German nationality (78%). The
sociodemographic characteristics of the sample are shown in Table 1.

Of all persons without migration background, 72% (n = 23,510) utilized doctors within
three months. Those who utilized doctors within three months had a mean number of
doctoral visits of 2.38. Of all persons with direct and indirect migration background, 66%
(n = 5342) and 67% (n = 2200) utilized doctors within three months, respectively. Those
who utilized doctors within three months had mean numbers of doctoral visits of 2.05 and
2.07, respectively (Table S1 in the online Supplementary Materials).

Of all persons without migration background, 13% (n = 4282) were hospitalized within
one year. Those who were hospitalized had a mean of 10.68 nights in hospital within one
year. Of all persons with direct and indirect migration background, 10% were hospitalized
within one year. Those who were hospitalized had a mean of 8.78 and 9.04 nights in
hospital within one year, respectively (Table S2 in the online Supplementary Materials).

3.2. Doctoral Visits within Three Months

The logistic regression models showed that persons with direct migration background
had lower odds of utilization of doctors within three months compared with persons
without migration background (OR: 0.73, p < 0.001; Table 2). The odds ratio of the utilization
of doctors within three months between persons with indirect migration background and
persons without migration background was not statistically significant. Persons with a
higher age (OR: 1.03; p < 0.001), females (OR: 1.60; p < 0.001), and persons not being
employed fulltime (OR: 1.14–1.99; all with p < 0.001) had greater odds of hospitalization
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within one year in both models. Furthermore, the interaction of migration background
and sex was statistically significant (p < 0.001) in the model comparing persons with direct
and without migration background, indicating a modification of the association of direct
migration background and the utilization of doctors by sex (Figure 1).

In the GLM, direct migration background was associated with a 6% reduction in the
number of doctoral visits within three months compared with persons without migration
background (p = 0.023), whereas no statistically significant association was found between
indirect migration background and the number of doctoral visits within three months. The
number of doctoral visits within three months was positively associated with a higher
age (p < 0.001), female sex (p < 0.001), and not being employed fulltime or part-time
(all with p ≤ 0.001) in the model comparing persons with direct and without migration
background (all with p ≤ 0.001) and in the model comparing persons with indirect and
without migration background (all with p ≤ 0.01). In the model comparing persons with
direct and without migration background, the interaction of migration background and
sex was statistically not significant (Figure 2).

Table 1. Sociodemographic characteristics (years 2013 to 2019, n = 43,921).

Sociodemographic
Characteristic

Persons without
Migration Background

(n = 32,535)

Persons with Direct
Migration Background

(n = 8080)

Persons with Indirect
Migration Background

(n = 3306)

Age: Mean (SD) 47.16 (17.98) 42.00 (14.16) *** 30.17 (12.07) ***

Grouped age: n (%)
18–24 4641 (14.26) 773 (9.57) *** 1465 (44.31) ***
25–34 4038 (12.41) 1864 (23.07) 729 (22.05)
35–44 5573 (17.13) 2364 (29.26) 678 (20.51)
45–54 7123 (21.89) 1555 (19.25) 289 (8.74)
55–64 5002 (15.37) 905 (11.20) 113 (3.42)
≥65 6158 (18.93) 619 (7.66) 32 (0.97)

Sex: n (%)
Female 16,892 (51.92) 4338 (53.69) ** 1713 (51.81)
Male 15,643 (48.08) 3742 (46.31) 1593 (48.19)

Marital status: n (%)
Never married/single 9754 (29.98) 1661 (20.56) *** 1990 (60.19) ***

Married/in partnership 17,364 (53.37) 5386 (66.66) 1085 (32.82)
Separated/divorced 3779 (11.62) 838 (10.37) 211 (6.38)

Widowed 1638 (5.03) 195 (2.41) 20 (0.60)

Employment status: n (%)
Employed fulltime 12,691 (39.01) 3171 (39.25) *** 1106 (33.45) ***

Employed part-time 4635 (14.25) 1075 (13.30) 346 (10.47)
Apprenticeship 1110 (3.41) 191 (2.36) 297 (8.98)

Marginally employed 1952 (6.00) 656 (8.12) 289 (8.74)
Other employment 1 290 (0.89) 21 (0.26) 33 (1.00)

Unemployed 11,857 (36.44) 2966 (36.71) 1235 (37.36)

Nationality: n (%)
German 32,535 (100.00) 3573 (44.22) *** 2573 (77.83) ***

East European - 1419 (17.56) 10 (0.30)
South European - 1260 (15.59) 376 (11.37)

West and North European 2 - 382 (4.73) 43 (1.30)
African - 178 (2.20) 9 (0.27)
Asian - 1123 (13.90) 286 (8.65)

American/Oceanian - 128 (1.58) 8 (0.24)
Stateless/ethnic minority - 17 (0.21) 1 (0.03)

Comments: SD: Standard deviation; ** p ≤ 0.01, *** p ≤ 0.001; comparison of categorical characteristics of persons
without migration background and with direct/indirect migration background was analyzed using Pearson’s
chi-squared test; comparison of mean age of persons without migration background and with direct/indirect
migration background was analyzed using Student’s t-test; 1 Near retirement with zero working hours, military
service, community service, sheltered workshop; 2 Without German nationality.
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Table 2. Multilevel mixed-effects logistic regressions of doctoral visits within three months (yes/no) and zero-truncated
multilevel mixed-effects generalized linear models of number of doctoral visits within three months for persons without
and with direct or indirect migration background (years 2013 to 2019, n = 43,921; 179,357 observations).

Independent Variables

Without Migration Background vs. with
Direct Migration Background

Without Migration Background vs. with
Indirect Migration Background

OR (SE) † Exp(β) (SE) ‡ OR (SE) † Exp(β) (SE) ‡

Migration background (Ref. without
migration background)

With direct migration background 0.73 (0.05) *** 0.94 (0.02) *
With indirect migration background 0.99 (0.09) 0.99 (0.04)

Age 1.03 (0.00) *** 1.00 (0.00) *** 1.03 (0.00) *** 1.00 (0.00) ***

Sex (Ref. male)
Female 1.60 (0.04) *** 1.08 (0.01) *** 1.60 (0.04) *** 1.08 (0.01) ***

Marital status (Ref. married/in partnership)
Never married/single 1.16 (0.03) *** 0.98 (0.01) 1.18 (0.04) *** 0.97 (0.01) *
Separated/divorced 1.03 (0.03) 1.08 (0.01) *** 1.00 (0.04) 1.08 (0.01) ***

Widowed 1.02 (0.06) 1.00 (0.02) 1.04 (0.06) 0.99 (0.02)

Employment status (Ref. employed fulltime)
Employed part-time 1.14 (0.03) *** 1.00 (0.01) 1.15 (0.03) *** 1.00 (0.01)

Apprenticeship 1.99 (0.11) *** 1.07 (0.02) *** 1.94 (0.10) *** 1.05 (0.02) **
Marginally employed 1.25 (0.04) *** 1.06 (0.01) *** 1.26 (0.05) *** 1.06 (0.01) ***
Other employment 1 1.88 (0.20) *** 1.12 (0.04) *** 1.78 (0.19) *** 1.10 (0.04) **

Unemployed 1.70 (0.04) *** 1.24 (0.01) *** 1.65 (0.04) *** 1.22 (0.01) ***

Migration background * Sex (Ref. no migration
background * male)

Direct migration background * Female 1.21 (0.06) *** 1.01 (0.02)
Indirect migration background * Female 1.32 (0.10) *** 1.08 (0.03) **

Survey year Yes Yes Yes Yes

Migration background * Survey year Yes Yes Yes Yes

Constant 0.48 (0.02) *** 2.24 (0.04) *** 0.49 (0.03) *** 2.27 (0.04) ***

Random effect: Person-ID
Variance (Constant) 2.12 (0.04) 0.24 (0.00) 2.16 (0.04) 0.24 (0.00)

Comments: CI: confidence interval; SE: standard error; 1 near retirement with zero working hours, military service, community service,
sheltered workshop; † Dependent variable: utilization of doctors within three months (yes/no); ‡ Dependent variable: number of doctoral
visits (n = 31,052; 127,799 observations); * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001.

Figure 1. Adjusted odds of utilization of doctors within three months of persons without and with direct or indirect
migration background, and for females and males without and with direct migration background (years 2013 to 2019,
n = 43,921; 179,357 observations).
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Figure 2. Adjusted zero-truncated number of doctoral visits within three months of persons without and with direct/indirect
migration background, and of females and males without and with direct migration background (years 2013 to 2019,
n = 31,052; 127,799 observations).

No time trend was observed between the years 2013 and 2019 with regard to the
utilization of doctors, nor with regard to the number of doctoral visits for any of the groups
of persons analyzed.

3.3. Nights in Hospital within the Last Year

Persons with direct migration background had lower odds of hospitalization within one
year than persons without migration background (OR: 0.79, p = 0.002; Table 3) in the logistic
regression models. The odds ratio of hospitalization within one year of persons with indi-
rect migration background and persons without migration background was not statistically
significant. Persons with a higher age (OR: 1.01; p < 0.001) and persons not being employed
fulltime or part-time (OR: 1.33–2.73; all with p < 0.001) had greater odds of hospitalization
within one year in both models. Greater odds of hospitalization within one year associated
with female sex (OR: 1.05; p < 0.001) were only found in the model analyzing differences
between persons with direct and without migration background. Compared with being
married or in a partnership, having never been married or being single were both associated
with lower odds of hospitalization within one year in both models (OR 0.79 and 0.77; both
with p < 0.001), whereas being separated, divorced, or widowed were associated with higher
odds of hospitalization within one year in both models (OR 1.16–1.23; all with p < 0.001).
Furthermore, in the model comparing persons with direct and without migration background,
the interaction of migration background and sex was statistically significant (p < 0.001), indi-
cating a modification of the association of direct migration background and hospitalization
by sex (Figure S1 in the online Supplementary Materials).
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Table 3. Multilevel mixed-effects logistic regressions of hospitalization (yes/no) and zero-truncated multilevel mixed-effects
generalized linear models of number of nights in hospital within the last year for persons without and with direct or indirect
migration background (years 2013 to 2019, n = 43,921; 179,357 observations).

Independent Variables

Without Migration Background vs.
with Direct Migration Background

Without Migration Background vs.
with Indirect Migration Background

OR (SE) † Exp(β) (SE) ‡ OR (SE) † Exp(β) (SE) ‡

Migration background (Ref. without
migration background)

With direct migration background 0.79 (0.06) ** 0.93 (0.06)
With indirect migration background 0.82 (0.10) 1.16 (0.15)

Age 1.01 (0.00) *** 1.01 (0.00) *** 1.01 (0.00) *** 1.01 (0.00) ***

Sex (Ref. male)
Female 1.05 (0.03) * 0.95 (0.02) * 1.05 (0.03) 0.95 (0.02) *

Marital status (Ref. married/in partnership)
Never married/single 0.79 (0.03) *** 1.06 (0.03) * 0.77 (0.03) *** 1.05 (0.03)
Separated/divorced 1.23 (0.04) *** 1.17 (0.03) * 1.19 (0.04) *** 1.19 (0.03)

Widowed 1.17 (0.05) *** 1.09 (0.03) *** 1.16 (0.05) *** 1.06 (0.03) ***

Employment status (Ref. employed fulltime)
Employed part-time 1.03 (0.04) 1.02 (0.03) 1.06 (0.04) 1.02 (0.03)

Apprenticeship 1.54 (0.11) *** 1.15 (0.09) 1.64 (0.11) *** 1.24 (0.09) **
Marginally employed 1.33 (0.06) *** 1.08 (0.04) 1.38 (0.07) *** 1.06 (0.05)
Other employment 1 1.90 (0.22) *** 1.15 (0.12) 1.83 (0.22) *** 1.09 (0.11)

Unemployed 2.73 (0.07) *** 1.34 (0.03) *** 2.68 (0.08) *** 1.33 (0.03) ***

Migration background * Sex (Ref. no
migration background * male)

Direct migration background * Female 1.21 (0.07) *** 1.00 (0.05) 1.40 (0.13) *** 1.03 (0.09)

Survey year Yes Yes Yes Yes

Migration background * Survey year Yes Yes Yes Yes

Constant 0.04 (0.00) *** 3.53 (0.15) *** 0.04 (0.00) *** 3.58 (0.16) ***

Random effect: Person-ID
Variance(Constant) 1.32 (0.04) 0.46 (0.01) 1.35 (0.04) 0.47 (0.01)

Comments: CI: confidence interval; OR: odds ratio; SE: standard error; 1 near retirement with zero working hours, military service,
community service, sheltered workshop; † dependent variable: hospitalization within one year (yes/no); ‡ dependent variable: number of
nights in hospital (n = 5464; 23,421 observations); * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001.

In the GLM, no statistically significant associations were found between direct or
indirect migration background and the number of nights in hospital within the last year.
The number of nights in hospital within the last year was positively associated with a
higher age (p < 0.001) and negatively associated with female sex (p = 0.012 and 0.017) in
both models (Figure S2 in the online Supplementary Materials).

No time trend was observed between the years 2013 and 2019 with regard to hospitalization,
or with regard to the number of nights in hospital for any of the groups of persons analyzed.

4. Discussion

4.1. Main Findings

The aim of this study was to analyze the HCSU of persons with direct and indirect
migration background compared with persons without migration background in Germany.
Persons with direct migration background had lower odds of utilization of doctors within
three months than persons without migration background. Lower odds of utilization of
doctors within three months were particularly observed in men with direct migration
background. Furthermore, for persons utilizing doctors within three months, the number
of doctoral visits was lower for persons with direct migration background compared with
persons without migration background. For persons with indirect migration background,
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no differences in the odds of utilization of doctors and in the number of doctoral visits were
found. Hence, only a direct migration background can be seen as predisposing factor for
determining a lower utilization of doctors as well as a lower number of doctoral visits [7,8].
Consequently, direct migration background might still be associated with fewer need
factors determining utilization of doctors, as persons with direct migration background
were, on average, healthier than the German population without migration background.
However, this effect might not occur in persons with indirect migration background in
connection with the utilization of doctors. Furthermore, male sex of persons with direct
background can be seen as a predisposing factor for determining a lower utilization of
doctors. Yet, it cannot be ruled out that other unobserved determinants of HCSU, such as
health and health-related quality of life, and other enabling and need factors have had an
influence on direct migration background as predisposing factor for determining a lower
utilization of doctors.

With regard to hospitalization, persons with direct migration background had lower
odds of hospitalization within one year than persons without migration background.
However, no difference was found among hospitalized persons with direct migration
background in the number of nights in hospital. For persons with indirect migration
background, no differences were found in the odds of hospitalization, nor in the number
of nights in hospital compared with persons without migration background. Hence, a
direct migration background can also be seen as predisposing factor for determining a
lower hospitalization, yet not for the number of nights in hospital [7,8]. Likewise, for
determining hospitalization, direct but not indirect migration background might also still
be associated with fewer need factors, as persons with direct migration background were,
on average, healthier than the German population without migration background. For
other predisposing and enabling factors determining HCSU, such as age, marital status,
and employment status, it was controlled for in the logistic regression models and in the
GLM. However, no inferences can be drawn on those potential determinants of HCSU with
regard to migration background based on the current analyses, as they were not added
as interactions to the logistic regression models and GLM as independent variables due
to a lack of statistical significance. Furthermore, there are other predisposing, enabling,
and need factors that determine HCSU, such as education, socio-economic status, or health
status, which were not controlled for in the models [7,8]. However, it is known that
the perceived need of health care is explainable by education and health beliefs [8], and
health status is associated with HCSU. Not considering those determinants as independent
variables in the models might have led to omitted variable bias.

4.2. Previous Research and Possible Explanations

One earlier study that also used a representative population survey of persons with
direct or indirect migration background as well as those without in Germany could not
confirm migration background as a predisposing factor for determining the utilization of
doctors and hospitalization [12]. The odds of the utilization of general practitioners were
not statistically significantly different, but the odds of the utilization of specialists were
statistically significantly lower for persons with direct migration background compared
with persons without migration background (OR 0.58), even lower than the odds of
utilization of doctors found in the current study (OR 0.73). With regard to the number of
doctoral visits and the number of nights in hospital, the study by Glasemer et al. [12] found
a lower number for persons with direct migration background compared with persons
without migration background.

A systematic literature review on the HCSU of persons with and without migration
background in Germany found evidence for an overall lower utilization of specialists for
persons with direct migration background [5]. With respect to hospitalization, the evidence
found in the review was inconclusive. This is somewhat consistent with the results of the
current study, as only differences in the odds of hospitalization were found for persons with
direct migration background compared with persons without migration background, but
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not for persons with indirect migration background, nor in the number of nights in hospital
within the last year. Together with the results of the study by Glaesmer et al. [12] and the
systematic literature review [5], the current study can confirm continuing disparities in
HSCU, especially for persons with direct migration background and connected with the
utilization of doctors.

The mechanisms of a lower HCSU, in particular of persons with direct migration
background, are not conclusively resolved. One possible reason for differences in HCSU
might be inequalities in cultural preferences and health beliefs [5]. Other reasons can be
inequalities in access to health care, for example due to a lack of information or communica-
tion barriers, or a lack of management of cultural diversity by health care workers [5,43,44].
Accordingly, inequalities are to be reduced by the health policy makers and health care
workers making sure that cultural stereotypes are minimized, that health communication
is target-specific, and that language barriers are removed [5,45].

In contrast to this, sex is widely known to be a predisposing factor determining
HCSU [7,8]; also, in the German health care system, women utilize doctors more often than
men [46,47]. Previous research has shown that sex is also associated with HCSU for persons
with migration background [48]. However, in the current study, the negative association of
utilization of doctors and male sex was even stronger among persons with direct migration
background compared with persons without migration background. Possible explanations
for this disproportionally low utilization of doctors by men with direct migration back-
ground may be a major hurdle with regard to health care services or merely the alleged
absence of occasions of visiting a doctor, such as the unawareness of the availability of free
preventive check-ups. Another explanation might be the greater proximity of women to the
health care system, e.g., through regular gynecological preventive and pregnancy check-ups,
as well as the occurrence of maternity health problems. Furthermore, in the current study,
women with direct migration background had higher odds of hospitalization within one
year than women without migration background. One possible explanation for this might
be a higher birth rate among women with direct migration background [49–51]. The open
questions and assumptions made with regard to the disproportionally high utilization of
doctors and hospitalization by females with migration background still need to be confirmed
on the basis of data other than those from the SOEP, which include reasons of utilization.

4.3. Generalizability

The proportion of persons with migration background in the sample of this study was
26%. This proportion corresponds to the proportion of the total German population with
migration background. It has to be noted that the integration of the two additional migrant
samples into the SOEP ensured this proportional representation of persons with migration
background [38]. As the data of the SOEP used in the current study were representative of
German households, it can be assumed that the results of this study can be generalized to a
certain extent to all adult persons with and without migration background in Germany.
However, it has to be acknowledged that 25% of the adult sample that was used for the
analysis was removed due to missing information in the number of doctoral visits and
number of nights in hospital. Thereby, a disproportionately large number of persons with
direct migration background was excluded from the analyses. Furthermore, the persons of
the sample that were removed from the analysis due to missing information were younger
and more likely to be male. Thus, generalizability may be limited.

Furthermore, it is possible that migrants with better German language skills and with
better integration and education were more likely to be included in the SOEP. However, the
questionnaires of the SOEP are available in multiple languages and were further translated
if necessary [38]. Nevertheless, generalizability of results may, therefore, be further limited.

4.4. Strengths and Limitations

To our knowledge, this was the first analysis of HCSU of persons with direct or indirect
migration background as well as those without in Germany, based on a large longitudi-
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nal sample. The major strength of this study was the use of data from a representative
German household panel that recently integrated additional migrant samples to ensure a
proportional representation of persons with migration background. The use of multilevel
mixed-effects logistic regressions and GLM with a negative binomial family can also be
considered as strength of this study.

However, this study has some limitations that should be mentioned. First, HCSU
might be biased due to seasonal effects of utilization of doctors, as the number of doctoral
visits were inquired retrospectively only within a period of three months. Second, no
migration-specific characteristics, i.e., years since arrival in Germany, language skills,
or connection to Germany, were used as explanatory variables in the analyses. Since
these variables are most likely to be correlated with migration background and since
multicollinearity should be avoided in regression models, it can be assumed that these
variables would have been excluded from the models anyway. Third, mixed-effects GLM
with truncated zero values were used to analyze the associations between the number of
doctoral visits within three months, the number of nights in hospital within the last year,
and migration background. However, for zero-truncated data, a zero-truncated negative
binomial model would have been more appropriate. Unfortunately, such model is not yet
implemented for mixed-effects in Stata [42].

5. Conclusions

Persons with direct migration background still have lower odds of utilization of health
care services than persons without migration background in Germany. Here, not only were
odds of doctor utilization and hospitalization lower, but also the number of doctoral visits.
Fortunately, no differences in the utilization of health care services were found for persons
with indirect migration background. The call for a stronger health policy focus on access
to health care for persons with direct migration background, especially for men, remains
relevant with regard to the results of the present study. In addition, further research is
needed to better understand the underlying causes and reasons for reduced HCSU of
persons with direct migration background.
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Abstract: Global migration towards and within Europe remains high, shaping the structure of
populations. Approximately 24% of the total German population had a migration background in
2017. The aim of the study was to analyze the association between migration background and
health-related quality of life (HrQoL) in Germany. The analyses were based on 2014 and 2016 data
of the German Socio-Economic Panel. Differences in sociodemographic characteristics between
migrant and non-migrant samples were equal by employment of the entropy balancing weights.
HrQoL was measured using the physical (PCS) and mental (MCS) component summary scores of the
SF-12v2. Associations between PCS and MCS scores and migration background were examined using
Student’s t-test. The mean PCS and MCS scores of persons with migration background (n = 8533) were
51.5 and 50.9, respectively. Persons with direct migration background had a lower PCS score (−0.55,
p < 0.001) and a higher MCS score (+1.08, p < 0.001) than persons without migration background.
Persons with direct migration background differed with respect to both physical and mental HrQoL
from persons without migration background in the German population. Differences in HrQoL for
persons with indirect migration background had p = 0.305 and p = 0.072, respectively. Causalities
behind the association between direct migration background and HrQoL are to be determined.

Keywords: SF-12; surveys and questionnaires; health; quality of life; migrant

1. Introduction

In Germany, about 19.3 million persons had a migration background in the year 2017,
corresponding to a proportion of about 23.6% of the total German population [1]. By
definition of the German Institute for Economic Research (DIW Berlin), persons with a
direct migration background are persons with their own migration experience born without
German citizenship, and persons with an indirect migration background are persons
without their own migration experience who were born to at least one parent with direct
migration background [2]. This definition is concurrent with the definition of migrants
and second-generation migrants by the European Migration Network [3,4]. In general, the
spectrum of migration to Germany and the histories of persons with migration background
have changed in the past decades, inter alia, through the increasing globalization and
through the generations of persons growing up who were born to parents who became
sedentary in Germany after passing through the status of guest worker [5,6]. In the 1990s
and 2000s, with the fall of the Iron Curtain, the development of new economic flows
between European regions, the emergence of new areas of origin, and the entry into the
European Union of 12 countries, new migratory flows have emerged in Europe [7].

As the proportion of persons with migration background is increasing throughout
Europe, there is also a need for monitoring and extending knowledge on migrants’ health
and quality of life, not least for the provision of adequate and accessible health care
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services [8,9]. Reduced health and quality of life might mutually affect engagement in
education, work, and social activities and thus have an influence on the integration of
persons with migration background as a whole [8]. Reasons for a reduced health and quality
of life might be informal barriers to accessing health care, such as a complex interaction
between language, communication, and sociocultural factors, but also an interlink with
migration and ethno-cultural diversity [8,10,11]. However, the influence of migration,
especially for the new generation of persons with migration background and for persons
with indirect migration background, is not yet fully resolved.

Earlier studies on health and quality of life of persons with migration background
in Germany mainly focused on the healthy-migrant effect and the health and quality of
life of migrant workers [12–15], whereas one recent study focused on the trajectories of
health-related quality of life (HrQoL) in persons with and without migration background
in Germany [16]. In further studies that analyzed the association of HrQoL with migration
background in Germany, no association with physical HrQoL has been found, whereas
mental HrQoL was negatively associated with migration background [14,16,17]. Indeed,
persons with migration background are commonly known to be comparatively healthy, but
yet this might not be true for recently migrated persons and persons with indirect migration
background, as the sociodemographic diversity of persons with migration background
and particular health challenges might be not the same [18]. Also, persons with indirect
migration background might have greater health challenges than persons with direct
migration background [18–20].

However, not much is known about potential differences in HrQoL of those persons
who migrated during the new migratory flows that have emerged in Europe and those
persons who are descendants of parents with direct migration background who became
sedentary in Germany compared to those persons without migration background. Knowl-
edge about differences in HrQoL between different person groups is particularly of interest
for research and policy-makers in order to be able to focus on possible target-specific
healthcare services and clinical implications. Therefore, it is necessary to refocus research
on health and quality of life of persons with migration background, with a special focus
on those persons with direct migration background that had migrated in the 1990s and
2000s as well as on those persons with indirect migration background. Our hypothesis is
that, in contrast to the positive effects of migration on HrQoL that have been found for
the generation of migrant workers [12–15], the migration background of the more recently
migrated persons and those persons with indirect migration background is negatively
associated with HrQoL. The aim of this study, therefore, was to analyze the associations
between direct, indirect, and no migration background and the physical and mental HrQoL
of persons in Germany.

2. Materials and Methods

2.1. Sample

The sample of this study was based on cross-sectional data of the German Socio-
Economic Panel (SOEP), provided by the German Institute for Economic Research (DIW
Berlin). The SOEP is a representative German household panel with over 20,000 partic-
ipants annually since 1984, with 35 waves available by 2019. In order to ensure that the
previously underrepresented current generation of persons with migration background
was represented in the SOEP proportionally to their share of the German population, two
additional migrant samples (M1 and M2) were integrated into the SOEP [21].

For the samples M1 and M2, households of persons who had immigrated to Germany
during the years 1994 to 2009 and 2010 to 2013 were selected, respectively. By 2019, five
waves of the M1 sample and three waves of the M2 sample were available (waves 30 to 34).
However, as HrQoL was surveyed only in even years since the year 2002, data sets from
the waves 31 and 33 (2014 and 2016) were used (n = 108,903; 100%). Out of these waves,
a sample was generated by removing persons with missing information in HrQoL and
by using only the initial measurement of HrQoL in the respective wave in order to avoid
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interdependence of repeated measurements (n = 30,174; 28%). Furthermore, persons with
missing information in sociodemographic characteristics were removed, resulting in a net
sample of n = 29,642 (27%). A flow chart of the selection process is presented in Figure 1.

Figure 1. Flow chart of the selection and reweighting process. SOEP: German Socio-Economic Panel, HrQoL: health-
related quality of life; * For the sample of persons without migration background, three different weights were derived
using entropy balancing, thus differences in means and standard errors of sociodemographic characteristics between
persons with and without migration background, persons with direct and without migration background, and persons
with indirect and without migration background were equal by employment of the entropy balancing weights in the
explanatory models. ** Differences in HrQoL with respect to migration background, direct migration background, and
indirect migration background were evaluated by comparison with the respectively reweighted sample of persons without
migration background.

2.2. Measures

In order to distinguish between persons with direct and indirect migration background
and persons without migration background, a predefined SOEP variable was used. In
consistence with the definition of direct and indirect migration background of the DIW
Berlin, this variable combined information on country of birth, citizenship, and parental
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information to derive whether a person had an own migration experience or was born
to at least one parent with direct migration background [2]. Persons born in another
country than Germany were assigned a direct migration background, and persons born
in Germany whose father and/or mother had a migration background were assigned an
indirect migration background. Persons born in Germany without parents with migration
background were assigned no migration background. Furthermore, it was distinguished
between persons with and without migration background, whereby persons with migration
background consisted of persons with direct and indirect migration background.

In order to measure HrQoL, a modified version of the standardized questionnaire
SF-12v2 was used in the SOEP [22,23]. The SF-12 consists of 12 items with 8 subscales:
physical functioning, physical role limitations, bodily pain, general health, vitality, social
functioning, emotional role limitations, and mental health [24]. In the SOEP, the SF-12
question about ‘work interference due to pain’ was removed, whereas one additional
SF-36 question about ‘severe physical pain’ was included. Furthermore, the SF-12 ques-
tionnaire in the SOEP deviates to some extent in the layout and in the form and order of
the questions [23]. The eight subscales of the SF-12 were Z-transformed by norm-based
scoring using mean values and standard deviations of a German normative sample [22,25].
According to Ware et al. [24], a physical component summary (PCS) score was calculated
by combining the items of the dimensions physical functioning, role limitations, social
functioning, and pain. Furthermore, by combining the items of the dimensions social
functioning, emotional role limitations, and mental health, a mental component summary
(MCS) score was calculated. Thus, the PCS and the MCS scores represent physical and
mental HrQoL on scales ranging between 0 and 100 (with higher scores representing better
HrQoL), respectively.

The sociodemographic characteristics age (18–29, 30–39, 40–49, and ≥50), sex (fe-
male and male), marital status (never married/single, married/in partnership, sepa-
rated/divorced, and widowed), and employment status (employed fulltime, employed
part-time, apprenticeship, marginally employed, and unemployed) were derived from
the SOEP. Furthermore, nationality was categorized into German, East European, South
European, West and North European, African, Asian, and American/Oceanian countries
of origin according to the geographic regions of the Standard Country or Area Codes for
Statistical Use (M49) of the United Nations [26].

2.3. Statistical Analysis

In order to evaluate the differences in HrQoL with respect to migration background,
direct and indirect migration background, and no migration background, the non-migrant
sample was preprocessed in such a way that all samples were balanced with respect to the
sociodemographic characteristics. Therefore, three different weights were derived for the
non-migrant sample using entropy balancing with the predictors age, sex, marital status,
and employment status on the basis of the three migrant (sub-)samples. In the subsequent
explanatory models, differences in means and standard errors of those sociodemographic
characteristics between persons with and without migration background, persons with
direct and without migration background, and persons with indirect and without migration
background were equal by employment of the entropy balancing weights [27]. The respec-
tive data of persons with migration background, direct and indirect migration background,
were used as reference and remained unchanged. A flow chart of the reweighting process
is presented in Figure 1.

Descriptive statistics of sociodemographic variables were calculated for the unbal-
anced samples. PCS and MCS scores were calculated by sociodemographic characteristics
for the migrant samples and the balanced non-migrant samples. Furthermore, differences
in PCS and MCS scores between persons without migration background and persons with
direct and indirect migration background were calculated by sociodemographic charac-
teristics. Differences in PCS and MCS scores by migration background were analyzed
using Student’s t-test. Weights derived by entropy balancing were included for adjustment
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of differences in sociodemographic characteristics between persons without migration
background and persons with direct and indirect migration background.

All analyses were performed using Stata/SE 16.1 (StataCorp, College Station, TX,
USA). Entropy balancing was performed using the Stata command ‘ebalance’ [28]. All
applied statistics were two-sided. In total, 13 tests for statistical significance of group
differences mean PCS/MCS scores were conducted per sample. Therefore, the level of
significance was set at α = 0.004 (0.05/13) to correct for multiple significance tests to avoid
a type I error [29].

3. Results

3.1. Sample Characteristics

Before entropy balancing, persons with migration background (n = 8533) differed
in age, marital status, employment status (all with p < 0.001) compared with persons
without migration background (n = 21,109), whereas no difference in sex was observed
(both 54%; p = 0.844). With a mean age of 39 years (42 years/29 years), persons with
(direct/indirect) migration background were younger than persons without migration
background, who were on average 50 years old (p < 0.001). Furthermore, the majority of
persons with migration background had a German nationality (53.4%), followed by 15.6%
and 13.4% with a nationality from a Southern European country and an Eastern European
country, respectively. The sociodemographic characteristics of the sample pre-balancing
are shown in Table 1.

Table 1. Sociodemographic characteristics of the sample, pre-balancing (survey years 2014 and 2016).

Sociodemographic
Characteristic

Persons without Migration
Background Pre-Balancing

(n = 21,109)

Persons with Migration
Background (n = 8533)

Persons with Direct
Migration Background

(n = 6247)

Persons with Indirect
Migration Background

(n = 2286)

Age: Mean (SE) 49.55 (0.12) ** 38.73 (0.16) ** 42.21 (0.18) ** 29.25 (0.22) **

Sex: N (%)
Female 11,370 (53.86) 4580 (53.67) 3383 (54.15) 1197 (52.36)
Male 9739 (46.14) 3953 (46.33) 2864 (45.85) 1089 (47.64)

Grouped age: N (%)
18–29 3200 (15.16) ** 2438 (28.57) ** 1129 (18.07) ** 1309 (57.26) **
30–39 3066 (14.52) 2454 (28.76) 1856 (29.71) 598 (26.16)
40–49 4642 (21.99) 1885 (22.09) 1620 (25.93) 265 (11.59)
≥50 10,201 (48.33) 1756 (20.58) 1642 (26.28) 114 (4.99)

Marital status: N (%)
Never married/single 5210 (24.68) ** 2638 (30.92) ** 1210 (19.37) ** 1428 (62.47) **

Married/in partnership 12,009 (56.89) 5038 (59.04) 4315 (69.07) 723 (31.63)
Separated/divorced 2611 (12.37) 692 (8.11) 568 (9.09) 124 (5.42)

Widowed 1279 (6.06) 165 (1.93) 154 (2.47) 11 (0.48)

Employment status: N (%)
Employed fulltime 7908 (37.46) ** 3207 (37.58) ** 2444 (39.12) ** 763 (33.38) **

Employed part-time 3098 (14.68) 1070 (12.54) 838 (13.41) 232 (10.15)
Apprenticeship 573 (2.71) 382 (4.48) 151 (2.42) 231 (10.10)

Marginally employed 1348 (6.39) 747 (8.75) 526 (8.42) 221 (9.67)
Unemployed 8182 (38.76) 3127 (36.65) 2288 (36.63) 839 (36.70)

Nationality 1: N (%)
German 21,109 (100.00) ** 4554 (53.37) ** 2798 (44.79) ** 1756 (76.82) **

East European - 1139 (13.35) 1131 (18.10) 8 (0.35)
South European - 1311 (15.36) 1015 (16.25) 296 (12.95)

West and North European 2 - 284 (3.33) 260 (4.16) 24 (1.05)
African - 125 (1.46) 121 (1.94) 4 (0.17)
Asian - 1004 (11.77) 814 (13.03) 190 (8.31)

American/Oceanian - 98 (1.12) 91 (1.46) 7 (0.31)
Stateless - 18 (0.21) 17 (0.27) 1 (0.04)

Comments: SE: Standard error; comparison of mean age of persons with and without migration background was analyzed using Student’s
t-test; comparison of categorical characteristics of persons with and without migration background was analyzed using Pearson’s chi2 test;
comparison of mean age of persons with direct and indirect migration background was analyzed using Student’s t-test; comparison of
categorical characteristics of persons with direct and indirect migration background was analyzed using Pearson’s chi2 test; 1 Nationality
was not considered for balancing; 2 Without German nationality; ** p ≤ 0.001.

After balancing, the migrant samples were similar to the non-migrant samples with
respect to sociodemographic characteristics. The majority of the total sample was female
(53.7%) and was either employed fulltime (37.6%) or unemployed (36.7%). Furthermore,
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59.0% were married or in a partnership, 30.9% had never been married or were single, and
8.1% were separated or divorced.

3.2. Differences in PCS Scores between Persons with and without Migration Background

The difference in PCS scores between persons with and without migration background
had p = 0.009 (51.5 vs. 51.9; Table 2). However, women with migration background had
lower PCS scores than women without migration background (51.0 vs. 51.6, p < 0.001).
Persons with migration background aged 50 years and older had a lower PCS score
than persons without migration background of the same age (44.2 vs. 46.0, p < 0.001).
Furthermore, persons being married or in a partnership with migration background had a
higher PCS score than persons without migration background with the same marital status
(50.4 vs. 51.1, p < 0.001).

Table 2. Mean PCS and MCS scores by sociodemographic characteristics and migration background (survey years 2014
and 2016).

Sociodemographic
Characteristic

Mean PCS (SE) Mean MCS (SE)

Persons without Migration
Background (Balanced

Sample; n = 21,109)

Persons with Migration
Background (n = 8533)

Persons without Migration
Background (Balanced

Sample; n = 21,109)

Persons with Migration
Background (n = 8533)

Total sample 51.87 (0.08) 51.52 (0.11) 49.96 (0.09) ** 50.87 (0.10) **

Sex
Female 51.57 (0.12) ** 50.95 (0.15) ** 48.86 (0.13) ** 49.76 (0.14) **
Male 52.22 (0.12) 52.19 (0.15) 51.24 (0.13) ** 52.15 (0.15) **

Grouped age
18–29 55.28 (0.15) 55.35 (0.14) 49.60 (0.20) ** 50.99 (0.19) **
30–39 53.19 (0.18) 53.51 (0.17) 49.51 (0.20) ** 50.71 (0.19) **
40–49 51.20 (0.15) 50.79 (0.22) 49.92 (0.16) 50.56 (0.23)
≥50 46.03 (0.12) ** 44.22 (0.26) ** 51.18 (0.12) 51.24 (0.25)

Marital status
Never married/single 54.58 (0.13) 55.09 (0.15) 49.60 (0.16) ** 50.73 (0.18) **

Married/in partnership 51.12 (0.11) ** 50.40 (0.14) ** 50.46 (0.12) ** 51.32 (0.13) **
Separated/divorced 48.91 (0.27) 48.18 (0.41) 47.61 (0.30) 48.63 (0.43)

Widowed 44.00 (0.14) 42.73 (0.91) 50.42 (0.48) 48.77 (0.91)

Employment status
Employed fulltime 53.02 (0.11) 53.16 (0.14) 50.73 (0.12) ** 52.14 (0.15) **

Employed part-time 52.45 (0.17) 51.67 (0.28) 49.94 (0.19) 50.34 (0.29)
Apprenticeship 54.94 (0.29) 55.04 (0.36) 50.90 (0.41) 50.65 (0.47)

Marginally employed 52.56 (0.29) 52.16 (0.33) 48.82 (0.35) 49.99 (0.33)
Unemployed 49.96 (0.17) 49.21 (0.20) 49.34 (0.18) 49.98 (0.19)

Nationality
German 51.87 (0.08) 51.60 (0.14) 49.96 (0.09) 50.42 (0.14)

East European - 52.39 (0.26) - 52.63 (0.26)
South European - 51.39 (0.27) - 51.13 (0.26)

West and North European 1 - 51.47 (0.57) - 51.07 (0.60)
African - 52.20 (0.84) - 50.82 (0.76)
Asian - 50.16 (0.33) - 50.62 (0.31)

American/Oceanian - 53.41 (0.93) - 50.52 (0.93)
Stateless - 47.34 (2.52) - 48.12 (2.39)

PCS: Physical Component Summary; MCS: Mental Component Summary; SE: standard error; comparison of mean PCS and MCS scores by
migration background were analyzed using Student’s t-test; 1 without German nationality; ** p ≤ 0.001.

3.3. Differences in MCS Scores between Persons with and without Migration Background

The mean MCS score of persons without migration background was 50.0 (Table 2).
The mean MCS score of persons with migration background was higher (50.9, p < 0.001).
Both women and men with migration background had higher MCS scores than women and
men without migration background (49.8 vs. 48.9 and 52.3 vs. 51.2, both with p < 0.001).
Furthermore, the MCS scores of persons aged less than 50 years was higher for persons with
migration background compared with persons without migration background. Thereby,
the MCS scores of persons with migration background decreased with higher age (51.0
to 50.6), whereas for persons without migration background, MCS scores increased with
higher age (49.6 to 49.9, all with p < 0.001). Persons being married or in a partnership as
well as never married or single with migration background had a higher MCS score than
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persons without migration background with the same marital status (50.7 vs. 49.6 and 51.3
vs. 50.7, all with p < 0.001).

3.4. Differences in PCS and MCS Scores between Persons with Direct/Indirect and without
Migration Background

Persons with direct migration background (n = 6247) had a lower PCS score compared
with persons without migration background (−0.52, p = 0.001; Table 3). The MCS score
was higher (+1.11, p < 0.001). The differences in PCS and MCS scores of persons with
indirect migration background compared with persons without migration background had
p = 0.305 and p = 0.072, respectively (+0.19 and +0.41, respectively). Mean PCS and MCS
scores by sociodemographic characteristics by migration background are shown in Tables
S1 and S2 in the online Supplementary Materials.

Table 3. Differences in PCS and MCS scores by sociodemographic characteristics between persons with direct/indirect and
without migration background (survey years 2014 and 2016).

Sociodemographic
Characteristic

Mean Diff. 1 in PCS (SE) Mean Diff. 1 in MCS (SE)

Persons with Direct
Migration Background

(n = 6247)

Persons with Indirect
Migration Background

(n = 2286)

Persons with Direct
Migration Background

(n = 6247)

Persons with Indirect
Migration Background

(n = 2286)

Total sample −0.52 (0.16) ** 0.19 (0.19) 1.11 (0.16) ** 0.41 (0.23)

Sex
Female −0.84 (0.22) ** −0.05 (0.28) 1.12 (0.22) ** 0.37 (0.32)
Male −0.15 (0.22) 0.45 (0.25) 1.10 (0.22) ** 0.47 (0.32)

Grouped age
18–29 0.06 (0.28) −0.01 (0.23) 2.05 (0.35) ** 0.91 (0.32) *
30–39 0.33 (0.27) 0.39 (0.36) 1.75 (0.31) ** −0.48 (0.43)
40–49 −0.58 (0.30) 1.08 (0.56) 0.71 (0.30) 0.05 (0.63)
≥50 −1.82 (0.30) ** −0.70 (1.04) 0.11 (0.29) 0.30 (0.90)

Marital status
Never married/single 0.40 (0.29) 0.40 (0.21) 1.61 (0.32) ** 0.79 (0.30)

Married/in partnership −0.76 (0.19) ** 0.16 (0.35) 1.05 (0.19) ** −0.29 (0.37)
Separated/divorced −0.47 (0.54) −1.79 (1.04) 1.30 (0.57) 0.10 (1.09)

Widowed −1.18 (1.06) −2.45 (3.52) −1.97 (1.08) 1.97 (2.70)

Employment status
Employed fulltime 0.06 (0.20) 0.28 (0.29) 1.67 (0.22) ** 0.61 (0.36)

Employed part-time −0.90 (0.36) −0.39 (0.63) 0.87 (0.37) −1.29 (0.69)
Apprenticeship −0.33 (0.67) 0.31 (0.53) 0.29 (0.88) −0.50 (0.71)

Marginally employed −0.55 (0.52) −0.17 (0.57) 1.19 (0.54) 0.86 (0.72)
Unemployed −1.02 (0.31) ** 0.33 (0.34) 0.64 (0.30) 0.84 (0.42)

Nationality
German −1.26 (0.21) ** 0.41 (0.21) 0.82 (0.21) ** 0.04 (0.26)

PCS: Physical Component Summary; MCS: Mental Component Summary; SE: standard error; comparison of mean PCS scores by migration
background were analyzed using Student’s t-test; 1 mean difference between persons with direct/indirect migration background and
persons without migration background (balanced samples); * p ≤ 0.004, ** p ≤ 0.001.

4. Discussion

4.1. Main Findings

The aim of this study was to analyze the associations between migration background
and physical and mental HrQoL. Mental HrQoL was higher, and physical HrQoL was
lower among persons with direct migration background compared with persons without
migration background in Germany. No differences in HrQoL were observed between
persons with indirect and without migration background.

Direct comparison of HrQoL of persons with migration background and persons
without migration background based on samples from the German general population
might be biased, because persons with migration background are younger, less likely to be
female, more likely to be single, and more often unemployed [30,31]. In order to reduce the
imbalance in sociodemographic characteristics in samples from general populations, it is
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possible to either control for imbalances by using multiple regression models or reweight
parts of the samples using propensity score matching methods or entropy balancing [27]. To
date, sample-reweighting techniques have been applied only rarely in HrQoL studies based
on population surveys. In the last decade, European studies based on National Health and
Wellness Surveys used propensity score matching to compare persons with a certain disease
with controls without this disease in order to estimate HrQoL differences [32–34]. Previous
studies that analyzed the association of HrQoL and migration background in Germany used
regression analysis to control for imbalances in sociodemographic characteristics [14,16,17].
In the current study, the reweighting of non-migrant comparison samples by entropy
balancing resulted in a balance in sociodemographic characteristics. Pre-balancing, the
persons of the migrant samples were younger compared with those of the non-migrant
sample. Also, martial and employment statuses were differently distributed over migrant
and non-migrant samples. Thus, reweighting the comparison samples for imbalances in
sociodemographic characteristics was necessary to avoid bias in HrQoL differences, as
older age, unemployment, and having never been married, separated, or divorced were
found to be associated with lower HrQoL [35]. By employment of the entropy balancing
weights in the explanatory models, differences in physical and mental HrQoL between
persons with and without migration background can be regarded as unbiased, at least with
respect to specific sociodemographic characteristics. Thereby, the weights also take into
account differences in the variances of physical and mental HrQoL between the migrant
and non-migrant groups. Furthermore, compared to other preprocessing techniques,
valuable information is retained from the data, as no information has been discarded by
non-matching [27].

Compared with an unbalanced German representative normative sample that has
been used to compute SF-12 summary scores, persons with migration background had a
higher physical HrQoL (51.5 vs. 50.0) [23]. The mental HrQoL of persons with migration
background was also higher compared with that of the German normative sample (50.9
vs. 50.0). As the current sample of persons with migration background and the normative
sample were not balanced with respect to sociodemographic characteristics, the difference
in physical HrQoL might be explained by the younger age of persons with migration
background compared with the persons of the normative sample (39 vs. 48 years) and the
negative association between older age and physical HrQoL.

4.2. Previous Research and Possible Explanations

Earlier studies from Germany that were based on cross-sectional and longitudinal data
found inconclusive results concerning HrQoL of migrant populations. Concerning physical
HrQoL, in one sample that was based on longitudinal data of the SOEP, baseline physical
HrQoL was higher for persons with direct migration background compared with persons
without migration background [16]. The current study and two other studies, however,
found lower physical HrQoL for persons with direct migration background compared
with persons without migration background [14,36]. One representative population-based
study found no difference in physical HrQoL between persons with direct migration
background and persons without migration background [17]. No study, included the
current study, found any association between physical HrQoL and indirect migration
background [14,16,17,36]. Earlier statements concerning different physical HrQoL of mi-
grant and non-migrant samples contained adverse employment situations of migrants
and non-migrants as a possible explanation for the difference [16,37]. However, in the
current sample, the difference in physical HrQoL persisted after balancing out differences
in employment status between non-migrant and migrant samples, indicating another
(unobserved) reason for this difference in physical HrQoL.

Concerning mental HrQoL, one study that used a chain sampling technique found
lower mental HrQoL for persons with Polish migration background compared with persons
without migration background, whereas the current study found higher mental HrQoL
for persons with direct migration background compared with persons without migration
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background [36]. Other studies did not find any associations between mental HrQoL and
direct migration background [14,16,17]. In the sample that was based on longitudinal data
of the SOEP, a higher baseline mental HrQoL was found for persons with indirect migration
background compared with persons without migration background [16], whereas no
difference was found in the current study or in any of the other studies [14,17,36].

All this amounts to the fact that the current generation of persons with migration
background who had immigrated to Germany during the years 1994 to 2013 still have
a lower physical HrQoL compared with persons without migration background. In ad-
dition, those persons with migration background seem to be better off with respect to
mental HrQoL compared with persons without migration background and probably also
compared with older migrant generations. A possible explanation for the difference in
physical and mental HrQoL might be that there is a certain probability of interpreting the
meaning and answering items of the SF-12 in a different way by persons with different
nationalities [38,39]. Furthermore, the lower physical HrQoL might be affected by un-
known migration-specific characteristics or an inadequate access to healthcare services for
persons with migration background [40]. Finally, there is a distinct need for investigation
of the reasons of the better mental HrQoL of persons with migration background and
subsequently their reinforcement.

4.3. Generalizability

The data of the SOEP used in the current study were representative of German
households. The additional two migrant samples M1 and M2 that were integrated into the
SOEP, however, were selected to represent the countries of origin of migrants which recently
became increasingly important; thus, certain migrant groups were overrepresented [21].
Groups of countries from new Eastern European Union and southern European Union
member states and Arab and Islamic countries were overrepresented in the sample, as
immigration from those countries increased significantly in the last decade. Furthermore,
households of the so-called guest workers were overrepresented in order to represent
their descendants better in the SOEP. In 2017, about 23.6% of the total population had a
migration background in Germany [1]. This proportion was lower than the proportion of
persons with migration background in the sample of the current study (28.8%).

As this study can be considered exploratory, statistical significance of group dif-
ferences and associations with respect to HrQoL found using statistical tests should be
interpreted with caution. According to Wasserstein et al. [41,42], conclusions should not be
drawn only on statistical significance in conjunction with arbitrary levels of significance,
and differences and associations are neither present nor absent just because of statistical
(in)significance. Indeed, the differences and associations with respect to HrQoL should be
benchmarked against their real-life relevance. Such a benchmark could be the minimal
(clinically) important difference of the PCS and MCS, which were commonly defined to
be 3.5 to 5.0 (e.g., [43,44]). With respect to this benchmark, the associations with regard to
HrQoL found in the current study should be interpreted restrainedly.

4.4. Strengths and Limitations

To our knowledge, this was the first study of HrQoL between persons with migra-
tion background and persons without migration background in Germany that used data
from the migrant samples from the SOEP. One major strength of this study is the use
of a large migrant and non-migrant sample that was based on a representative German
household panel.

However, this study also has some limitations. First, the analyses of this study were
based on cross-sectional data, and therefore information on the temporal ordering of
causes and effects was not evaluated. Furthermore, only data sets from the years 2014 and
2016 were available at the time of the analysis. However, as the aim of the study was to
explore associations between migration background and the physical and mental HrQoL,
the recency of data was not a truly decisive factor. Future confirmatory studies should
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nevertheless include also forthcoming SOEP data sets and preferably analyze the data
longitudinally. Second, better integrated and more highly educated persons with migration
background, i.e., with better German language skills, might have been included in the
migrant samples of the SOEP more probably. In order to reduce this bias, the questionnaires
of the SOEP were translated into English, Russian, Turkish, Polish and Romanian, and the
option of taking an interpreter was given for the interviews [21]. Furthermore, by using
entropy balancing as a sample-reweighting technique, the balanced sample of persons
without migration background was similar to the samples of persons with migration
background with respect to specific sociodemographic characteristics. Nevertheless, the
results of this study might not be generalizable to all persons with migration background in
Germany. Third, as this study primarily aimed to analyze associations between migration
background and HrQoL, no migration-specific characteristics, such as years since arrival in
Germany, age at arrival, or citizenship, were considered.

5. Conclusions

After the reduction of imbalance in sociodemographic characteristics between the
migrant and non-migrant samples, persons with direct migration background had a lower
physical HrQoL and a higher mental HrQoL than persons without migration background.
It has to be highlighted that persons who are descendants of parents with direct migration
background who became sedentary in Germany did not differ with respect to physical
and mental HrQoL compared to persons without migration background. Appropriate
measures with respect to target-specific healthcare services and clinical implications should
be taken by researchers and policy-makers in order to address the reduced physical HrQoL
of persons with direct migration background who migrated during the new migratory
flows that have emerged in Europe. However, with respect of the exploratory character
of this study and the doubtful benchmark of those associations, such advice should be
adopted with caution. Notwithstanding, further research is needed in order to determine
the causalities behind the lower physical HrQoL and the higher mental HrQoL of persons
with direct migration in Germany.
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Abstract: Background: Dietary weight-loss interventions often fail among migrant populations.
We investigated the practicability and acceptability of a culturally adapted dietary weight-loss
intervention among Ghanaian migrants in Berlin. Methods: The national guidelines for the treatment
of adiposity were adapted to the cultural characteristics of the target population, aiming at weight-
loss of ≥2.5 kg in 3 months using food-based dietary recommendations. We invited 93 individuals
of Ghanaian descent with overweight or obesity to participate in a 12-weeks intervention. The
culturally adapted intervention included a Ghanaian dietician and research team, one session of
dietary counselling, three home-based cooking sessions with focus on traditional Ghanaian foods,
weekly smart-phone reminders, and monthly monitoring of diet and physical activity. We applied a
7-domains acceptability questionnaire and determined changes in anthropometric measures during
clinic-based examinations at baseline and after the intervention. Results: Of the 93 invitees, five
participants and four family volunteers completed the study. Reasons for non-participation were
changed residence (13%), lack of time to attend examinations (10%), and no interest (9%); 64%
did not want to give any reason. The intervention was highly accepted among the participants
(mean range: 5.3–6.0 of a 6-points Likert scale). Over the 12 weeks, median weight-loss reached
−0.6 kg (range: +0.5, −3.6 kg); the diet was rich in meats but low in convenience foods. The median
contribution of fat to daily energy intake was 24% (range: 16–40%). Conclusions: Acceptance of
our invitation to the intervention was poor but, once initiated, compliance was good. Assessment
centers in the participants’ vicinity and early stakeholder involvement might facilitate improved
acceptance of the invitation. A randomized controlled trial is required to determine the actual effects
of the intervention.
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1. Introduction

Adiposity is a growing public health problem, already affecting more than 2 billion
adults worldwide. Of these, over 650 million individuals have obesity (body mass index
(BMI) ≥ 30.0 kg/m2) [1]. Current projections indicate that by the year 2030, about 58% of the
world’s adult population will have overweight or obesity (BMI ≥ 25.0 kg/m2) [2]. This will
fuel the development of diabetes mellitus, cardiovascular disease, and cancers [3,4]. Among
the growing group of sub-Saharan African migrant populations in Europe, overweight
and obesity occur more frequently than in the European host populations [5,6]. Already,
more than half a million people of African origin live in Germany [7] and their numbers
are anticipated to increase rapidly [8]. Ghanaians form one of the largest groups of sub-
Saharan African migrants in Europe [9,10]. In fact, around 46,000 Ghanaian migrants live
in Germany [10,11] of whom 20% reside in Berlin [10]. General obesity (BMI ≥ 30.0 kg/m2)
is prevalent in 14% of Ghanaian men and in 39% of Ghanaian women living in Berlin. For
abdominal obesity (waist circumference > 102 cm for men and >88 cm for women), these
figures are 15% in men and 71% in women [12].

Lifestyle modification constitutes the first-line treatment for obesity because it is safe
and usually effective [13], but dietary interventions often fail among migrant populations
because specific cultural needs are neglected [14]. Evidence from African Americans and
Asian migrants in Europe emphasize the importance of cultural adaptations for weight-
loss programs to produce better outcomes than generalized interventions [15–17]. These
strategies may not be transferrable to West-African migrants in Europe because of their
linguistic, educational and migration-related characteristics.

Given the obesity-related health problems and no previous interventions targeting
migrants from sub-Saharan Africa in Germany, this feasibility study aimed at evaluating the
practicability and the acceptability of a culturally adapted dietary weight-loss intervention
among a group of well-characterized Ghanaian adults in Berlin. As a secondary objective,
we aimed at exploring the weight-loss effect on changes in cardio-metabolic risk factors.

2. Materials and Methods

2.1. Study Population and Design

For the present ADAPT study (Feasibility of a Culturally Adapted Dietary Weight-
Loss Intervention Among Ghanaian Migrants in Berlin), participants of the multi-center,
cross-sectional Research on Obesity and Diabetes among African Migrants (RODAM)
study [18] were re-invited in Berlin via telephone in September 2017. Owing to the well-
established difficulties of enrolling migrant groups in population-based studies [12], we
used documented contact details of previous RODAM participants in Berlin (n = 547)
who were eligible (n = 93). Shopping vouchers (10 €) were offered for each completed
examination visit as incentives to participate. In brief, the RODAM study was implemented
between 2012 and 2015 and comprised Ghanaians aged 25–70 years living in rural and
urban Ghana as well as in Amsterdam, Berlin and London. The study used standardized
instruments for data collection at all the study sites, comprising questionnaire-based
interviews, physical examination, and biological sample collection.

The inclusion criteria were BMI ≥ 25.0 kg/m2 or waist circumference >94 cm for
men or >80 cm for women, Ghanaian migrant status (defined as being born in Ghana or
having two parents born in Ghana), age ≥ 25 years, and the cooperation of the family cook
or volunteer supporting the participant’s behavioral change. The exclusion criteria were
known diabetes, receiving long-term oral corticosteroids or weight-loss medication, and
current pregnancy.

2.2. Ethics Statement

The study protocol was reviewed and approved by the Ethics Committee of Charité-
Universitaetsmedizin Berlin (EA1/151/17). The study was registered retrospectively at
the German Registry for Clinical Trials (DRKS00013767). Prospective registration was
not performed, because the study has not been planned as a randomized controlled trial.
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Therefore, the study was registered after the participants were recruited. The authors
confirm that all ongoing and related trials for this intervention are registered. In order to
finish the program before Christmas, the baseline assessments started on 2 October 2017,
and the last visit was performed on 18 December 2017. All participants gave informed
written consent prior to their enrolment.

2.3. Intervention Program

We adapted the guidelines for the treatment of adiposity by the German Society of
Adiposity [19] (Table 1). To achieve behavioral changes at the individual level, we applied
goal setting, behavioral contracting, and tailored health communication. These strategies
were drawn from the Social Cognitive Theory of behavioral changes [20] and the stages
of change construct of the Transtheoretical Model [21]. The adaptations of the treatment
guidelines were based on the concept of Resnicow et al. [22], entailing an appropriate
structure, process and strategy in adaptation.

Table 1. Adaptations of the guidelines for the treatment of adiposity by the German Society of Adiposity (DAG).

Variable
German Society of Adiposity (DAG)

Guidelines
ADAPT Intervention Reasons for Adaptation

Participants Individuals with adiposity

Ghanaian adult migrants (defined as born in
Ghana or both parents born in Ghana) with either

general overweight/obesity or abdominal
overweight/obesity and one adult family
volunteer. Main cook agrees to co-operate.

Recruit Ghanaian migrants with high
prevalence rates of adiposity;

encourage support from family
members, particularly from those who

are responsible for the family meals;
encourage healthier lifestyle in the

entire family

Inclusion criteria

Body mass index (BMI) ≥ 30.0 kg/m2 or
waist circumference ≥ 88 cm for women

and ≥102 cm for men, if BMI 25.0 <
30.0 kg/m2

Body mass index (BMI) ≥ 30.0 kg/m2 or waist
circumference ≥ 88 cm for women and ≥102 cm

for men, if BMI 25.0 < 30.0 kg/m2

Potential recruits may have central
obesity, but have a low BMI;

acknowledge the important role of
central body fat accumulation

Setting General practitioner
Community for recruitment, ethnically matched

practitioner for examination, home setting for
intervention

Encourage community and family
involvement; increase compliance;

reduce attrition

Duration of the
intervention 3 months

3 months intensive intervention period with 1
group contact, 3 family-based contacts and

weekly mobile phone reminders

Facilitate motivation, compliance,
self-efficacy, family involvement, and

sustainability

Weight loss goal
≥5% of initial body weight, if BMI 25.0 <

30.0 kg/m2; ≥10% of initial body weight, if
BMI ≥ 30.0 kg/m2

≥2.5 kg in the intervention group
Realistic for Ghanaian migrants and

still relevant to improve the
cardio-metabolic profile

Physical activity (PA)

>30 min/day (≈ 1200–1800 kcal/week);
mainly endurance sports; for individuals
with BMI ≥ 30.0 kg/m2, increase PA in

daily routine (e.g., walking, taking stairs);
PA counselling: health-beneficial effects of
physical activity beyond weight loss and

PA goal setting

>30 min/day (≈ 1200–1800 kcal/week);
increase PA in daily routine (e.g., brisk walking,
taking stairs); Group counselling and lifestyle

poster: health-beneficial effects of physical activity
beyond weight loss; PA goal setting: pedometer;
PA self-contracting: weekly mobile phone text

messages

Most relevant; achievable
recommendations, accounting for

work load and family time;
encouragement of self-chosen outdoor

or gym activity in a group or alone;
incorporates goal setting, behavioral

contracting, and tailored health
communication

Dietary intervention
and targets

Dietary advice by general practitioner:
daily energy deficit of 500 kcal; reduction

of total fat and/or reduction of
carbohydrates

Group counselling, lifestyle poster: reduced
energy intake, not specific in nutrients;

consultation with a dietician in the language of
choice (German, English, local Ghanaian);

reducing the intakes of frequently consumed
foods that are rich in fats and carbohydrates; 3

home-based cooking sessions focusing on cooking
methods, portion sizes, food choices, and fat

amount for cooking; diet goal setting: 24-h dietary
recall protocols; diet self-contracting: weekly

mobile phone text messages

Bilingual dietary counselling
available; Achievable and

comprehensible approach, given the
low level of formal education and

health literacy in the study population;
Engage the available family in a

domestic setting especially those who
prepare the family meals; Incorporates

goal setting, behavioral contracting,
and tailored health communication

Linguistic, constituent-involving and socio-cultural adaptations seem to be the most
successful for weight-loss and dietary changes [15,16,23]. Therefore, we focused on the
socio-cultural context and the languages of Ghanaians living in Berlin (Table 1). In this
regard, trained personnel conducted questionnaire-based interviews in the participant’s
preferred language, either English or a local Ghanaian language. The goal of this culturally
adapted dietary intervention was to achieve weight-loss of at least 2.5 kg [24] which is
based on international guidelines of a minimum 5% weight-loss of body weight during the
3-month period. The individual schedule for the study participants is shown in Table 2.

101



Int. J. Environ. Res. Public Health 2021, 18, 510

In brief, the participants and their family volunteers received group counselling by an
ethnically matched dietician. The counselling focused on the reduction of energy-dense
foods, fewer eating occasions, and smaller portion sizes. Participants were encouraged to
increase the consumption of fruits and vegetables. In addition, they received an information
poster about a healthy Ghanaian diet and regular physical activity. The latter followed
the recommendations of moderate to vigorous physical activity for at least 30 min per day.
We organized monthly home-based cooking sessions with a dietician, and sent weekly
smartphone reminders covering the participants’ dietary and activity goals. Lifestyle was
monitored by culture-sensitive dietary assessment methods and by subjective and objective
measurements of physical activity, respectively.

Table 2. Individual intervention and examination schedule of the ADAPT study.

Week 1 2 3 4 5 6 7 8 9 10 11 12

Examinations
Anthropometry X X

Oral glucose tolerance test X X
Blood pressure X X

Laboratory analyses
Blood glucose (0, 30, 120 min) X X

C-Peptide, Insulin (0, 30, 120 min) X X
HbA1c X X

Fasting blood lipids X X

Intervention
Group counselling X

Info poster X
Cooking session X X X

Smartphone reminder X X X X X X X X X X
ActivPAL set X X X

ActivPAL collect X X X
24 h dietary recall X X

WHO STEPS activity questionnaire X X
Acceptability questionnaire X X

X represents the week in which an activity was undertaken.

2.4. Recruitment

We used documented contact details of previous RODAM participants in Berlin
(n = 547) [12] who fulfilled the inclusion criteria (n = 93). We invited them by phone.
Reasons for non-participation were documented. Upon agreement, an appointment at
the study center was scheduled for the baseline examination. The individual schedule
for interviews and physical examinations is presented in Table 2. Figure 1 provides the
CONSORT flow chart of the recruitment success. Of the 93 invited eligible participants, 16
were scheduled for the baseline examination. Finally, 6 individuals and 4 family volunteers
were enrolled in the intervention study, translating into a participation rate of 6.5%.

2.5. Assessments of Demographics, Acceptability, and Lifestyle

Trained personnel conducted questionnaire-based interviews with the active study
participants but not the family volunteers. These were performed in the participant’s pre-
ferred language, either English or a local Ghanaian language. Demographic characteristics
included age and sex.

2.5.1. Acceptability

The acceptability questionnaire was administered in weeks 7 and 12. We used a
questionnaire that was based on the theoretical framework of acceptability, comprising
seven component constructs [25]:

• Affective attitude: I enjoyed the diet and sports program;
• Burden: I easily integrated the diet and sports program in my daily life;
• Ethicality: The diet and sports program was important for me;
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• Intervention coherence: I easily understood the diet and sports program;
• Opportunity costs: I am convinced by the diet and sports program;
• Perceived effectiveness: The diet and sports program will improve my health;
• Self-efficacy: The diet and sports program will help me to change my lifestyle.

There were six response categories to avoid the possibility of neutral answering,
ranging from “strongly disagree” to “strongly agree”.

Figure 1. CONSORT Flow chart.
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2.5.2. Dietary Behavior

For information about the baseline habitual diet, we used data of the previous RO-
DAM study, that had been collected with the semi-quantitative Ghana-Food Propensity
Questionnaire (Ghana-FPQ) [26]. The Ghana-FPQ queries about the usual intake frequen-
cies of food groups in predefined portion sizes during the preceding 12 months. It covers
134 items reflecting both indigenous Ghanaian and typical German foods. The German Nu-
trient Database (BLS) and the West African Food Composition Table were used to calculate
the intakes of energy (kcal/d) and macronutrients (% of daily energy intake). During the
course of the ADAPT study, 24-h dietary recalls (24HDRs) were conducted according to the
5-Steps Multiple Pass Method [27] at two points in time. Participants provided information
on eating times, types of foods and beverages consumed in the past 24 h, and portion sizes.
Specific information about brands and recipes were also recorded. Common Ghanaian
household utensils were used to estimate the portion sizes.

2.5.3. Physical Activity

Again, we used self-reported physical activity data of the previous RODAM study
as our baseline information. Physical activity had been assessed by means of the WHO
STEPwise approach to chronic disease risk factor Surveillance (STEPS) questionnaire [28].
The same tool was applied in the present ADAPT study in weeks 7 and 12. The STEPS
questionnaire gathers information on physical activity in three settings (at work, travel
to and from places and recreational) and sedentary behavior. Metabolic equivalents of
task (MET)-hours were calculated. In addition to the self-reported physical activity data,
we carried out objective measurements using a monitoring device (ActivPAL activity
monitor; PAL Technologies Ltd., Glasgow, UK). This tool collects information about static
and dynamic acceleration. The measurements were done for a week’s period on three
different occasions. The lightweight device was worn discretely on the participants’ thigh
for up to one week to quantify sedentary, upright and ambulatory activities as well as total
MET-hours/day.

2.6. Physical Examinations

Similar to the questionnaire-based interviews, physical examinations were conducted
only among the active study participants but not their family volunteers. A trained
nutrition scientist conducted the physical examinations among participants in light clothes
and without shoes. The measurements comprised body weight (kg; SECA 877), height (cm;
SECA 217), waist circumference (cm) and hip circumference (cm) using a measuring tape.
Systolic and diastolic blood pressures (mmHg) were measured (Boso Medicus Control;
Bosch + Sohn GmbH, Jungingen, Germany) in triplicates after an appropriate resting time.
The mean of the last two measurements was used for analysis.

2.7. Statistical Analysis

Baseline characteristics are presented as median and range for continuous variables
and as percentage for categorical data. We calculated differences between baseline and
follow-up data for secondary outcomes, i.e., weight-loss and lifestyle factors. All analyses
were performed using Microsoft Excel 2016 (Microsoft Cooperation, Washington, DC, USA).

3. Results

3.1. Study Population

Two men and four women attended the ADAPT baseline examination. Table 3 presents
the characteristics of the participants of the year 2014 (RODAM Study) and September
2017 (ADAPT baseline examination). The median age at baseline was 51 years (range:
25–62 years). The median BMI was 29.9 kg/m2 (range: 23.3–35.1 kg/m2) and the median
waist circumference was 98.3 cm (range: 86.0–100.0 cm).
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Table 3. Baseline characteristics of the participants of the ADAPT feasibility study.

Characteristics
2014 2017

Median/Percentage Range/Number Median/Percentage Range/Number

n 100% 6 100% 6

Age (years) 47.5 22.0–58.0 50.6 25.0–61.5

Sex (male) 33.3% 2 33.3% 2

Weight (kg) 75.5 64.0–83.9 77.4 62.8–87.6

Body mass index (kg/m2) 29.7 25.7–31.3 29.9 23.3–35.1

Waist circumference (cm) 92.2 83.1–105.1 98.3 86.0–100.0

Physical activity (MET-h/week) 195 0.0–392

Energy intake (kcal/d) * 2384 922–3361

* Energy intake was calculated based on the Ghana Food Propensity Questionnaire (Ghana). MET, metabolic equivalents of task.

3.2. Practicability and Acceptability

We contacted 93 eligible individuals by phone. As depicted in Figure 1, the main
reasons for non-participation were change of residence (13%), lack of time to attend clinic-
based examinations (as opposed to their nearest Ghanaian practitioner; 10%), or no interest
(9%); 64% of the non-participants did not want to give reasons for their decision. After the
baseline examination, one individual actively withdrew from the study, because the person
reported previous weight-loss and did not want to lose more weight. Thus, the analytical
sample for all follow-up assessments comprised 5 individuals.

Figure 2 shows the acceptability of the intervention programme according to the
7-items acceptability questionnaire in week 7 (Figure 2A) and week 12 (Figure 2B), using a
6-points Likert scale. In week 7, intervention coherence, opportunity costs, and self-efficacy
reached the maximum score points, followed by perceived effectiveness (5.0), affective
attitude (4.0), burden (4.0), and ethicality (4.0). These figures further improved until week
12 (Figure 2B).

3.3. Weight-Loss and Lifestyle Characteristics

The changes in anthropometric measures, lifestyle characteristics and clinical variables
between baseline examination and follow-up are shown in Table 4.

Table 4. Differences in anthropometric and lifestyle characteristics between the ADAPT baseline and
follow-up.

Characteristics. Median/Percentage Range/Number

Anthropometry
Δ weight (kg) −0.6 0.5, −3.6

Δ body mass index (kg/m2) −0.3 0.2, −1.2
Δ waist circumference (cm) −1.3 4.1, −4.5

Lifestyle characteristics
Δ physical activity (MET-h/week) 65 −24, 249

Δ energy intake (kcal/d) * −1480 −3300, −127
* Energy intake at baseline was measured by the Ghana Food Propensity Questionnaire and at follow-up by 24-h
dietary recall. Δ-Change in values.
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(A) 

(B) 

Figure 2. Acceptability of the culturally adapted dietary weight-loss intervention in week 7 (A) and in week 12 (B). Black
dots indicate means. SEM, standard error of the mean.

After 12 weeks, the median weight-loss was −0.6 kg (range: +0.5; −3.6 kg), and
median BMI and median waist circumference tended to be lower (Table 4). For lifestyle
characteristics, the RODAM data served as the baseline information: median energy intake
had been 2384 kcal/d (range: 992, 3361 kcal/d), and median energy expenditure had
been 195 MET-h/week (range: 0–392 MET-h/week) (Table 3). The median difference in
energy intake between these baseline data and the ADAPT follow-up information was
−1480 kcal/d (range: −3330, −127 kcal/d). For physical activity, the median difference
was 65 MET-h/week (range: −24, 249 MET-h/week) (Table 4).
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Figure 3 presents the food group consumption and macronutrient intakes during
study conduct. In the 3-months intervention period, the dominating food groups were
carbohydrate-rich items (bread, cereals, potatoes, rice and pasta), vegetables, meat and
fish. The participants rarely consumed fruits and convenience foods, and never consumed
energy-containing beverages (Figure 3A). Carbohydrates, fat and protein contributed each
39%, 24% and 18% to daily energy intake (Figure 3B).

Figure 3. Median intakes of food groups (g/d) (A) and macronutrients (energy %) (B), based on the means of two 24-h
dietary recalls. Error bars represent standard errors of the mean (SEM).

Figure 4 presents the individual physical activity of the participants during the course
of the ADAPT study, based on self-report and by objective measurements. The median
self-reported energy expenditure was 144 MET-h/week (range: 20, 478 MET-h/week),
while the median energy expenditure by ActivPAL was 249 MET-h/week (range: 238,
270 MET-h/week).

 

Figure 4. Median physical activity of weeks 7 and 12 for each ADAPT Study participant (participants
codes, y-axis) by questionnaire-based self-report (black bars) and by objective measurement (white
bars) (MET-hours per week).
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4. Discussion

This feasibility study examined the practicability and the acceptability of a 12-weeks
culturally adapted, dietary weight-loss intervention among Ghanaian migrants with over-
weight in Berlin. Our study was the first attempt in Germany to provide a culturally
adapted lifestyle intervention for West-African migrants. Innovative adaptations comprised
linguistic, constituent-involving and socio-cultural components: a Ghanaian research team
and an ethnically matched dietician to facilitate culturally appropriate communication
and culinary knowledge to deliver nutrition education, respectively. Nudging, through
regular text and image messaging, enhanced self-empowering and frequent assessments of
dietary behavior and physical activity during the intensive intervention period facilitated
self-contracting to achieve the individual weight-loss goals.

4.1. Practicability and Acceptability

For ethnic minorities in the United States, Nierkens et al. have reported response rates
ranging from 31% to 97% for culturally adapted interventions aiming at smoking cessation,
diet, and physical activity [16]. The lower participation rate of 6.5% in the present study
was similar to the one seen in the RODAM baseline recruitment in 2015 [12], and may be
attributed to mistrust and competing demands, as indicated in other African American
population groups, too [29]. Indeed, in the previous RODAM Study, we experienced initial
response rates of less than 5% following written invitation. In the ADAPT study, 19% of
the contacted individuals claimed to have no time or no interest for such a program. This
was also seen among Asian migrant populations in the UK, where community-orientated
personal approaches for recruitment were most successful (83% response rate) [30]. Also,
early sensitization and involvement of community leaders have contributed to enhanced
enrolment of African migrants into health interventions in the Netherlands and in the
UK [31,32]. Therefore, the present study has built on the documented contacts from former
RODAM participants in Berlin.

Still, this target population appears to be highly mobile as indicated by the proportions
of individuals who moved (8/93) or traveled (3/93). The poor intervention uptake may
also stem from unawareness in the target population for adiposity as a risk factor of
chronic diseases. In fact, in a qualitative study with Ghanaian migrants in Amsterdam
(n = 46), few respondents associated hypertension with adiposity, even though many had
overweight [33]. Moreover, Ghanaian adults perceive a certain degree of overweight as
a sign of wealth, fertility, and beauty, particularly for and among women [34]. From this
perspective, there seems to be no evidential need to engage in weight-loss activities. Lastly,
food choices are not only influenced by individual factors, such as biological, demographic,
psychosocial and situational aspects. Rather, interpersonal, environmental and political
determinants take a growing role in the decision for food [35]. This system’s pressure
might have generated reservations in the Ghanaian community about participating in the
offered dietary intervention.

With regard to mistrust, this may be manifest regarding the German health system and
its actors. Study participants rather preferred Ghanaian practitioners as study physicians.
Therefore, future intervention studies aiming at dietary weight-loss among Ghanaian
migrants should focus on early stakeholder involvement and evidential communication to
create trust. In addition, we need to offer low-threshold interventions that minimize the
time, the costs, and the potential of mistrust in the participants by employing ethnically
matched practitioners, nurses and dieticians.

Notably, the intervention program was rated as highly convenient by those individuals
who completed the program. While this could indicate selection of the most motivated
people, it may also signal the cultural acceptability of our adapted program.

4.2. Weight-Loss and Lifestyle

The present feasibility study indicates that the culturally adapted dietary intervention
may reduce body weight, BMI and waist circumference in this population over a period
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of 12 weeks, although the study lacks a comparison group. This corroborates previous
findings that culturally tailored and facilitated interventions produce better outcomes
than generalized interventions [15–17,36]. For instance, a tailored study among African
Americans showed that body weight was reduced in the intervention group (mean dif-
ference: −2 ± 3.2 kg), but not in the standard care group (mean difference: 0.20 ± 2.9 kg,
p = 0.02) over a period of 6 months [15]. To establish the actual health effects of the present
intervention, a larger study with a comparison group is definitely required.

Regarding the dietary behavior among Ghanaian migrants, core food items of the
traditional diet are maintained even several years after migration, including starchy roots
and tubers, bread, rice, and leafy vegetables [26]. These typical dietary habits are still
seen during the present intervention, and also cover low intakes of health-beneficial fruits
and dairy products. This indicates that intensified efforts are required that go beyond
the implemented dietary modifications, aiming at meals to support the integration of
new, healthy food groups, paralleling the reduction of portion sizes for a negative energy
balance. Also, there were hardly any changes to physical activity, indicating that additional
promotion of regular physical activity is required.

4.3. Limitations

Since the study did not aim to test an effect of the intervention, no sample size calcu-
lations were performed. Owing to the small sample size, which impairs external validity
of our findings, we refrained from concluding any effects of the intervention regarding
biomedical data. The lack of a comparison group limits the interpretation of our accept-
ability results, because the poor participation rate could either result from the intervention
program per se or from the reported reasons. Selection bias might have occurred, if study
participants differ from non-participants in unobserved characteristics. The acceptability
questionnaire used in this study may involve subjectivity bias in which the participants
might have different interpretations of items resulting in different endorsements of ratings.
For the assessment of dietary intake, detailed information about eating times, portion
sizes, recipes and their preparations were gathered by culture-specific assessment tools [26].
However, two 24HDRs may not have captured day-to-day and weekend-to-weekday vari-
ations of food consumption. Different instruments were used during the RODAM study
and the ADAPT project, which also complicated the comparison of energy intakes and
macronutrients consumption.

5. Conclusions

This feasibility study examined the practicability and the acceptability of a 12-weeks
culturally adapted, dietary weight-loss intervention among Ghanaian migrants with over-
weight in Berlin. The study showed a low participation rate, but 5 out of 6 enrolled partici-
pants completed the intervention and rated the program as highly convenient. The dietary
behavior during the intervention period still relied on starchy foods and animal-based
products and was low in fruit consumption. Yet, the proportions of consumed vegetables
and the contributions of macronutrients to energy intake adhered to international dietary
guidelines.

The present culturally adapted dietary weight-loss intervention for Ghanaian migrants
in Germany has the potential to reduce adiposity and, thus, to prevent cardio-metabolic
conditions in this vulnerable population group. In future studies, early stakeholder involve-
ment, advocacy by community leaders, and sensitization of the Ghanaian community prior
to the implementation are key factors for the success of this program. For the establishment
of the actual weight-loss and its cardio-metabolic effects, a randomized, controlled trial
is required.

109



Int. J. Environ. Res. Public Health 2021, 18, 510

Author Contributions: Conceptualization, I.D.; Formal analysis, S.A., R.E., K.S., A.S., T.P., F.P.M.
and I.D.; Funding acquisition, I.D.; Investigation, S.A., R.E., K.S. and I.D.; Methodology, F.P.M. and
I.D.; Project administration, S.A., R.E. and K.S.; Resources, A.S. and T.P.; Supervision, F.P.M. and
I.D.; Writing—original draft, S.A.; Writing—review & editing, R.E., K.S., A.S., T.P., F.P.M. and I.D. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Diabetes-Stiftung, grant number 392/12/16.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Ethics Committee of Charité-Universitaetsmedizin
Berlin (EA1/151/17, 10 August 2017).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to information that can potentially
reveal the participants’ identity.

Acknowledgments: The authors are very grateful to the dietician and Ghanaian volunteers for
participating in this project.

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

References

1. Ng, M.; Fleming, T.; Robinson, M.; Thomson, B.; Graetz, N.; Margono, C.; Mullany, E.C.; Biryukov, S.; Abbafati, C.; Abera, S.F.;
et al. Global, regional, and national prevalence of overweight and obesity in children and adults during 1980–2013: A systematic
analysis for the Global Burden of Disease Study 2013. Lancet 2014, 384, 766–781. [CrossRef]

2. Kelly, T.; Yang, W.; Chen, C.S.; Reynolds, K.; He, J. Global burden of obesity in 2005 and projections to 2030. Int. J. Obes. 2008, 32,
1431–1437. [CrossRef] [PubMed]

3. Guh, D.P.; Zhang, W.; Bansback, N.; Amarsi, Z.; Birmingham, C.L.; Anis, A.H. The incidence of co-morbidities related to obesity
and overweight: A systematic review and meta-analysis. BMC Public Health 2009, 9, 88. [CrossRef] [PubMed]

4. Must, A.; Spadano, J.; Coakley, E.H.; Field, A.E.; Colditz, G.; Dietz, W.H. The disease burden associated with overweight and
obesity. JAMA 1999, 282, 1523–1529. [CrossRef]

5. Misra, A.; Ganda, O.P. Migration and its impact on adiposity and type 2 diabetes. Nutrition 2007, 23, 696–708. [CrossRef]
6. Agyemang, C.; Owusu-Dabo, E.; De Jonge, A.; Martins, D.; Ogedegbe, G.; Stronks, K. Overweight and obesity among Ghanaian

residents in The Netherlands: How do they weigh against their urban and rural counterparts in Ghana? Public Health Nutr. 2009,
12, 909–916. [CrossRef]

7. Organization for Economic Cooperation and Development (OECD). Key Indicators on International Migration. 2014. Available
online: http://www.oecd.org/els/mig/keyindicatorsoninternationalmigration.htm (accessed on 24 October 2017).

8. Federal Office for Migration and Refugees (BAMF). Migration Report Germany 2013. 2014. Available online: https://www.bamf.
de/SharedDocs/Anlagen/DE/Publikationen/Migrationsberichte/migrationsbericht-2013.html (accessed on 24 October 2017).

9. Kohnert, D. African Migration to Europe: Obscured Responsibilities and Common Misconceptions; 2007; Available online: https:
//doi.org/10.2139/ssrn.989960 (accessed on 24 October 2017).

10. German Technical Cooperation (GIZ). Die ghanaische Diaspora in Deutschland—Ihr Beitrag zur Entwicklung; GTZ: Eschborn,
Germany, 2009.

11. Tonah, S. Ghanaians Abroad and Their Ties Home. Cultural and Religious Dimensions of Transnational Migration. In Proceedings
of the Transnationalisation and Development(s): Towards a North-South Perspective, Bielefeld, Germany, 31 May–1 June 2007.

12. Agyemang, C.; Meeks, K.; Beune, E.; Owusu-Dabo, E.; Mockenhaupt, F.P.; Addo, J.; de Graft Aikins, A.; Bahendeka, S.; Danquah,
I.; Schulze, M.B.; et al. Obesity and type 2 diabetes in sub-Saharan Africans—Is the burden in today’s Africa similar to African
migrants in Europe? The RODAM study. BMC Med. 2016, 14, 166. [CrossRef]

13. Jensen, M.D.; Ryan, D.H.; Apovian, C.M.; Ard, J.D.; Comuzzie, A.G.; Donato, K.A.; Hu, F.B.; Hubbard, V.S.; Jakicic, J.M.; Kushner,
R.F.; et al. 2013 AHA/ACC/TOS guideline for the management of overweight and obesity in adults: A report of the American
College of Cardiology/American Heart Association Task Force on Practice Guidelines and The Obesity Society. J. Am. Coll.
Cardiol. 2014, 63 Pt B, 2985–3023. [CrossRef]

14. Scott, P.; Rajan, L. Eating habits and reactions to dietary advice among two generations of Caribbean people: A South London
study, part 1. Pract. Diabetes 2000, 17, 183–186. [CrossRef]

15. Kong, A.; Tussing-Humphreys, L.M.; Odoms-Young, A.M.; Stolley, M.R.; Fitzgibbon, M.L. Systematic review of behavioural
interventions with culturally adapted strategies to improve diet and weight outcomes in African American women. Obes. Rev.
2014, 15 (Suppl. 4), 62–92. [CrossRef]

110



Int. J. Environ. Res. Public Health 2021, 18, 510

16. Nierkens, V.; Hartman, M.A.; Nicolaou, M.; Vissenberg, C.; Beune, E.J.; Hosper, K.; van Valkengoed, I.G.; Stronks, K. Effectiveness
of cultural adaptations of interventions aimed at smoking cessation, diet, and/or physical activity in ethnic minorities. A
systematic review. PLoS ONE 2013, 8, e73373.

17. Tovar, A.; Renzaho, A.M.; Guerrero, A.D.; Mena, N.; Ayala, G.X. A Systematic Review of Obesity Prevention Intervention Studies
among Immigrant Populations in the US. Curr. Obes. Rep. 2014, 3, 206–222. [CrossRef] [PubMed]

18. Agyemang, C.; Beune, E.; Meeks, K.; Owusu-Dabo, E.; Agyei-Baffour, P.; Aikins, A.D.G.; Dodoo, F.; Smeeth, L.; Addo, J.;
Mockenhaupt, F.P.; et al. Rationale and cross-sectional study design of the Research on Obesity and type 2 Diabetes among
African Migrants: The RODAM study. BMJ Open 2015, 4, e004877. [CrossRef] [PubMed]

19. Hauner, H.; Moss, A.; Berg, A.; Bischoff, S.C.; Colombo-Benkmann, M.; Ellrott, T.; Heintze, C.; Kanthak, U.; Kunze, D.;
Stefan, N.; et al. Interdisziplinäre Leitlinie der Qualität S3 zur “Prävention und Therapie der Adipositas”. Adipositas-Ursachen
Folgeerkrankungen Ther. 2014, 8, 179–221. [CrossRef]

20. Bandura, A. Social Foundations of thought and Action: A Social Cognitive Theory; Prentice-Hall, Inc.: Englewood Cliffs, NJ, USA, 1986.
21. Prochaska, J.O.; DiClemente, C.C. Transtheoretical therapy: Toward a more integrative model of change. Psychother. Theory Res.

Pract. 1982, 19, 276. [CrossRef]
22. Ahluwalia, J.; Baranowski, T.; Braithwaite, R.; Resnicow, K. Cultural sensitivity in public health: Defined and demystified. Ethn.

Dis. 1999, 9, 10–21.
23. Renzaho, A.M.; Mellor, D.; Boulton, K.; Swinburn, B. Effectiveness of prevention programmes for obesity and chronic diseases

among immigrants to developed countries—A systematic review. Public Health Nutr. 2010, 13, 438–450. [CrossRef]
24. Bhopal, R.S.; Douglas, A.; Wallia, S.; Forbes, J.F.; Lean, M.E.; Gill, J.M.; McKnight, J.A.; Sattar, N.; Sheikh, A.; Wild, S.H.; et al.

Effect of a lifestyle intervention on weight change in south Asian individuals in the UK at high risk of type 2 diabetes: A
family-cluster randomised controlled trial. Lancet Diabetes Endocrinol. 2014, 2, 218–227. [CrossRef]

25. Sekhon, M.; Cartwright, M.; Francis, J.J. Acceptability of healthcare interventions: An overview of reviews and development of a
theoretical framework. BMC Health Serv. Res. 2017, 17, 88. [CrossRef]

26. Galbete, C.; Nicolaou, M.; Meeks, K.A.; Aikins, A.D.-G.; Addo, J.; Amoah, S.K.; Smeeth, L.; Owusu-Dabo, E.; Klipstein-Grobusch,
K.; Bahendeka, S.K.; et al. Food consumption, nutrient intake, and dietary patterns in Ghanaian migrants in Europe and their
compatriots in Ghana. Food Nutr. Res. 2017, 61, 1341809. [CrossRef]

27. Conway, J.M.; Ingwersen, L.A.; Vinyard, B.T.; Moshfegh, A.J. Effectiveness of the US Department of Agriculture 5-step multiple-
pass method in assessing food intake in obese and nonobese women. Am. J. Clin. Nutr. 2003, 77, 1171–1178. [CrossRef]
[PubMed]

28. World Health Organization. The WHO STEPwise Approach to Noncommunicable Disease Risk Factor Surveillance (STEPS); World
Health Organization: Geneva, Switzerland, 2003.

29. George, S.; Duran, N.; Norris, K. A systematic review of barriers and facilitators to minority research participation among African
Americans, Latinos, Asian Americans, and Pacific Islanders. Am. J. Public Health 2014, 104, e16–e31. [CrossRef] [PubMed]

30. Wallia, S.; Bhopal, R.S.; Douglas, A.; Sharma, A.; Hutchison, A.; Murray, G.; Gill, J.; Sattar, N.; Lawton, J.; Tuomilehto, J.; et al.
Culturally adapting the prevention of diabetes and obesity in South Asians (PODOSA) trial. Health Promot. Int. 2013, 29, 768–779.
[CrossRef] [PubMed]

31. Agyemang, C.; Nicolaou, M.; Boateng, L.; Dijkshoorn, H.; Van De Born, B.-J.; Stronks, K. Prevalence, awareness, treatment, and
control of hypertension among Ghanaian population in Amsterdam, the Netherlands: The GHAIA study. Eur. J. Prev. Cardiol.
2013, 20, 938–946. [CrossRef] [PubMed]

32. Elam, G.; McMunn, A.; Nazroo, J. Feasibility Study for Health Surveys among Black African People Living in England: Final Report—
Implications for the Health Surveys for England; Department of Health: London, UK, 2001.

33. Beune, E.J.A.J.; Haafkens, J.A.; Schuster, J.S.; Bindels, P.J.E. ‘Under pressure’: How Ghanaian, African-Surinamese and Dutch
patients explain hypertension. J. Hum. Hypertens. 2006, 20, 946–955. [CrossRef] [PubMed]

34. Tuoyire, D.A.; Kumi-Kyereme, A.; Doku, D.T.; Amo-Adjei, J. Perceived ideal body size of Ghanaian women: “Not too skinny, but
not too fat”. Women Health 2018, 58, 583–597.

35. Symmank, C.; Mai, R.; Hoffmann, S.; Stok, F.M.; Renner, B.; Lien, N.; Rohm, H. Predictors of food decision making: A systematic
interdisciplinary mapping (SIM) review. Appetite 2017, 110, 25–35. [CrossRef]

36. Walker, R.J.; Smalls, B.L.; Bonilha, H.S.; Campbell, J.A.; Egede, L.E. Behavioral interventions to improve glycemic control in
African Americans with type 2 diabetes: A systematic review. Ethn. Dis. 2013, 23, 401–408.

111





International  Journal  of

Environmental Research

and Public Health

Article

Eritrean Refugees’ and Asylum-Seekers’ Attitude towards and
Access to Oral Healthcare in Heidelberg, Germany:
A Qualitative Study

Yonas Semere Kidane 1, Sandra Ziegler 2, Verena Keck 1, Janine Benson-Martin 1,3, Albrecht Jahn 1,*,

Temesghen Gebresilassie 1 and Claudia Beiersmann 1

Citation: Kidane, Y.S.; Ziegler, S.;

Keck, V.; Benson-Martin, J.; Jahn, A.;

Gebresilassie, T.; Beiersmann, C.

Eritrean Refugees’ and

Asylum-Seekers’ Attitude towards

and Access to Oral Healthcare in

Heidelberg, Germany: A Qualitative

Study. Int. J. Environ. Res. Public

Health 2021, 18, 11559. https://

doi.org/10.3390/ijerph182111559

Academic Editor: Takaaki Tomofuji

Received: 27 September 2021

Accepted: 1 November 2021

Published: 3 November 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 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 (https://

creativecommons.org/licenses/by/

4.0/).

1 Heidelberg Institute of Global Health, Heidelberg University Hospital, 69120 Heidelberg, Germany;
yonas.kidane@alumni.uni-heidelberg.de (Y.S.K.); verena.keck@t-online.de (V.K.);
janinebensonmartin@gmail.com (J.B.-M.); temesgenbk@gmail.com (T.G.);
beiersmann@uni-heidelberg.de (C.B.)

2 Department of General Practice and Health Services Research, Section Health Equity Studies & Migration,
Heidelberg University Hospital, 69120 Heidelberg, Germany; Sandra.Ziegler@med.uni-heidelberg.de (S.Z.)

3 Gesundheitsamt Enzkreis, The Public Health Office Enzkreis, 75177 Pforzheim, Germany
* Correspondence: albrecht.jahn@uni-heidelberg.de; Tel.: +49-(0)-6221-56-4886

Abstract: Oral health concerns in Eritrean refugees have been an overlooked subject. This qualitative
study explored the access of Eritrean refugees and asylum-seekers (ERNRAS) to oral health care
services in Heidelberg, Germany, as well as their perceptions and attitudes towards oral health
care. It involved 25 participants. We employed online semi-structured interviews (n = 15) and
focus group discussions (n = 2). The data was recorded, transcribed, and analysed, using thematic
analysis. The study found out that most of the participants have a relatively realistic perception and
understanding of oral health. However, they have poor dental care practices, whilst a few have certain
misconceptions of the conventional oral hygiene tools. Along with the majority’s concerns regarding
psychosocial attributes of poor oral health, some participants are routinely consuming Berbere (a
traditional spice-blended pepper) to prevent bad breath. Structural or supply-side barriers to oral
healthcare services included: communication hurdles; difficulty in identifying and navigating the
German health system; gaps in transculturally, professionally, and communicationally competent oral
health professionals; cost of dental treatment; entitlement issues (asylum-seekers); and appointment
mechanisms. Individual or demand-side barriers comprised: lack of self-sufficiency; issue related
to dental care beliefs, trust, and expectation from dentists; negligence and lack of adherence to
dental treatment follow-up; and fear or apprehension of dental treatment. To address the oral health
burdens of ERNRAS, it is advised to consider oral health education, language-specific, inclusive, and
culturally and professionally appropriate healthcare services.

Keywords: oral health care; dental; access; attitude; Eritrea; refugees; asylum-seekers; qualitative

1. Introduction

To date, literature regarding the magnitude of oral health burdens of the widely
dispersed Eritrean refugees and asylum seekers is scarce. The world is experiencing a
surging number of forcefully displaced persons with 70.8 million in 2019. They were
either refugee (25.9 million), internally-displaced persons (41.3 million), or asylum-seekers
(3.6 million) [1]. The UN High Commissioner for Refugees (UNHCR) defined a refugee as
“someone who is unable or unwilling to return to their country of origin owing to a well-
founded fear of being persecuted for reasons of race, religion, nationality, membership of a
particular social group, or political opinion [2]”. An asylum-seeker, though, is “someone
whose claim has not yet been finally decided on by the country in which the claim is
submitted [3]”. By the end of 2018, 10% of the world’s refugees resided in Europe [4]
with Germany hosting the largest number [5]. Eritrea, despite its small population of
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an estimated 3.5 million in 2018 [6], is ranked ninth as a country of origin of refugees
with almost 15% of its population living in the diaspora [5]. By the end of 2018, there
were 55,300 Eritrean refugees in Germany [1] and Eritreans were ninth by nationality of all
applicants seeking protection in Germany [7].

Even as many refugees were able to escape from threats of persecution; many often
failed to avoid the risks associated with poor health conditions. There is evidence to
suggest that the general health of refugees is inferior in comparison to that of the host
population [8–10]. Correspondingly, the oral health of refugees and asylum-seekers was
poor in comparison to that of the general host country’s population [11–14]. Though data
is scarce, it was found that refugees and asylum seekers have a higher prevalence of oral
disease and lower oral health status than their counterpart native Germans [15,16].

According to the World Health Organization (WHO), oral disease burdens are one of
the leading health problems that refugees experience [17]. Among refugees, there is a high
prevalence of major oral diseases such as dental caries, periodontal disease, malocclusion,
missing and fractured teeth, orofacial trauma, and orofacial malignancies [11,13,18–21]. A
study among newly-arrived refugees in Massachusetts indicated that oral diseases were the
most common complaint in children and the second most common in adults [22]. Another
study in Brussels, Belgium, also showed that dental conditions were the second most
frequent diagnosis following respiratory tract infections [23]. This suggests that dental care
is suggested as a pressing healthcare need of many refugees and asylum seekers [14,24,25].

Among the principal factors contributing to poor oral health are: ill-equipped or inac-
cessible dental healthcare in their Country of Origin (COO); lack of dental care in migration
transit or refugee camps; and poor personal or cultural dental care practice [24,26–28].
While many appear to have reasonable perceptions and understanding regarding the sig-
nificance of good oral health as holistic health [28], their overall oral health knowledge,
attitudes, and good practice remain unsatisfactory [29–31]. Literature indicates, however,
that the principal source of poor oral health status among refugees is, more often than not,
actually related to limited access to dental care in the host country [24,26,28]. The German
legislation is restrictive. For example, in Germany, access to dental care services according
to ‘§4 and § 6 Asylum-Seekers’ Benefits Act (AsylbLG) is limited during the first 18 months
after arrival [32]. In essence, the legislation severely limits access to general and oral
health care [32]. Other barriers described as limitations to care in the host country include
language and communication issues; fear of dental treatment; anxiety and trust issues;
high treatment costs; low income; distance to a dental clinic; quality of care; restricted
treatment choice; long waiting lists and time; low oral health literacy; and other cultural
and psychological barriers [12,28,30,33–35].

According to the WHO, oral health is a crucial indicator of overall health, wellbeing,
and quality of life [36]. Many of the oral conditions, comprising periodontitis, tooth loss,
dental caries, and oropharyngeal infections, share modifiable risk factors (high-sugar diets,
poor oral hygiene and care, and excessive alcohol and tobacco use) with the leading non-
communicable diseases including diabetes, cancer, and cardiovascular and respiratory
diseases [37–40]. When the connection of oral health to quality of life was measured [36], the
Oral Health-Related Quality of Life (OHRQoL) of refugees was found to be very low [41,42].
Despite this knowledge, oral health care is frequently neglected and undervalued as a
vital healthcare service to refugees [43]. The UNHCR has yet to assign it within the
significant health framework for the refugee population [44]. To date, Canada remains
the only country ever to develop specific guidelines for oral health screening of refugees
and immigrants [45]. While refugees’ oral health care remains a pressing issue, studies
are scarce [24,30]. In addition, almost all of the studies concluded that oral health is less
understood and above all less accessible to these disadvantaged populations [15,24,28,29].

Thus far, no qualitative research has been published in Germany looking at the
refugees’ perspectives, understanding, experience, and the main difficulties associated
with oral healthcare access and utilization. In particular, no study has focused on these
aspects of oral health among Eritrean refugees in Europe or in Germany.
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Therefore, this study aims to close this research gap. It explores the access of Eritrean
refugees and asylum-seekers (ERNRAS) to oral health care services in Heidelberg, Germany,
as well as their perceptions and attitudes towards oral health care.

2. Materials and Methods

This study was conducted using the qualitative research method. As this study seeks to
understand an individual’s experiences regardless of any preconceived ideas [46], as such,
when describing and interpreting the data, participants’ own perceptions, understandings,
and perspectives were taken into account.

2.1. Study Setting

The study took place in the city of Heidelberg, Baden-Württemberg, Germany. Due to
the influx of refugees in 2015 and Baden-Württemberg being the second largest state, it re-
ceived a high number of asylum applications for three consecutive years (2016–2018) [47,48].
On the outskirts of the city of Heidelberg, the Patrick Henry Village (PHV), a former US
army housing area, is used as a refugee arrival and registration centre [49]. Heidelberg
city itself is the home to more than 450 refugees and asylum seekers, including many
ERNRAS [50].

2.2. Sampling Procedures

Participants were selected through exponential non-discriminative snowball sampling,
in which the first participant recruited provides multiple referrals. Each new reference
offers further information for referral until sufficient participants are enlisted [51]. As the
principal researcher (Y.S.K.) is Eritrean, he was able to socialise and exchange addresses
with potential participants before the COVID-19 pandemic. He visited places where Eritre-
ans usually gather such as Eritrean restaurants, and Eritrean church services in Heidelberg.
After a series of snowballing and referrals, the first author had invited 31 ERNRAS to
participate in the study of which 25 finally participated.

Of these, 84%, were refugees (individuals granted a refugee status), and 16% were asy-
lum seekers. On average, participants had lived in Germany for 4.4 years (range: 2–7 years),
and the majority, 76%, have lived there for more than three years. The study sample con-
sisted mostly of men, 76%; the mean age of participants was 29 years (Range: 19–52); with
more than half having a secondary level education. The majority of participants (60%)
were employed at the time of the interview. Most of them, 72%, are unmarried. The sample
characteristics are shown in Table 1.

2.3. Data Collection Instrument and Procedures

Data collection took place in April and May 2020. The principal researcher (Y.S.K.)
carried out fifteen individual in-depth interviews (IDI) and two focus group discussions
(FGDs) (with 6 participants each) in Tigrinya (Eritrean official language). The data collection
tools consisted of a semi-structured in-depth interview (IDI), as well as a focus group
discussion (FGD) guide. These guides were developed by the principal researcher with
assistance from the co-authors (C.B., J.B.M.). A pilot test was performed among three
Eritreans (friends and colleagues of Y.K.S.) before final adoption. The guides covered
a wide range of topics within the following subject areas: perception of oral healthcare,
understanding of oral health determinants, dental care behaviour, and barriers of access to
oral healthcare services (see Appendix A, Table A1).

Data collection was originally planned face-to-face, however was conducted online
via video conference software (Skype or WhatsApp) because of the COVID-19 pandemic
restrictions. Each interview lasted an average of 40 min, with the FGDs lasting one hour
and fifteen minutes. The FGDs were protocolled by an assistant (T.G.). The conversations
were audio-recorded in Tigrinya, transcribed in Tigrinya, and translated into English for
analysis by the first author (Y.S.K.).
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Table 1. Socio-demographic characteristics of participants.

n

Age range (Years)
18–25 11 44%
26–35 9 36%
36–45 5 16%
46–55 1 4%

Gender
Male 19 76%
Female 6 24%

Educational Level (Years attending school)
Primary (1–5) 2 8%
Middle (6–8) 4 16%
Secondary (9–12) 14 56%
Higher (13+) 5 20%

Marital Status
Married 7 28%
Unmarried 18 72%

Employment Status
Employed 15 60%
Unemployed 10 40%

Stay in Germany (Years)
≤3 7 28%
>3 19 72%

Place of Residence
Heidelberg 15 60%
Eppelheim 3 12%
Plankstadt 2 8%
Dossennheim 3 12%
Bammental 2 8%

Refugee Status
Refugee 21 84%
Asylum seeker 4 16%

2.4. Data Analysis

In order to organize, process, and manage the data, NVivo 12 (QSR International,
Melbourne, Australia), a qualitative data analysis programme, was used. Data were anal-
ysed using thematic content analysis. This method supports identifying, analysing, and
interpreting patterns of meanings (themes) within qualitative data [52]. A framework
developed by Levesque and colleagues in 2013 [53], comprehensively addresses access
to health care. The framework was used to code deductively for predefined themes in
the data. According to the framework, healthcare accessibility involves five supply-side
dimensions (provider-side): Approachability, Availability and Accommodation, Accept-
ability, Affordability, and Appropriateness. Correspondingly, there are also five dimensions
(conceptualized as abilities) paralleling on the demand-side (user-side): the Ability to
perceive, the Ability to seek, the Ability to reach, the Ability to pay, and the Ability to
engage [53]. In addition to this deductive coding, the researcher read, explored, and coded
the dataset for patterns and themes that emerged inductively.

Finally, eight major themes could be identified—three themes, mainly on the per-
ception of oral healthcare, understanding of oral health determinants, and dental care
behaviour of ERNRAS. The five subsequent themes depicted are in line with the five prin-
cipal dimensions of access to healthcare and their equivalent users’ abilities adopted from
the aforementioned conceptual framework developed by Lévesque et al. (see Figure 1).
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Figure 1. Conceptualization of oral healthcare access among ERNRAS in Heidelberg, Germany, adopted from the access
framework of Levesque et al. (2013) [53].

2.5. Ethical Consideration

This study was conducted in accordance with the Declaration of Helsinki, and the
protocol was approved by the Ethical Commission of the Medical Faculty of Heidelberg,
Germany (protocol number: S-207/2020). Study participation was voluntary, and all
had given their written informed consent. Confidentiality was protected by the use of
pseudonyms when storing, analysing, and reporting the data. No incentives or compensa-
tion was given to the participants.

3. Results

The findings of this study are presented according to eight emerging themes and
sub-themes. For a detailed overview please see Appendix B, Table A2.

3.1. Perception of Oral Health Care

In exploring the perception and perspective of Eritrean refugees and asylum seekers,
good oral health was described as having white teeth, a pleasing smile without any decayed,
broken or crooked teeth, and also no gum bleeding or bad breath: “I would say, we shouldn’t
have a dental cavity, bleeding gums, bad mouth odour, or neither broken nor crooked tooth” (FGD-
1). They further commented on the vital significance of oral hygiene as part of personal
hygiene and the valuable benefit of regular oral healthcare in boosting self-esteem and
social approval. One of the respondents remarked: “Earlier, I lost one of my front teeth from
a fall injury; it was so horrible to see myself in front of a mirror (laughter) [ . . . ]. I used to feel
so embarrassed in public and I used to cover my mouth all the time. It was so awful to see your
tooth missing” (FGD-1). Commenting on social uneasiness and suffering from bad breath,
some participants also cited and believed that eating a traditionally prepared spice-blended
pepper (Berbere) neutralises bad breath. Berbere is a traditional Eritrean spice blended
pepper powder, mainly containing chilies, garlic, fenugreek—it is an ingredient in most
Eritrean dishes:

“I believe Berbere protects you from bad mouth odour! As for me, I am getting Berbere
from home [Eritrea] solely prepared by my mother, and I am consuming it every day. You
know what [ . . . ]? as Berbere is my routine food, I do not have any terribly smelling
mouth like others do” (IDI-13).
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3.2. Understanding of oral Health Determinants

The study sought participants’ views on the determinants of oral healthcare. The
majority noted the close association between oral health and general health and remarked
critically on the seriousness of oral diseases. One member of the discussion said: “As
molar tooth pain can go the head [ . . . ], it makes it so dangerous and risky to your life. And from
what I heard and also experienced [ . . . ], there is no other pain cause more anguish than dental
pain” (FGD-2). Most of the participants believed that the risk factor for their poor oral
health was related to their lifestyle: poor oral hygiene routine, sweet and starchy food
consumption, trauma, and tobacco smoking. The majority, however, have stressed that
the dietary transition from a fibrous and low-sugar traditional diet back in Eritrea to a
high-sugar or processed food in Germany as the major risk factor:

“Life in Europe is somehow different from our country. Most of us here [in Germany]
we tend to change our lifestyle. We start to eat differently, like sweet and packaged food
that are not common in our country; starting from me, smoking isn’t also uncommon. I
believe that those things are the reason for my poor oral health” (IDI-4).

3.3. Dental Care Behaviour

As we enquired about personal and professional dental care practices, most of the
respondents acknowledged the fundamental function of routine oral cleanness in pre-
venting and reducing dental diseases. Almost all mentioned exercised some form of oral
hygiene routines that varied from once, 6 (24%), or twice, 16 (64%), a day to an irregular
basis, 3 (12%), using toothbrushes and toothpaste. In addition, eight (32%), also spoke
about their habit of mouth washing in addition to toothbrushing or separately. However,
the majority are either not using, or unaware of, dental flossing as a complementary oral
hygiene method: “I have no comments on this method of cleaning teeth. [ . . . ] honestly, I know
nothing and have also never used it” (FGD-2).

Few participants, five (20%), have been using tooth twigs (Mewets), a traditional
Eritrean teeth cleaning tool, similar to Miswak (Asia, Africa, and the Middle East) [54],
which is prepared mainly from two tree branches, those of the Olive tree (Olea Europea
subspecies. Africana) and of the Sand olive (Dononaea Angustifolia). The dimensions are
6–10 cm long and 4–10 mm thick. The stick is applied to the teeth to scrub the surface in a
horizontal or vertical motion until the twig split thereby allowing one to clean between the
teeth as well as massaging and cleaning the gums [55]. When asked about their perception
of using Mewets in Germany, their responses were mixed, as most of them acknowledged
their habit of applying Mewets as the only tooth cleaning tool in Eritrea but had now
changed to other methods: “I have never used the twig in this country [Germany]; I couldn’t
find the right tree. I don’t have any choice but to use the toothbrush” (IDI-6).

Regarding the frequency of dental attendance, only, two (8%), participants cited
visiting the dentist regularly and diligently on a bi-annual basis while two (8%) admitted
that they have never attended a dental clinic in their lifetime. The majority’s main reason
for a dental visit was as a result of dental emergencies: “The only time I went to my dentist
was [..], the day that I experienced very serious dental pain” (FGD-2).

Some participants raised doubts over their current regular oral hygiene tools and
materials. Two (8%), participants of the FGD commented negatively regarding the regular
use of toothbrush and paste: “If we use the toothbrush frequently, with toothpaste after every
meal, I believe that it may damage our tooth” (FGD-1). One female participant also assumed
that the regular utilization of a dental toothbrush widened the gaps between her teeth.
As well, irregular, or intermittent use of a toothbrush was considered as a risk factor for
bad breath by another participant: “If we habitually brush our teeth and stop, we may expose
ourselves to bad mouth odour” (IDI-13). Most of the participants also voiced their concerns
regarding dental flossing: “I know about the thread [ . . . ], I believe, if you keep on doing it, you
can harm your gums now and then” (FGD-1).
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3.4. Approachability and Ability to Perceive

This theme refers to the capacity of refugees or asylum-seekers to discover dental care
services and the availability of adequate oral health information sources that influence an
individual’s judgment of access to dental care facilities [53]. Obtaining clear information,
locating dental services, and navigating the German health system, was found to be a
complex and inconsistent endeavour for most of the ERNRAS. Many of the newly arrived
ERNRAS remarked on the challenges associated with finding reliable information on health
services, or a person to guide them through the health system. A recently-arrived mother of
three, asylum-seeker, commented: “No one would show or take you to a dental clinic. You have
to find it on your own; and it was so difficult to understand and to find out where the dental clinics
are” (IDI-2). The majority of the respondents also reported on their difficulties of navigating
the health system in Germany in general: “You have no idea [ . . . ]! it is so challenging to
understand how the health system works. There is limited or no information about where, how, and
when to approach the eye clinic, the dental clinic and so on” (IDI-6).

Although the majority of the participants believed that they have basic oral healthcare
literacy, few said anything about how far their lack of exposure to proper professional
dental care in Eritrea, had impacted their overall oral healthcare mentality in Germany.
They also expressed their strong beliefs in traditional medicine such as potions, herbs, or
prayers, as influences on their oral healthcare perception:

“Back in our country [Eritrea], if we experience any kind of illness, we don’t simply go to
the clinic [ . . . ]. Our parents and community healers used to give us any traditional
herbs, potions, and spells. Then we wait for God to heal us. Likewise, here [in Germany]
even though I am not using the herbs and potions [ . . . ], I simply don’t go to the clinic, I
just pray at home and wait for God to heal me from my misery” (FGD-1).

Most participants spoke highly of and trusted their dentists: “My dentist is so reliable and
honest [ . . . ]. She is always helpful and she treated almost all of the dental problems I had” (IDI-2).
Some participants, however, disagreed with their health providers’ treatment decisions, as
well as the bureaucracy involved in dental healthcare for ERNRAS in Germany. They also
reported their concerns about the unforeseen forthcoming financial burden associated with
dental health care:

“Sometimes though, the dentists work on a tooth that you have not complained about
and we might not be comfortable with it too. As far as I am concerned, I don’t like it”
(IDI-13).

“For some of us, it is like we don’t even trust some of the dentists in Germany. I think
that when they [dentists] are taking out our teeth, they want to do so in their own interest,
and to replace ours with artificial teeth, which is not in our interest” (FGD-1).

“I don’t trust the dentists too. I have a trust issue! I mean [ . . . ], the bureaucracy is
very tedious [ . . . ], they tell you to sign here, and there [ . . . ], I don’t know what we are
sometimes saying. Who knows, later they [dentists] might ask us to pay all (laughter)?”
(FGD-1).

3.5. Acceptability and Ability to Seek

This theme conveys the intercultural and social competencies of oral healthcare
providers to accept refugees, and the ability of refugees to seek dental care services [53].
In addressing that, some participants mentioned a lack of interculturally proficient dental
care professionals. One participant iterated:

“The dentists should try to understand our difficulties in learning the new culture here
[Germany]. In our country [Eritrea], we have a different background and practice for
tooth care. We don’t know much about the new way of dental care in Germany [ . . . ],
but we used to treat dental pain with herbs. Thus, the doctors should show some kindness
and teach us calmly the correct way [ . . . ]. My dentist expects me to comply to whatever
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he said, and he is very rigid and strict [ . . . ]. I really didn’t understand his instructions
and he once yelled at me too (sigh)” (FGD-1).

The majority of the participants are satisfied with the services that they obtain at the dental
clinics: “As my former dentist is so cooperative, I also take many of my fellow Eritreans, who don’t
understand about their dental health, to her and get the treatment” (IDI-1). A few, however,
have commented on communication and conduct issues of some dental professionals:
“My former dentist had a very arrogant receptionist. I wasn’t really comfortable with her. I was
discouraged from going to the clinic as I couldn’t stand her discriminating look; I take only pain
killers and stay at home” (IDI-2).

Some participants reported a great deal of uncertainty in their capacity to seek dental
care. They mentioned that they either were not confident or not independent: “I once
wanted to visit a dental clinic but I couldn’t. I honestly had no enough confidence to talk about
my complaint” (IDI-6). Furthermore, despite understanding the need for regular dental
visits, some participants admitted to negligence or indifference. They believed that this
was deeply rooted because their upbringing in Eritrea most often did not emphasise the
significance of regular dental check-ups and care. One participant also alluded to the
widespread and serious suffering on his migration journey (Sahara-Libya-Mediterranean
Sea) and using this to relativise and justify his non-use of dental care:

“As far as I am concerned, the reason behind my hesitation in visiting a dental clinic,
despite experiencing marked dental problems, is that I had been through a very bad
experience on my way to Europe. I saw and witnessed a lot of awful distress and health
problems along my way in Sahara, Libya or at sea [Mediterranean]. Comparing to those,
I consider my teeth problem as a simple discomfort and I just resist the pain until it
resolves itself” (FGD-1).

The majority of the participants explained why they opt out of regular dental visits. They
usually related this with the presumptive or experienced fear and apprehension of dental
instruments or physical dental pain.

“I chose not to go back after six months because I hate the machines that trim the teeth. Do
you know how annoying are the rotating machines and the other sharp instruments that
they [dentists] use? For example, one day, I had experienced a severe headache because of
the instruments that they had stuck into my teeth; honestly, I hated it. Now that I am
treated, thanks God it’s over [ . . . ]. It has been three years since I have experienced any
kind of dental problem, and I never been in a dental surgery after that too” (IDI-15).

3.6. Availability and Accommodation and Ability to Reach

This theme relates to the availability of services that enable refugees or asylum-
seekers to access dental care, as well as their abilities to reach the dental care facilities [53].
Communication is found to hamper ERNRAS access to oral healthcare. This was either a
result of a language barrier or the non-availability of a translator. Participants confirmed
that language problems were the most significant challenge in accessing dental care or
support: “It is the language problem; I can’t tell a dentist what is really happening to me, and that
is why I didn’t go to them [dentists]” (IDI-6). In addition, nearly all of the participants were
concerned about the unavailability of interpreter service and believed that visiting a dentist
without a translator could be a source of both misinformation and non-compliance with
instruction: “For example, I had severe dental pain, and I was waiting for artificial teeth. I had to go
for several successive appointments, and I asked for a translator, but they [dental team] couldn’t find
me one. Thus, I missed several instructions from the dentists” (IDI-3). Furthermore, dependency
on an interpreter and the issue of privacy and confidentiality was also mentioned as a
barrier by some participants: “I might find a translator who can help me translate, but I also
don’t want to share my health problems with people of my own community as he or she might
publicise my health issues” (IDI-14).

The majority of ERNRAS expressed satisfaction with dental services in Germany.
However, some were discontented over rigid clinic working hours, long waiting lists or
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times, inflexibility of dental appointments, and the long-distances or mobility issues as a
hindrance to access to dental care:

“Most of the appointments that you get are on weekdays [ . . . ], where most of us are
busy at work or school [ . . . ]. They [dentists] won’t see you at weekends. So, if we need
further visits, we couldn’t miss work or classes so often [ . . . ]. Thus, we often miss
follow-up appointments” (FGD-1).

“I can say that there is some problem, especially for those who reside in villages, where
train transport is unpredictable [ . . . ]. Pregnant mothers have some access problems.
My friend’s wife was once caught up in such a difficulty” (FGD-1).

3.7. Affordability and Ability to Pay

This theme describes the financial ability of refugees or asylum seekers to devote
enough funds and time to expend on dental care services and their ability to generate
capital to finance the services [53]. Although some participants mentioned the free-of-fee
primary dental care services, which are covered by insurance, the majority, however, made
it clear that cost is a significant impediment to obtaining dental services. They reported that
most of the dental treatments except regular check-ups, teeth cleaning, and tooth filling, are
out-of-pocket or require co-payment. Indirect costs like those of transport, dental products,
and opportunity costs were also mentioned by some participants as a detrimental factor in
accessing dental services:

“In my opinion, comparing with the other services, dental care is expensive, and it always
requires several consecutive appointments so that you need to skip work, pay for trains,
and dental products like tooth brush, paste or mouthwash” (IDI-1).

Participants acknowledge the complexity of health insurance eligibility and entitlement
procedures, i.e., how, where, and when to approach or access dental care services. Many
participants experienced that eligibility for free dental services depended on factors such as
age and refugee status (asylum application decisions). They also remarked on the impact
of employment status when seeking dental care:

“I haven’t had enough money to get the treatment [orthodontic treatment], because I have
no work or income” (IDI-4).

3.8. Appropriateness and Ability to Engage

Here the compatibility of the dental service with the needs of refugees and their
involvement in decision-making and treatment decisions were explored [53]. Most par-
ticipants were content with their dentists’ diagnosis, management, and communication
competence: “My doctor is so good and tells you everything about your oral health. She effec-
tively treated all my dental problems and also cleaned my teeth” (IDI-2). Some, however, have
perceived, and complained about, the technical and interpersonal inadequacy and incom-
petence of the service providers: “I can say that my former dentist could have done more [ . . . ].
Not only did he treat my complaint badly, but he also forced me to go along with his decisions.
That’s why I always complain about him, the treatments that he gave me were neither appropriate
nor satisfying” (IDI-3).

Some participants indicated that some of their providers (dentists) were not only
uncooperative and bad-tempered, but also difficult to build relationships with. One
participant complained about a significant amount of money that she was forced to pay for
unsuccessful treatment: “I couldn’t express my feelings. I wanted to sue the dentist [ . . . ], but I
don’t know how everything works, and I don’t know the court and how to take people to court too. I
was so frustrated and depressed (sigh)” (IDI-12). Many participants though admitted to their
own lack of adherence to regular dental visits and appointments: “I have never been in the
dental clinic for the last two years, after I had received a dental treatment that actually relieved me
from the pain that I had. To speak from experience [ . . . ], once my dentist strongly advised me to
visit a dentist every six months. She told me that I am entitled to two check-ups a year and teeth
cleaning [i.e., scaling and polishing]. Still, I am not adhering to her advices (laughter)” (FGD-2).
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When participants were probed about their role in decision-making regarding their
treatment options, many of them reported having limited enthusiasm to engage in their
treatment decisions. This, they believe, affected their motivation to become involved in
dental care and commit to finishing their treatment:

“My dentist once informed me that my tooth was decayed and suggested to extract it,
and I simply agreed. Then when he [the dentist] attempted the extraction, it took him
six hours. Since the tooth was decayed only on the upper part not at root, I should have
asked him to restore it. It was my mistake. I was looking for a temporary solution but it
cost me a lot and my left cheek was really numb for the following six months” (IDI-3).

As results have been summarized in Figure 2, the oral healthcare attitude attributes of
Eritrean refugees and asylum-seekers not only make proper self and dentist dental care
difficult but also appear to negatively affect directly or indirectly the accessibility and
utilisation of oral healthcare services as much as the supply (structural) side barriers do.

 

Individual(demand) 
barriers

. Attitude attributes

Structural 
(providers/supply)

barriers 

Negative Effect
Accessibility and Utilisation 

Oral health related 
misconceptions
. Oral hygiene tools

(Toothbrush, toothpaste, floss)
. Berbere and  bad breath 

prevention
Health beliefs and traditional 

medicine practice
. Potions, herbs, and prayers
Oral healthcare literacy

. Past dental awareness issues
. Dental care neglect

Oral healthcare behavior
. Irregular oral hygiene habits

. Twig (Mewest)
Dental treatment attendance 

issues
. Fear, anxiety, and trust issues

Autonomy and capacity 
. Self-reliance and confidence

Dental care adherence and 
involvement issues

Communication issues
. Language
. Translator

Information and navigation
. Insurance and entitlement       

. Appointment
. waiting times and list 
. Clinic working hours 

Cost and unaffordability
. Direct cost

. Out-of-pocket
. Co-payment

. Indirect cost 
. Transport

. Opportunity cost
. Dental products cost

. Unemployment and income
. Asylum seeker(entitlement issues)

Intercultural incompetence 
Technical and interpersonal 

inadequacy

Figure 2. The effect of individual and structural barriers on oral healthcare accessibility and utilization of ERNRAS.

4. Discussion

This qualitative research identifies the major oral health concerns and barriers to
dental care services among Eritrean refugees and asylum-seekers living in Heidelberg,
Germany. In addressing those concerns, the results of our study indicate that the partici-
pants defined good oral health as the absence of any condition that involves problems with
teeth, gums, jaws, cheeks, lips, or breath. This finding is consistent with a qualitative study
carried out among newly arrived refugees in Canada, where the assessment of participants
on what represents good oral health comprised absence of swelling, missing, broken, de-
cayed or painful teeth [56]. As it has been documented in several studies among African
refugees [28,57,58], ERNRAS also acknowledged the physical, mental, and social benefits of
regular oral healthcare. The WHO pointed out that the oral cavity is not an isolated organ,
and consequences of poor oral health are not only limited to the teeth but also affect general
health [36]. In line with that report, the current study revealed that most of the participants
were conscious of good oral health as part of holistic health, including the need to avoid the
possible life-threatening consequences of untreated oral diseases. Compared to findings
reached by Keboa and colleagues [28], our study identified the psychosocial concerns of
bad breath and further new insight into a custom followed by some ERNRAS, mainly to
prevent oral malodour by routine consumption of a traditional pepper (Berbere). The metal
chelating activity (to stabilize and remove harmful metals), antioxidant properties, and
enhancing effect on the carbohydrate-hydrolysing enzyme (hypoglycemic activity) of spice
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blend Berbere has been scientifically established [59]. However, the anti-halitosis element
perceived and hypothesized by ERNRAS is yet to be researched.

When refugees are settling in Western countries, they are introduced to a higher-sugar
diet than they were accustomed to in their COO [60]. Our findings confirm this dietary
transition into the consumption of readily available ‘carb-heavy’ foods (concentrated with
sugar and fat) in Germany and are perceived as a leading cause of their dental diseases.
The nutritional transition and its negative impacts on the overall oral health of refugees
and asylum seekers had been identified in several studies [15,29,30,61].

Dental care is the preservation of a healthy oral cavity, and it relates to regular per-
sonal and professional oral healthcare [36]. However, our study found that the major-
ity of participants do not comply regularly with all the recommended dental care prac-
tices [15,24,28,30,61,62]. Almost all of the participants accepted toothbrushes and mouth-
wash, while none of them acknowledged dental floss as a significant oral hygiene tool. This
result builds on the existing evidence, where a study reported that refugees were barely
utilizing dental floss as a complementary device to clean their interdental areas [15]. In
addition, unlike in Germany, most ERNRAS disclosed their utilisation of twig (Mewets)
as a sole oral hygiene tool when they were in Eritrea. A study in Eritrea has shown the
antimicrobial and anti-cariogenic (caries prevention) effect of Mewets [63]. The study might
suggest the change in practice (from Mewets to a toothbrush) reflects the belief or attitude
change. However, considering findings in similar studies of East African refugees [29,61],
a more plausible explanation is the inconvenience and unavailability of the right tree
in Germany. Regarding reasons for dental attendance, the results demonstrate that the
majority only seek treatment in times of dental emergency or pain. This finding mirrors
several studies amongst East African refugees living in the U.S.A [61], Australia [30], and
Canada [28].

Misperception related to oral hygiene tools and methods among many East African
refugees has been highlighted in previous studies [29,61]. Nevertheless, the findings from
the current study go beyond previous reports, showing that some ERNRAS have negative
perceptions about regular use of a toothbrush, toothpaste, and dental floss. However, they
also believed that discontinuation of the routing toothbrushing could lead to halitosis (bad
breath). The plausible explanation of this erroneous assumption is that users were unable
to notice their halitosis before they started using toothpaste; they might not have known
that an oral malodour already existed. Since our sense of smell is a learned behaviour [64],
they start to differentiate bad breath from normal breath following the discontinuation
or skipping of regular toothbrushing. Revisiting the belief that some ERNRAS rely on
the hypothetical concept of Berbere’s advantage in preventing bad breath, brushing is not
only replaced as an important means to prevent oral malodour, but also considered to be
detrimental to oral health.

This study found that ERNRAS had or have difficulty in obtaining information,
locating oral healthcare services, and navigating the health system in Germany. A similar
conclusion was reached on recently-arrived refugees in Finland [25], and East African
refugees in Australia [58]. As well, participants with limited oral health literacy and
undesirable health beliefs might also hamper their dental care-seeking behaviour as a
study conducted in Eritrea by Andegiorgish and colleagues shows [65]. Furthermore,
since stress and psychological insecurity are endemic among refugees [13,26], a dentist
and trust-based dental treatment seem to be largely unachievable [58]. Consistent with
previous findings [26,57], fear of dental pain, anxiety, or past negative dental experiences
of oneself, friends, or family members influenced the care-seeking behaviour of ERNRAS.
Additionally, the current study goes beyond that some ERNRAS present with certain trust
issues towards provider’s possible dental malpractice and unpredicted future financial
implications of the current dental treatments.

The reported lack of interculturally competent professionals was a significant finding
in this study. The perceived experienced discrimination, lack of empathy, and misconduct
were also identified in related studies [58,66]. This underlines the importance of a dentist
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who understands and accepts his or her patient’s diverse cultural beliefs and background.
Furthermore, in line with similar research [67,68], this study found that apart from personal
dental care disregard and negligence, reduced autonomy and self-reliance are also some of
the participants’ hurdles for seeking dental care.

This study suggests that communication features, language barriers, or unavailability
of translators, negatively affect participants’ accessibility. This finding mirrors other studies
in Europe [8,69], and in Germany [70]. It is understood to be a major barrier to seeking
oral healthcare services for the majority of ERNRAS. Moreover, our findings confirm that
the patent’s dependence on translators not only interferes with an effective conversation,
diagnosis, and follow-up but also raises concerns on confidentially and privacy [71,72].

This study established that ERNRAS faces difficulties in understanding the working
hours and appointment procedures of dental clinics. This correlates reasonably well with
a study conducted by Mattila et al. [25], and further supports existing findings on the
challenges of refugees’ to secure and attend dental appointments, cope with long waiting
times, and make the right treatment choices [30,58,67].

Many of the participants of this study report either postponing or avoiding dental
treatments because of direct or indirect costs (transport, dental products, and opportunity
costs). Evidence from other studies in Germany (direct payment) [16], Australia (co-
payment and indirect payment) [67], and North America (direct and indirect payment) [28],
all suggested that financial difficulties discourage refugees from seeking dental treatment.
Analogously, a lack of health insurance and entitlement, as well as unemployment seems
to pose challenges for asylum-seekers whose legal asylum status were still being processed.
Age and refugee status are factors that affect the health entitlement of refugees to publicly
funded health insurance. Minors (children and young people under the age of eighteen) and
refugees fully covered, whereas asylum-seekers, during their first 18 months in Germany
have restricted access (§4 and § 6 Asylum-Seekers’ Benefits Act (AsylBLG)) [32], that in turn
complicate assess and delay integration into the German health system. This result reflects
findings from Australia [58], and Germany [73,74]. These show that eligibility criteria
based on refugee status not only complicated access to health care but also resulted in
delayed care, affect treatment outcomes, and increase expenditures.

This research identified access and follow-up issues of some participants related to
professional inadequacies. This includes perceived failure to competently convince, agree
on, and accommodate patients’ treatment demands. A similar pattern of results was
obtained in a systematic review compiled by Keboa and colleagues [28]. As indicated
by Hobbs [58], the evidence that we found confirmed that a poor relationship between
participants and providers acts as a barrier to seeking dental care. Furthermore, in line
with research conducted in Australia [30], access to dental care was inhibited because
participants were found to show less adherence to dental treatment. Many of them were
found to be poorly motivated and to be less engaged or involved in their own oral health
decision-making, including the choice of alternative treatments.

4.1. Study Strengths and Limitations

To back up the credibility of our research, we applied the concept of trustworthiness
by Lincoln and Guba (1985) [75] with its four components: Credibility, Dependability,
Confirmability, and Transferability. Credibility, which relates to the researchers’ ability
accurately to identify and describe the study participants [75], was reached through trian-
gulation (both IDI and FGD), prolonged and persistent observations of participants until
thematic saturation, and member checking with three participants to verify and provide
feedback for their transcript and interpretation of the findings. Dependability, which refers
to the consistency of data with time and conditions [75], was appreciated by auditing the
rich and thick data set (transcript) against the recorded audio by another Tigrinya-speaking
co-author (T.G.) and experienced supervising researcher (C.B.). Confirmability, which
closely refers to the objectivity of the research [75], was realised by reflecting on our own
preconceptions, bias, backgrounds, and beliefs and thus ensuring that researchers have not
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influenced the findings in the process of extracting information or analysing the collected
data. Yet, being conscious of all these points, and as one of the principal researchers (YSK)
is a registered dentist in Eritrea and a Tigrinya speaker, we had continually to reflect on our
roles in the research process and the possibility of influencing the response of participants.
We embrace this professional perspective and remain as part of the research but at the same
time did justice to the shared experiences of our respondents without evaluating them
solely from a medical perspective. Transferability concerns how far it is possible to apply
methods and findings to other similar study contexts [75]. It was reached by explicitly
describing our sample, participants characteristics, methodology and study setting.

The COVID-19 pandemic and subsequent contact restrictions that were in place in
Germany during the data-collection phase (March–May 2020) posed some challenges for
the research. Due to that, we had to change the initially planned face-to-face into online
interviews. Online communication deters the possibility of using the whole spectrum of
non-verbal cues and interferes with building a robust relationship between interviewer
and interviewee. We addressed that by employing follow-up and probing questions to
keep respondents focused throughout and across all the interviews and discussions. We
also transcribed, from the recorded video, all the verbal expressions, facial expressions,
and emotional intonations of the respondents.

We highlighted a lack of back-translation of the transcripts from English back to
Tigrinya as another limitation of this study. Inter-rater reliability could have been ap-
proached had another translator back translated the transcripts prior to analysis. We had
insufficient funds for a second translator, however, the translations were reviewed for
accuracy by both Tigrinya and English-speaking co-author (T.G.).

4.2. Practical Implications

The findings suggest that Eritrean refugees and asylum-seekers are not sufficiently
well-informed about their overall oral healthcare, nor do they make enough use of oral
healthcare services. Acknowledging refugees’ poor oral health status and limited access
globally, it is considered that dental services should be included within primary healthcare,
and efforts should be made to provide comprehensive dental screening at the first point of
entry into host countries.

With regards to issues related to navigating the health system and misconceptions
about oral hygiene, authorities and health workers should develop and deliver oral health
education, promotion, and outreach activities, to improve awareness, utilisation, and acces-
sibility of dental services. In addition, accessible and understandable information should be
provided on scientifically supported oral hygiene measures, preventative dental care, and
how to access the German health system. Oral healthcare providers should also build trust
with their clients by cultivating a friendly patient-provider relationship, understanding
culturally sensitive information, and demonstrating intercultural competency.

Enhancing oral health literacy in the community, and appropriate dental public health
strategies would probably also benefit oral health care among refugees and asylum-seekers.
Policy-makers should re-define the current framework (AsylBLG) of eligibility criteria for
asylum seekers to access dental care only for emergencies, or painful and acute conditions,
and that in event involves lengthy administration procedures [32].

Finally, as oral health care of refugees is still a neglected field, we recommend further
research that focuses on oral healthcare professionals’ experience and perspective of dental
care services.

5. Conclusions

Eritrean refugees and asylum seekers have a fairly realistic perception and under-
standing of oral health. However, the majority have poor dental care behaviour or practice,
whilst a few have certain misconceptions of the conventional oral hygiene tools. This
study uncovered that the majority of the participants were mainly concerned about the psy-
chosocial attributes of poor oral health rather than its functional implications. Since their
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arrival in Germany, the participants have been found to be influenced by the global dietary
transition. This is not only a contributing factor to the rising burdens of non-communicable
diseases (NCDs) worldwide [76], but is also believed to be the leading cause of their poor
oral health. This study has shed light on participants’ reported barriers to oral health-
care services. Along with the individual’s or client’s own ability barriers, communication
barriers remain the main hurdle at all stages of accessing oral healthcare. That includes
problems with identifying and navigating oral health services. Additionally, it interferes
with initiation or building up patient-doctor relationships. It further interferes with what to
do when patients arrive at the dental surgery, how to decide on payment arrangements, and
whom patients should trust. To address the oral health burdens of ERNRAS, it is prudent
to consider language-specific, inclusive, and culturally and professionally appropriate oral
health care services. Only then the Universal Health Coverage (UHC) of the Sustainable
Developmental Goals 3 (SDG 3) could be achieved.
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Appendix A

Table A1. Wide-ranging questions of the IDI and FGD.

No.

1. What is the first thing that comes to your mind when you hear about oral health?

2. What is good oral health to you? What about oral healthcare?

3. How concerned are you about your oral health?

4. What is your opinion on the relationship of poor oral health and general health?

5. Thinking as ERNRAS, how would you describe your overall oral health status?

6. What do you think the risk factors for the poor oral health among ERNRAS?

7. Can you talk about the oral hygiene tools you are using? How often are you using?

8. what is your opinion on ‘when a dentist should be visited?’

10. Can you tell me what are the main factors hindering ERNRAS from demanding oral healthcare services in Germany?

11. what is your opinion on how oral health issues of refugees should be managed at the individual, community,
governmental or policy levels?
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Appendix B

Table A2. Themes, sub-themes, and exemplar quotes.

Themes and Sub-themes
Pertinent Findings According to Participants

(ERNRAS)
Quotes

Perception of Oral Healthcare

Perceived definition of
oral health

• Oral health is related to possessing of white teeth,
pleasing smile with no broken, decayed, or
crowded tooth and also no bleeding gums or oral
malodour.

“we shouldn’t have a dental cavity, oral
ulcers, bad mouth odour or no broken or
crooked tooth” (FGD-1).

Social acceptance and
Self-esteem

• Sound and satisfactory oral health status believed
to enhances self-esteem and social approval, and
opposite is true in case of poor oral health.

• Routine consumption of a traditionally prepared
spice blended pepper (Berbere), is believed to
prevent bad breath and its burdens.

“If we don’t have good teeth, we don’t have a
girlfriend (laughter)” (FGD-1).

“After I knew from my friends about the smell
of my mouth [ . . . ], it wasn’t good news [
. . . ], I soon lost my confidence and couldn’t
stand talking to people.” (IDI-14).

“Then, I wouldn’t stop eating Berbere so that I
could stay free of bad breath” (IDI-8).

Understanding of Oral Health Determinants

Awareness of oral health
as holistic health

• They acknowledged the close relationship between
oral health and the overall health

“Tooth has to be cleaned and kept healthy so
that we can eat nutritious foods and we live
longer” (IDI-11).

Perceived risks of poor
oral health

• lifestyle change and dietary transition from
low-sugar food in Eritrea to high-sugar content in
Germany was believed as the main cause of their
current poor oral health conditions.

“Here [Germany], we, Eritreans, are
consuming a lot of sweet, soft, and packed
food, unlike the food we used to eat in our
country, which was hard to chew and less
sweet. I believe this is the reason for this poor
oral health” (IDI-5).

Dental Care Behaviour

Personal dental care

• All practicing some form of oral hygiene habits
that varies from, once or twice a day to an irregular
basis using toothbrush, paste, mouth wash or twig
(Mewets).

• They either not using or unaware of dental floss.
• A shift from the habit of using twig (Mewets) to

toothbrush and is believed to be due to
unavailability of the right tree in Germany.

“I always clean my teeth in the morning,
right after I eat my breakfast, and sometimes
in the evening—before I went to bed” (IDI-3).

“I don’t have any idea about this thread, and I
have never used one in my life” (FGD-2).

“Not always and only, but I sometimes use
Mewets if I can find a good tree” (IDI-15).

Professional dental care

• The Majority attend dental clinic in times of dental
emergency or pain. Only 2 (8%) regularly (twice a
year), another 2 (8%) never attended, and 17 (68%)
at least once in their lifetime.

“I only go to a dentist for an essential
treatment; for example, I once went to a
dental clinic for a severe dental pain” (IDI-3).

“I check my tooth every six months; it doesn’t
matter whether I have a problem or not.”
(IDI- 2)

Misperception of oral
healthcare practice

• Some believed that continuous use of toothbrush
and paste, could harm their teeth, a reason for
introducing and widening spacing between teeth,
and intermittent use of toothbrush as a risk factor
for bad breath.

• Flossing perceived to damage gums and initiation
of flossing addiction that in turn exacerbates the
negative effect of flossing.

“From my understanding [ . . . ], and from
what I heard, the chemical in the toothpaste is
destructive to our teeth.” (FGD-1).

“I guess it might damage our teeth or gum.
So, I don’t have any plans to use it” (IDI-14)
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Table A2. Cont.

Themes and Sub-themes
Pertinent Findings According to Participants

(ERNRAS)
Quotes

Approachability and Ability to Perceive

Information about
availability and navigation

of the oral healthcare
system

• ERNRAS lack clear information to locate dental
and navigate the oral healthcare system in
Germany.

• They lack information on eligibility (service fee
exemption), dental care entitlement and health
insurance.

“I don’t know where and how to find it
[dental clinic” (IDI-6).

“I don’t know even whether a regular visiting
is free. I am just hearing now that I could go
to a dentist on a twice a year basis”(IDI-12).

Oral health literacy and
beliefs

• Few lacks clear understanding regarding the vital
significance of oral health care.

• Awareness issues while they were in Eritrea
influenced the poor oral healthcare outcome and
mentality in Germany.

• They have beliefs in homeopathic medicines such
as potions, herbs, and saltwater rinse, praying,
tolerating, or fighting dental pain affected their
perception.

“In our case [Eritreans], [ . . . ] we were
neither screened nor taught to take care of our
teeth when we were in our country. Then we
grew up known nothing, and it is costing us a
lot to learn to take good care of our teeth. We
are simply detached of the reality” (FGD-2).

The level of trust and
Expectations from a

dentist

• Perceived negatively for some of their dentists’
treatment decisions, the bureaucracy of the dental
clinic, and worried about future financial
implications.

“When they [dentists] are taking out our
tooth, they want to use it [tooth] for their
interest and replace ours with artificial
tooth”(FGD-1).

Acceptability and Ability to Seek

Interculturally competent
professionals

• Some dental care professionals fail to consider the
uniqueness of ERNRAS regarding their cultural
views, practices, and beliefs towards oral
healthcare acts as a barrier to access care.

“I can say my first dentist could have done
more [ . . . ]. Not only he doesn’t want to hear
my opinion, but also wanted me to follow his
instructions only. That’s why the treatment
he provided that time couldn’t satisfy me”
(IDI-3).

Lack of communication
and professional value

• Barriers related to dental care professionals’ failure
to communicate patiently or productively, and also
poor professional conduct and racial
discrimination.

“There is one staff, she doesn’t really hear you
what you want to say, I don’t know why, she
is either racist or arrogant” (IDI-4).

Autonomy and capacity to
seek oral healthcare

• ERNRAS were unable to seek dental care due to
their limited capacity and doubtful self-reliance
related to language barrier.

“Sometimes, even though we are in a great
misery and needed treatment, we don’t go to
the dentist due to lack of confidence the
language barrier puts us into” (FGD-1).

Disregard or negligence

• Participants fail to seek dental care and regular
check-ups related to their negligence, disregard,
and unfavourable previous dental experience.

“Dental care never been my priority [ . . . ],
unless I have a serious pain, I don’t care to
visit a dentist for a minor discomfort”
(IDI-6).

Fear, anxiety and past
dental experience

• ERNRAS fail to seek or discontinue dental
treatment due to apprehension related to physical
pain, anxiety, and past personal or friends’
negative dental experience.

“Dental appointment is good, [..] but I would
never go to my dentist for a regular check-up
unless I have pain; I am scared of the
machines”(FGD-2).
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Table A2. Cont.

Themes and Sub-themes
Pertinent Findings According to Participants

(ERNRAS)
Quotes

Availability and Accommodation and ability to reach

Language issues and
Availability of translator

• Communication attributes hampers access to
dental care to ERNRAS: language difficulty,
unavailability of translator, and interpreter
dependency and privacy concerns.

“It is the language problem I have; I can’t tell
a dentist what is really happening to me, and
that is why I didn’t go to the dentist” (IDI-6).

Existence of dental
services, hours of opening

and appointment

• Access was hindered by delay in appointment,
long waiting list, inconvenient or inflexible clinic
working hours.

“Sometimes the long waiting time and all [
. . . ], we [refugees] don’t visit unless we have
serious problem or pain” (IDI-11).

Living environment and
mobility

• Eritrean refugees, particularly those living in the
small towns or villages, raised the impact of long
distance in reaching dental clinic.

“Well, earlier my dental clinic wasn’t that far,
now that I have changed my residence area to
small village, it’s a bit far from my dental
clinic. I am not going to the dental clinic,
maybe because of this” (IDI-5).

Affordability and Ability to pay

Direct and Indirect cost

• Unaffordability of direct payments (out-of-pocket,
co-payment) and indirect costs (transport, dental
product, and opportunity cost) were raised as
barriers by most of the participants.

“And, the other day that I didn’t visit my
dentist might have been due to the instinct I
developed to avoid paying money to the
dentist as it is crazy expensive”(IDI-3).

Entitlement based on age,
refugee and employment

status

• Adult asylum seekers were unable to access dental
care as they were not entitled to (except in cases of
emergency).

• Unemployed (inadequate income) ERNRAS unable
to pay dental services that require fee or
co-payment and fail to access dental care.

“I wanted to check and clean my teeth.
However, I couldn’t get the treatment, both
cleaning and filling my teeth, [..] because I
wasn’t entitled to that treatment as I was an
asylum seeker” (FGD-2).

“Dental treatment is so expensive that I can’t
really afford it since a I am not working right
now” (IDI-3).

Appropriateness and ability to engage

Adequacy and quality of
the dental care providers

• ERNRAS claimed that their accessibility to dental
care was also hampered by inadequacy and
incompetence of the oral healthcare providers.

“I always think that, at my first visit, the
dentist could have given me more
information. He [dentist] should have checked
my teeth very well and he should have filled it
instead of removing” (IDI-3).

Provider-patient
relationships

• Poor relations with the dental team discourage
ERNRAS from accessing dental care.

“Some of the nurses in the reception shows
you bad attitude and are not friendly”
(IDI-2).

Adherence and
involvement of ERNRAS

in dental treatments

• Participants’ fail to engage in decision-making and
adherence to the recommended dental care.

• ERNRAS were inadequately motivated, committed,
and less involved in their comprehensive oral
healthcare decision-making.

“Most of us [refugees] are not registered with
the town’s refugee collaboration community,
where we could have participated and seek
help when we face difficulty in understanding
and accessing the dental services” (IDI-7).
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Abstract: Oral health is one of the most neglected aspects of refugee health. The study aimed to
systematically review evidence on prevalence of dental caries and dental care services provided
to refugees in Europe. Following PRISMA guidelines, we searched PubMed, Cochrane, WHOLIS,
Web of Science, Medline Ovid, and Google Scholar identifying studies on dental caries among
refugees in Europe after the 2015 refugee crisis. From 3160 records, fourteen studies were included
in the analysis. Eight studies on oral health showed caries prevalence of between 50% and 100%,
while it ranged from 3% to 65% in six general health studies. Caries prevalence was proportional
to age and inversely associated with education, whereas gender and country of origin showed no
significant association. Nowhere is oral health part of general health assessment on arrival and is
complaint based. Primary focus on resettlement, language, cultural, and economic barriers emerged
as explanatory models for limited access. Our study identified a high prevalence of caries and limited
access to dental health services as main challenges. Integrating oral health check-ups may contribute
in shifting towards preventive oral care. Further research is urgently needed to better understand the
dental needs of refugees in Europe.

Keywords: caries; decay; Decayed Missing and Filled index (DMF) and dental health; refugee;
asylum seeker

1. Introduction

Antonio Guterres, the Secretary-General of the United Nations, described the European situation
in 2015 as “primarily a refugee crisis, not only a migration phenomenon” [1]. In 2015, the largest
movement of people for 20 years was seen, with more than 3.5 million refugees in Europe [2].
The International Organization for Migration (IOM) defines a refugee as “a person who is outside
the country of his nationality and is unable to avail himself of the protection of that country” [3].
During refugees’ state of unrest, the most valuable assets become necessities such as clean water, food,
nutrition, shelter, sanitation, and protection, while medical assessment and healthcare are neglected [4].
Moreover, refugees are faced with language barriers, unfamiliar surroundings, new laws, rules and
regulations [3].

Refugees are always at a risk for innumerable issues regarding health [5]. Of all the conditions
faced, necessary or emergency health issues are addressed in European countries [6]. Major areas
of health focused upon include non-communicable and communicable diseases, maternal and child
health, occupational health and mental health [7]. Even though oral health is a key indicator of overall
health, well-being and quality of life [8], it is not part of this essential list [7]. Moreover, the exclusion
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of dental assessment within basic care makes refugees more vulnerable [4] and the lack of active
involvement of a dentist curtails the importance of oral health [9].

Oral and or dental diseases are correlated with non-communicable diseases (NCDs) [9]. They can
result in malnutrition due to alterations in diet, and phonation problems, especially in the older age
group [10]. There is also higher body dissatisfaction [11] and simple acts of smiling, communicating and
eating can be affected negatively [12]. Hence, oral health not only affects one’s general health, but also
has an impact on mental health. Dental caries is the leading oral health problem, with high prevalence,
affecting a large population in the majority of the countries, including Europe [12,13]. The basic
motive for seeking oral health is mainly pain based [12]. Ordinarily, oral health, and in particularly
caries, is one of the most neglected aspects of health irrespective of region, culture, education or the
socioeconomic status of an individual, and more so in low and middle-income countries. The overall
burden is decreasing due to public health measures, but prevalence still remains high [12].

Considering war-affected regions, attention to oral health can be even worse or non-existent.
Such populations suffer the most, not only with the general requirement for oral care, but also with
need based (i.e., pain based) oral care, and prioritizing oral health becomes increasingly difficult for
refugees as other priorities are pre-eminent [6]. In light of this situation, the prevalence of dental
caries is expected to be high among refugees in general and in Europe in particular. Lack of proper
education, information and awareness of oral health, lack of inclination to maintain good oral health,
overall neglect of oral health and financial limitations, coupled with geographical constraints, war or
devastating surroundings, migration, resettlement in foreign lands, language barriers and lack of
stability have resulted in an increase in dental caries (along with other oral problems) [14]. This lack of
provision is the main area of concern about, and hindrance to, obtaining health data and achieving
good health care.

The aim of this study was to find out the prevalence of dental caries among refugees in the
European region. The objectives were twofold: first, to synthesize the evidence of prevalence of dental
caries among refugees in the European region after the 2015 crisis by evaluating the Decayed Missing
and Filled index (DMF); and second, to evaluate the dental care services provided to the refugees in
Europe and their needs and shortcomings

2. Materials and Methods

This study followed the reporting guidelines of Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) [15]. We included all types of quantitative and qualitative
study. There was no restriction regarding the language, age, gender, country of origin, education,
or socioeconomic status of the participants. However, we included only studies focusing on caries
among refugees or asylum seekers after 2015 (the European Migrant Crisis), but not on oral conditions
of periodontium or oral mucosa. We also excluded studies with the word “migration”, “migrant”
or “immigrant” from the search. The word ‘Europe’ was a broad term; therefore, we dropped the
term ‘Europe’ during the database search and manually searched for European studies. We performed
the search in English using the key words Refugee or Asylum seeker in combination with Caries,
Decay, DMF or Dental Health through the following databases: PubMed, Cochrane, World Health
Organization Library Information System (WHOLIS), Web of Science, Medline Ovid and Google
Scholar. The search was finalized on 21st November 2020. The database searches as well as the
screening procedure were run independently by the first and the second author. Conflicts were resolved
upon agreement by focusing on the eligibility criteria and the aims set for this review. Removal of
duplicates was carried out at a later stage. Table 1 denotes the PICO criteria used for this study.
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Table 1. PICO and eligibility criteria for this systematic literature review.

Criteria Inclusion Exclusion

Population Refugee and Asylum seeker Migration, migrant, immigrant
Indicator European region Other regions

Comparison No specific comparators set No specific comparators set
Outcome Caries, Decay, DMF, Dental health Other oral conditions of periodontium or oral mucosa

The decayed, missed and filled index, known as the DMF index, is the measure of the prevalence
of caries; it identifies the number of teeth with dental caries including its effects on an individual [16].
The DMF index has been a simple, rapid, universally accepted and widely used tool for several decades
to determine coronal caries experience, since it requires a minimal inventory: natural light, plain mouth
mirror and a fine probe. The calculation of DMF is performed by obtaining the number of decayed,
missed and filled teeth or surfaces [17,18]. However, the DMF index does not distinguish the reason
for loss of tooth (MT) [16]. We extracted information regarding Decayed teeth (DT), Missing teeth
(MT), and Filled teeth (FT), and the average DMF index from the included studies to look mainly at the
experience of caries, where only the DT factor was focused on.

We evaluated risk of bias using the quality assessment tool of The U.S. National Institute of Health
(NIH) [19]. This provided separate assessment criteria for different types of studies under one domain.
We used two groups: Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies,
and Quality Assessment Tool for Case Series Studies.

3. Results

Our search yielded 3160 records, 1717 from the five databases and 1443 from Google scholar for
which we screened the first 200 hits per combination until no further relevant studies were found.
205 articles remained after title and abstract screening, from which twenty full texts were evaluated
against the eligibility criteria. Finally, fourteen studies were included in this systematic literature
review. A detailed description of the screening process can be seen in Figure 1.

From the final fourteen articles, only one was a qualitative study [20] while others were:
ten cross-sectional [6,21–29], one cohort study [30] and two case reports [2,13]. All except two
studies [13,28] had a comparison group. By the Quality Assessment Tool, only one was graded as
‘fair’ [30] while all other studies were ‘good’. The main host countries were Belgium, Finland, Germany,
Greece, Norway, Spain, Sweden and the UK, while refugees originated from a wide range of countries
with a majority coming from Afghanistan, Iraq and Syria. Less frequently, refugees came from Asia,
Africa, Europe and the Middle East as listed in Table 2.

Table 2. Characteristics of Included Studies by hierarchy of evidence.

Author Year Study Type Sample Size Age in Years Host Country Country of Origin

[30] Hermans et al. 2017 Dynamic
cohort 2291 18–38 Greece Afghanistan, Pakistan and Syria

[21] Solyman and
Schmidt-Westhausen 2018 Cross-sectional 386 18–60 Germany Iraq and Syria

[22] Kakalou et al. 2018 Cross-sectional:
Descriptive 6688 0–75+ Greece

Afghanistan, Iraq and Syria,
other regions: Africa, Asia and

the Middle East

[6] Høyvik et al. 2019 Cross-sectional:
Comparative 132 18–47 Norway Africa and The Middle East

[23] Goetz et al. 2018 Cross-sectional:
Pilot 102 16–64 Germany

Afghanistan, Armenia,
Chechnya, Eritrea, Iran, Iraq,

Somalia, Syria and Yemen

[24] Riatto et al. 2018 Cross-sectional 156 5–13 Spain Syria

[25] Pavlopoulou et al. 2017 Cross-sectional:
Prospective 300 0–14 Greece

Afghanistan, Bangladesh, DR
Congo, Eritrea, Iran, Kenya,
Lebanon, Pakistan, Somalia

and Sudan
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Table 2. Cont.

Author Year Study Type Sample Size Age in Years Host Country Country of Origin

[26] van Berlaer et al. 2016 Cross-sectional:
Descriptive 3907 0–75+ Belgium Afghanistan Iraq, Morocco,

Palestine and Syria

[20] Mattila et al. 2016 Cross-sectional:
Pilot 38 17–53 Finland

Afghanistan, Hungary, Iran,
Iraq, Morocco, Russia, Slovakia,
China, Somalia, South Sudan,

Sweden, Syria, Thailand,
Turkey and Vietnam

[27] Al-Ani et al. 2020 Cross-sectional 544 3–75+ Germany

Mainly from Afghanistan, Iraq
and Syria, Others nationalities:

African countries, Arabian
countries, Asia and

Eastern Europe

[29] Hjern and Kling 2019 Cross-sectional 639 6–15 Sweden Afghanistan and Syria

[28] Freiberg et al. 2020 Retrospective
observational 568 20–34 Germany Afghanistan, Iran, Somalia and

Syria

[13] Zaheer et al. 2017 Case report NS NS Greece Afghanistan, Kurdistan, Iraq
and Syria

[2] Williams et al. 2016 Case report NS NS
European

mainland and
the UK

Afghanistan, Albania, Eritrea,
Iran, Iraq and Syria

Note: NS—Not specified.

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses PRISMA flow chart
depicting the selection process [15].
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All studies addressed information on oral or health status, four studies [6,13,29,30] focused on the
healthcare needed, three studies [20,25,28] examined the treatment provided and two studies [13,30]
examined necessary improvements. The study populations in three studies [24,25,29] were children,
in five studies children and adults [22,26–28,30] and in four studies only adults [6,20,21,23]. All study
samples consisted of more men than women. Questionnaires on both medical and travel history along
with present living and medical conditions including clinical assessments were the primary sources of
data in all studies except one [20], which used self-reporting as a source.

Only eight studies [6,13,20,21,23,24,27,28] had oral health as the focus while others concentrated
on oral checkups along with general health assessments. The prevalence of caries was higher in
the oral health focused studies as shown in Table 3. Only one study [24] reported a low prevalence
of caries, which was explained by the fact that children from wealthier families had better access
to oral health services in the country of origin. From the above mentioned eight studies, only five
studies [6,21,23,24,27] used the DMF index as a part of their analysis, while others recorded oral
issues based on complaint. Four studies [6,21,23,27] out of the five reported a very high DMF severity.
These five studies also showed an expanded version of the Decayed Missing Filled Teeth (DMFT)
index with individual components reported, namely Decayed Teeth (DT), Missing Teeth (MT) and
Filled Teeth (FT). As seen in Tables 4–6, the DT is observed to be high for all the studies except one [23],
where the author suggests the high to moderate social status of the sample population to be the reason
for higher MT and FT as compared with DT. DMF is denoted as an index for permanent teeth, and dmf
for deciduous teeth.

Table 3. DMF and Caries prevalence.

Study Focus
Dentist

Involved
Instruments
Mentioned

DMF
Prevalence of

Caries %
Reliability

Tested
Guideline

[30] Hermans et al. GH NR NR NR 2.9 * NR SPHERE

[21] Solyman and
Schmidt-Westhausen OH Yes Yes Yes a 87.5 Yes WHO

[22] Kakalou et al. GH NR NR NR 4.6 NR ICD-10

[6] Høyvik et al. OH Yes Yes Yes a 89.4 Yes astdd

[23] Goetz et al. OH Yes Yes Yes a NR 1 Dentist ICDAS
(STROBE)

[24] Riatto et al. OH Yes Yes Yes b (50–75) Yes WHO

[25] Pavlopoulou et al. GH NR NR NR 24.7 NR NR

[26] van Berlaer et al. GH NR NR NR 8.1 NR ICD-10

[20] Mattila et al. OH Yes NR NR AS 57 NR NR

[27] Al-Ani et al. OH Yes Yes Yes c

Age groups:

Yes WHO

0–3 (49)
6–11 (14)
13–17 (28)
18–34 (10)
35–44 (16)
45–64 (21)

[29] Hjern and Kling GH NR Yes NR 48.1 NR NR

[28] Freiberg et al. OH Yes NR NR 98.7 NR (BEMA)

[13] Zaheer et al. OH Yes NR NR 100 NR NR

[2] Williams et al. GH NR NR NR 65 NR NR

Note: GH—General health; OH—Oral health; AS—Asylum seeker; NR—Not Reported; * For 30 Patients;
a All participants were adults; b All participants were children; c Participants were children and adults. For deciduous
(up to 6 years—permanent (up to 12 years) teeth respectively. SPHERE—Global movement started in 1997 to
improve quality of humanitarian assistance, Humanitarian Charter and Minimum Standards in Humanitarian
Response; WHO—World health organization; ICD-10—International Classification of Diseases, 10th revision;
astdd—Association of State and Territorial Dental Directors; ICDAS—International Caries Detection and Assessment
System; BEMA—standard of evaluation of dental services and forms within the statutory health insurance
in Germany.
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Table 4. Detailed DMF Index reported in the included (dental) studies: All participants were adults.

Study
Average/Mean

DMFT DT MT FT

[21] Solyman and Schmidt-Westhausen, 2018 6.4 4.0 1.5 0.9

[6] Høyvik et al., 2019

7.4 4.3 1.4 1.7

ME A ME A ME A ME A

10.7 5.7 5.2 3.9 1.6 1.3 3.9 0.5

[23] Goetz et al., 2018 6.9 2.9 3.9 3.8

Note: ME—Middle East; A—Africa.

Table 5. [24] Riatto et al., 2018.

DMF/Dmf for Different Age Groups: All Participants Were Children

DMF-dmf/Age 5–7 8–10 11–13 6 12 5–13

DMFT 0.1 0.7 1.8 0.1 1.6 0.8

DT 0.1 0.7 1.5 0.1 1.4 0.7

MT 0 0 0.1 0 0 0

MT 0 0 0.2 0 0.2 0.1

dft 3.2 2.2 0.9 3.2 0 2.2

Table 6. [27] Al-Ani et al., 2020.

Detailed DMF Index: Participants Were Children and Adult

Age group d m f dmf D M F DMF

3 2.54 0.05 0.03 2.62 - - - -

6–7 4.21 0.47 0.55 5.22 0.12 0 0.02 0.13

8–11 2.50 0.53 0.57 3.60 0.42 0.02 0.26 0.70

12 0.62 0.08 0.15 0.85 1.12 0.06 0.82 2

13–17 - - - - 1.93 0.23 0.72 2.87

18–34 - - - - 3.72 1.46 2.24 7.43

35–44 - - - - 3.13 3.22 4.21 10.55

45–64 - - - - 3.64 7.63 3.64 14.92

Six studies found an association between caries and socio-demographic variables [6,21,22,24,27,30].
Age was directly correlated while education was inversely proportional to caries prevalence [30].
Caries was inversely proportional in deciduous dentition age while directly proportional to permanent
dentition age [24]. All studies showed that men had a higher prevalence compared to women.
No country of origin specific effects were observed [22] but Høyvik et al. [6] suggest that the differences
in caries prevalence are related to the origin of the refugee population when comparing two sets of
refugees from the Middle East and Africa. None of the included studies had access to the pre-arrival
oral health status of the sample population.

All except four studies [13,20,22,24] showed the need for oral screening and all except five
studies [2,6,22,25,30] concluded the need for a preventive focus. Freiberg et al. [28] suggested that
regular check-ups have a potential to improve refugees’ health literacy and raise awareness of the
benefits of such preventive measures. The utilization of an existing Primary Health Center (PHC)
to incorporate oral health care need was suggested in six studies [20–22,25,26,30]. Furthermore,
seven studies [6,20–23,25,26] pointed to the economic burden on both the refugees and on the host
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country while dealing with easily preventable oral complications. General referral systems seemed
to be in place according to four studies [23,25,26,30] while two studies [13,20] directly provided
necessary interventions. Specifics about utility of referral systems were not discussed in any of these
studies. Six studies [6,21,24,27–29] emphasized the need for interventions. Moreover, Al-Ani et al. [27]
encouraged all European migrant receiving countries to strengthen their dental capacity, as refugees’
dental care needs are expected to further increase in the near future. Accessibility, cariogenic diet
and poor oral hygiene were seen to be the main causes for disease pattern in all the included studies.
The study of Hjern and Kling [29] argued that children are especially vulnerable, as they are affected by
the caries-promoting food culture of their families. Finally, five studies [2,20,21,23,27] raised the issue of
‘Health as a human right’. One [2] study stressed the importance of clinicians to carry out a dual role by
providing care and advocating for dental needs. Language and cultural barriers [2,6,13,20,21,25,27,28],
selection bias, mainly due to self-reporting or voluntary treatment-seeking behavior, among other
reasons [6,20–23,26], lack of diagnostic tools and resources [6,13,21,22,26], small sample size [20,23,24],
missed other oral health details [6,21–24,26], lack of representativeness [21,25,28] generalizability [22,25],
crude methods used and insufficient data quality [27] were some of the limitations reported in the
included studies.

Further Results

Our study found that refugees are at increased risk of developing oral diseases (mainly dental
caries) when compared to the local populations (See Table 3). Filled Teeth were more frequent among
the local populations and also among other migrants in comparison to refugees, whereas Decayed
Teeth were more common among refugees (See Table 3). This clearly shows that the local population
has better access to and utilization of available dental treatment. Missing Teeth were similarly
distributed among all three groups (See Table 3). The authors explained this by the fact that refugees
originated mainly from war-affected regions, where the priority for curative treatment is completely
absent [24]. Availability of health services seems to be scarce, along with other necessities such as clean
drinking water, a hygienic environment and other cleaning and sanitation products [23]. Moreover,
children tend to suffer more since they are not provided with the essential oral health services and
practices, which may have long-lasting negative effects [23,29]. Our findings show the need for
oral health assessment tools such as overhead light, mouth mirror, probe/explorer and intra oral
x-ray/orthopantomogram to aptly collect the data [6,13,21,22,26]. The studies emphasized the lack of
human and material resources [6,20,23,25]. A shift from curative to conservative to preventive care is
highly recommended [13,20,21,23,24,26–29].

Effects of oral health on refugees’ general health is an important aspect addressed by several
studies; e.g., Høyvik et al. [6] state that dental problems have a substantial effect on social, physical and
psychological well-being; missing teeth can be detrimental to self-confidence. Especially, reduced social
and psychological well-being can delay the acceptance and amalgamation process and, therefore, lead to
social isolation and mental issues resulting in increased overall health problems [23]. Other factors not
directly associated, but important, such as dental fear, anxiety or post-traumatic stress disorder (PTSD),
also need appropriate planning and time for treatment [2,6,13,20,26,30]. Additionally, the unavailability
of orientation from the host country [21] and of proper oral care is one aspect highlighted by all studies
except one [30].

Studies included in our analysis emphasize the health needs and oral health seeking behavior of
refugees. Findings suggest less motivation and orientation regarding oral health care and prevention
among refugees when compared to the local population [21]. Refugees’ priorities tend to be more
towards resettlement [6]. Additionally, studies suggest that refugees in the transition phase are
provided mainly with emergency care. Refugees tend to have similar access to dental services as the
local population only once their refugee status is accepted [2,20,21,25,26,28]. Language, cultural and
economic barriers, social isolation, the unfamiliarity of the health care system of the host country, laws,
regulations and restrictions can further limit access to needed dental care.
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4. Discussion

Prevalence of caries and dental treatment needs are high among refugees and the burden is
increasing with the ever-growing influx of this population. The complex process of integration entails
challenges, which also puts a burden on the host country. The unavailability of oral screening at
reception sites leads to missing detectable oral health problems, which should be treated as early
as possible to improve treatability. Consistent with our results, other studies from the USA [31–33],
Canada [34] and from Australia [35,36] show high prevalence of caries, poor oral hygiene and similar
unmet treatment needs among the refugee population. Moreover, a lack of information on pre-arrival
oral status makes comparison and assessment difficult.

We found that more data is available on the general health needs of refugees in Europe while
data on oral health is scarce. Additionally, the lack of oral assessments and inconsistencies within
insurance systems, such as lack of uniformity and harmonization in cost coverage which depends on
per capita spending on health care [37], add to the barriers in achieving good oral health. As a result of
these large fluctuations and the diversity of refugees, the challenges faced are not homogenous [6].
The journey, and later the waiting time to become an officially accepted refugee by the host country,
exacerbate preexisting conditions [21]. This not only increases suffering, but also incurs unnecessary
costs [6]. This, in turn, puts excessive pressure on the individual as well as the host country’s health
system [21]. Language, cultural barriers and the unfamiliarity of the health system further amplify
this. The European refugee crisis is a persistent issue gripping refugees and host countries alike and
brings in challenges on a daily basis. In spite of all the advancements and resources available at the
disposal of European countries with a good health care system in place, inclusion and integration of
refugees and asylum seekers still remains challenging [6,7,23].

Studies that primarily focused on refugee oral health examined oral hygiene practices, periodontal
health, DMF of teeth and knowledge and self-perception regarding oral health. A dentist and
necessary dental equipment were also available for the assessment, making it easier to detect problems.
However, equipment for screening, such as dental x-rays, was not available which might have led to an
underestimation of prevalence. Studies that focused on general health had no dentists in their study
teams and dental equipment was not mentioned. Hence, only complaints about oral/teeth problems or
pain were registered, which is likely to have led to an underestimated prevalence of oral problems.

Studies included in this review clearly show the substantial effect of oral health on general health
and especially on mental health and well-being. Some non-migration focused studies investigated the
link between oral and general health, e.g., Kitamoto et al. [38] and Patini [39] suggest an association
between oral microbiota and systemic diseases.

Dental fear and anxiety are other important aspects emphasized by the included studies. Especially,
children seem to be more vulnerable to pain associated with dental treatment. Some authors examine
this issue and emphasize the importance of local anesthesia (LA) in achieving pain-free treatment [40].
However, according to the authors, anxiety and stress associated with local anesthetic injection makes
pain-free treatment challenging [41,42].

Little emphasis has been given to oral health research among refugees in European countries
during the last 25 years [6]. Further research is needed; however, based on available data, targeted
interventions should be implemented [6]. Early detection of oral health conditions can be considered
as the most effective way to address the complex problem of oral health. Immediate oral assessment of
refugees at the point of entry or registration for consecutive dental screening [21] can prove vital [6].
Communication in the native language can also help avoid any misunderstanding and delays [21].

Consistent with our results, studies from other non-European regions suggest that targeted services
will help access major oral health care challenges even with limited resources [6]. Riatto et al. [24]
state that a structured assessment of the refugees’ situation with respect to the amount of dental care
received, economic capability, knowledge and awareness, and access to oral health care services will
be needed to plan and arrange necessary services for oral health care. Canada is the only country with
specific guidelines for oral services for refugees [43].
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Several limitations of this systematic review should be mentioned. No language restrictions
were set during the search but the search terms were in English. Due to its simplicity and popularity,
we focused on the DMF index as a quantitative measure of caries prevalence. We only concentrated on
the D factor of the DMF index. As MT can also be due to multiple reasons other than caries (such as
trauma, periodontal issues, etc.), there can be a risk of bias. However, our search and screening
procedure did not bring up other measures to quantify caries among refugees; only one study used
Index of Restoration (IR) [24]. Due to the lack of comparability, we decided not to perform a formal
meta-analysis. Due to unavailability of data, we could not compare pre and post-arrival oral health
conditions. Lastly, the element of human error and bias cannot be neglected, which may have caused
the loss of some information or a steering of the conclusions.

Despite these limitations, our study provides a comprehensive analysis of the available data on
dental caries and provided oral health care among the refugee population in the European region
after 2015. This systematic literature review adds to the existing literature on the specific needs and
associations required for further planning. Moreover, it brings dental and oral health into focus.
Concentrating on caries may help to discretely tackle a major condition, provide required treatment
and precisely fulfill unmet needs for better oral health.

5. Conclusions

Our systematic literature review shows a high burden of dental caries, with increasing severity
among refugees in Europe. Factors such as pre-existing poor oral health, limited access to treatment,
language and cultural barriers, and lack of orientation and unfamiliarity with the host country’s
health care system might be major reasons and lead to low oral health-seeking behavior. Additionally,
dietary behavior and changes owing to migration, low oral hygiene practices and lack of preventive
measures in the host countries lead to worse oral health over time. Further research focusing on refugees
in Europe is needed to better understand, plan and install preventive measures. Setting priorities now
with the available data is urgently needed to improve oral health among refugees in Europe.

Key Points

(1) High prevalence of caries and limited access to dental health services are the main challenges
refugees and asylum seekers face in Europe.

(2) Further research is urgently needed to better understand the dental health needs of refugees
in Europe.

(3) The necessity of oral health check-up irrespective of need will help make the shift from curative
to preventive oral health care.
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Abstract: Introduction: European populations are becoming older and more diverse. Little is known
about the health differences between the migrant and non-migrant elderly in Europe. The aim of
this paper was to analyse changes in the health patterns of middle- and older-aged migrant and
non-migrant populations in Europe from 2004 to 2017, with a specific focus on differences in age
and gender. We analysed changes in the health patterns of older migrants and non-migrants in
European countries from 2004 to 2017. Method: Based on data from the Survey of Health, Ageing and
Retirement in Europe (6 waves; 2004–2017; n = 233,117) we analysed three health indicators (physical
functioning, depressive symptoms, and self-rated health). Logistic regression models for complex
samples were calculated. Interaction terms (wave * migrant * gender * age) were used to analyse
gender and age differences and the change over time. Results: Middle- and older-aged migrants in
Europe showed significantly higher rates of depressive symptoms, lower self-rated health, and a
higher proportion of limitations on general activities compared to non-migrants. However, different
time trends were observed. An increasing health gap was identified in the physical functioning of
older males. Narrowing health gaps over time were observed in women. Discussion: An increasing
health gap in physical functioning in men is evidence of cumulative disadvantage. In women,
evidence points towards the hypothesis of aging-as-leveler. These different results highlight the need
for specific interventions focused on healthy ageing in elderly migrant men.

Keywords: depression; self-rated health; functional limitations; older age; migrant status; health
inequalities; trend analysis; Europe

1. Introduction

In the last decades, European countries have witnessed immigration flows, leading to
more diverse populations in Europe [1]. The share of migrant populations in European
countries is rising; over the last thirty years it rose from around 7% to about 12% in 2020,
with considerable variation between countries [2].

Early research detected the health advantages of first-generation immigrants [3],
who initially showed a better health status than non-migrants in host countries [4,5].
Health selection in the countries of origin, e.g., for labour immigration, and the process of
migration itself, which often requires good health, played an important role in this. But the
health of migrants deteriorates as they settle in host-countries [6], due to socioeconomic
disadvantages, increased risks in the workplace, or even experiences of discrimination,
among other factors. Migrant and non-migrant populations face different health risks in
European countries over the course of their lives [7–9].

Given the ongoing population ageing and increasing longevity in many European
countries [1,10], it is necessary to focus on health differences between middle- and older-
aged migrant and non-migrant populations, aged 50 years and older. Studies indicate
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poorer self-rated health, higher rates of depression, worse physical functioning, and lower
life expectancy in older migrant populations [11–14]. However, most of these studies do
not observe trends over time, nor do they consider variations regarding gender or age.
When looking at health patterns in migrant and non-migrant elderly, a steeper rate of
health decline was observed in older migrants [13].

When considering the health disparities between older migrant and non-migrant
populations and their development over time, different hypotheses have been discussed:
aging-as-leveler, persistent inequality, and cumulative disadvantage. The aging-as-leveler
hypothesis states that health differences between population groups decrease in late life,
when physical and mental limitations increase in all groups. The persistent inequality
hypothesis states that, regardless of age, inequalities remain stable. And the hypothesis
of cumulative disadvantage states that across the lifespan, socioeconomic disadvantages
cumulate and lead to an increase in health risks and health inequalities between migrant
and non-migrant elderly populations [15]. Evidence exists for the accumulation of disad-
vantage [13,16,17], for aging-as-leveler [18], and for persistent inequality [19], with most of
the research focusing on black, Hispanic and non-Hispanic white populations in the US.

Earlier research analysing trends over time in the health of migrant and non-migrant
elderly has often focused on the health of migrant and non-migrant populations in general,
without specifying age or gender [13,14]. As migration background is one among other
relevant factors associated with health, such as gender, age, or socioeconomic status [5,20],
these factors are taken into account in the present study. Earlier studies indicated gender
differences in health disparities according to migration [20–22].

Based on SHARE data, the health patterns of migrant and non-migrant middle- and
older-aged individuals in different European countries were investigated. Moreover, time
trends over 14 years were examined. Three health outcomes were assessed, as differences
between groups might vary depending on the indicator used and in order to provide a
more holistic and complex picture of health [15]: physical functioning, depression, and
self-rated health (SRH). Therefore, the aim of the present trend analysis was to analyse
health patterns in migrant and non-migrant middle- and older-aged individuals in Europe,
focusing on individuals aged 50 years and older over a time period of 14 years, with a
specific focus on gender and age differences.

2. Methods

2.1. Data

The analyses were based on data from SHARE, the Survey of Health, Ageing, and
Retirement in Europe [23–28]. The sample comprised 233,117 observations from 28 Euro-
pean countries and Israel across 6 out of 7 waves (2004, 2006, 2010, 2013, 2015, and 2017),
including Israel (Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Israel, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, and Switzerland). Data from the third wave were excluded, since this was a retro-
spective SHARELIFE survey. Based on the population registers, SHARE used probability
samples within the countries and included non-institutionalized adults aged 50 years or
older and, if available, their partners. Further exclusion criteria were being incarcerated,
moved abroad, unable to speak the language of questionnaire, deceased, hospitalized,
moved to an unknown address, or not residing at the sampled address [29,30].

2.2. Measures

The health patterns were assessed using three indicators that were dichotomised for
analytical reasons. Physical functioning was measured using the global activity limitation
index (GALI) [31]. The goal of this index is to assess perceptions in both general and more
specific populations regarding long-standing, health-related limitations in common daily
activities [31]. The GALI was measured by asking: “For the past 6 months at least, to what
extent have you been limited because of a health problem in activities people usually do?”.
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Possible answers were “severely limited”, “limited, but not severely” and “not limited”.
The first two limitations were combined for the binary variable with the categories 0 (“not
limited”) and 1 (“limited”).

As a measure of mental health, the EURO-D was used to assess depressive symp-
toms [32]. The EURO-D was developed to allow the cross-country measurement and
comparison of depressive symptoms. It includes 12 relevant symptoms of depression. The
score ranged from 0 (“not depressed”) to 12 (“very depressed”). A binary variable for
“depression” was categorised as 0 (“not depressed”) if the EURO-D score was lower than 4,
otherwise it was categorised as 1 (“case of depression”), as proposed by the authors of the
EURO-D scale [32].

The SRH was measured by asking, “Would you say your health is . . . ”, offering five
options as potential answers (“very good”, “good”, “fair”, “bad” and “very bad”). The
variable was dichotomised, with 0 indicating “good or very good health”, and 1 “less than
good health”.

Migrant background, age, and gender were used as the main predictors. The respon-
dents’ age and gender were recorded at each wave. The respondents were considered as
migrants if they were not born in the country of data collection. Wave is a continuous
variable, ranging from 1 to 7, reflecting the respective year of data collection, where “1”
relates to the year 2004, while “7” stands for 2014.

The household size and educational level of the respondents were used as further
covariates. Educational levels were based on the International Standard Classification
of Education [33] and recoded into three levels: “low (lower/upper secondary)”, “mid
(post-secondary)” and “high (tertiary)”.

2.3. Analyses

For each of the three dichotomised health indicators, a logistic regression model for
complex samples was calculated, using quasi-binomial links to properly account for survey-
weighting, disproportional sampling, and selective mortality. The country variable was
used to define the strata in the survey design; hence, the regression models accounted for
the fact that the respondents were clustered within different countries. Robust Horvitz–
Thompson standard errors were reported [34]. Models without interaction terms were
calculated first, to investigate the overall associations between the dependent variables
and the predictors of interest, migration, gender and age. The interactions between wave,
migration, gender, and age were analysed to explore changes over time and to stratify the
results by the aforementioned variables (migration, gender, and age). Age was standardized
(z-score). Predictors that vary over time, particularly age, usually exert an effect within
subjects (e.g., the individual outcome level changes when a person gets older) and between
subjects (e.g., outcome levels differ between younger and older people). This results in
biased regression coefficients, because both the within- and between-effect are captured in
one coefficient. This is called “heterogeneity bias” [35]. To avoid this bias, age was separated
into its within- and between-component. Since differences between age groups were the
main focus of interest, the between-effect of age was used in the interactions. Educational
status, household size, and the within-effect of age were included as further covariates.
The associations between the interaction of the focal predictors and the three indicator
variables are presented as predicted probabilities. The trends for each combination of
the focal predictors’ categories (migrant yes/no, female/male gender, and middle/older-
aged persons) are shown, resulting in figures with four panels per health indicator. Since
age was a continuous variable, the values at one standard deviation below and above
the average age in the sample were chosen as representative values through which to
distinguish between younger and older respondents, following the suggestions from Aiken
and West [36]. Thus, the figures represent model predictions as if an individual was at
the age of 60 or 80, respectively. To answer the question of whether the change over
time for both migrants and non-migrants and whether the comparison between these
trends was statistically significant, contrast analyses and pairwise comparisons for the
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predicted probabilities were conducted to test for the differences between the stratified
groups. The related p-values are shown in the figures. All the analyses were performed
using the R statistical package (R Core Team, Vienna, Austria) [37], including the packages
“survey” [38], “ggeffects” [39] and “emmeans” [40].

3. Results

Our analyses were based on data from 233,117 cases (55% female, 45% male, see
Table 1). Overall, 10.4% were classified as migrants (10,923 men, 13,351 women). In
the sample, 39.3% of the respondents were 70 years or older. The mean age of the non-
migrants was 67.0 years and in migrants it was 66.6 years. The following significant
differences between migrant and non-migrant populations were observed: the non-migrant
populations were older (higher share of people aged 70 years and older) and had a higher
share of lower education (45% upper secondary level or lower). Migrants across all waves
under study reported a significantly higher share of GALI and a significantly higher share
of poor SRH.

3.1. Associations between Health Indicators, Age, Gender and Migrant Status

In model 1 (Table 2), the regression models showed a 24% increased risk of reporting
limited GALI for migrant populations, after controlling for wave, age (between and within
subjects), gender, educational status, and household size. The age between and gender were
not significantly associated with limited GALI. Similar results were found for depression
(model 2). The migrant populations demonstrated a 19% increased risk for depressive
symptoms compared to non-migrants. Model 3 demonstrates that migrants had a 28%
higher chance of reporting poor SRH.

3.2. Subgroup Analyses and Time Trends

To analyse the interactions between the three focal variables (migrant background,
age, and gender) with regard to three health indicators (limited GALI, depression, and
poorer SRH), three logistic regressions were conducted, including several interaction terms
(see Supplementary Table S1).

3.2.1. Global Activity Limitation Index

Figure 1 presents the predicted probabilities of respondents who were limited in
daily activities for migrant background, age, and gender over time in four line graphs
(Figure 1a–d). The left-handed graphs show middle-aged males (a) and older-aged males (b).
The right-handed graphs show middle-aged females (c) and older-aged females (d). When
looking at the predicted probability models for GALI across the six waves, it can be ob-
served that significantly more middle-aged migrant men reported limitations in global
activities than non-migrant men, but that these differences decreased over time (Figure 1a).
In terms of older males (on average 80 years of age), the trends in GALI over time con-
trasted significantly, as a higher proportion of migrant men reporting limitations in global
activities over time was observed (Figure 1b). A significant increase in the predicted proba-
bility of GALI over time was found in the non-migrant men. In females, different trends
regarding GALI over time were found. The gap between migrant and non-migrant elderly
women narrowed both in the middle- and in the older-age groups (Figure 1c,d). In both
age groups, GALI in non-migrant women significantly increased over time, leading to a
reduction in the health gap in GALI observed in the early waves of SHARE. Generally, no
significant trends were found for pairwise comparisons of trends in patterns of GALI over
time between the migrant and non-migrant populations.
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Table 2. Logistic regression models with survey design for GALI (model 1), depression (model 2) and self-rated health
(model 3) (SHARE, waves 1, 2, 4–7, n= 233,117); odds ratios, 95% confidence intervals (CI) and significances (p).

Parameter

Limited Global Activity
Limitation Index (GALI)

(Model 1)
Depression (Model 2)

Poorer Self-Rated Health
(Model 3)

Odds
Ratio

95% CI p Odds
Ratio

95% CI p Odds
Ratio

95% CI p

(Intercept) 0.95 (0.89, 1.01) 0.088 0.53 (0.50, 0.57) <0.001 4.85 (4.51, 5.21) <0.001
Wave 1.03 (1.02, 1.03) <0.001 1.03 (1.02, 1.04) <0.001 1.02 (1.01, 1.03) <0.001

Migrant (ref. non-migrant) 1.24 (1.15, 1.34) <0.001 1.19 (1.09, 1.29) <0.001 1.28 (1.17, 1.40) <0.001
Age (between subjects) 0.98 (0.95, 1.01) 0.184 1.03 (1.00, 1.07) 0.086 0.98 (0.95, 1.02) 0.359

Female Gender (ref. male) 1.01 (0.98, 1.05) 0.367 1.00 (0.97, 1.04) 0.863 1.02 (0.98, 1.06) 0.256
Education (ref. lower/upper secondary)

post-secondary 0.73 (0.70, 0.77) <0.001 0.57 (0.54, 0.60) <0.001 0.60 (0.57, 0.64) <0.001
tertiary 0.52 (0.49, 0.55) <0.001 0.40 (0.38, 0.43) <0.001 0.33 (0.31, 0.35) <0.001

Household Size 1.00 (0.99, 1.02) 0.656 0.98 (0.96, 1.00) 0.055 1.00 (0.98, 1.02) 0.893
Age (within subject) 1.02 (1.00, 1.04) 0.020 0.99 (0.97, 1.02) 0.539 1.02 (1.00, 1.04) 0.080

Figure 1. Predicted probabilities of Global Activity Limitation Index (% limited in daily activities) for migrant background,
age, and gender (across six waves of SHARE); p-values relate to change over time for migrant and non-migrant elderly.

3.2.2. Depression

Figure 2 presents the predicted probabilities of the respondents who suffered from
depression on migrant background, age, and gender (Figure 2a–d).

In depression, a significant increase over time was found in non-migrant middle-
aged men (Figure 2a). For migrant men, a stagnation over time among the middle-aged
and a decrease among the older-aged was identified, although the latter did not show
a significant level (Figure 2b). A significant increase in depression over time was also
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found in middle-aged non-migrant women, but not for migrant women in the same age
group (Figure 2c). For middle-aged men and women alike, the gap between migrant
and non-migrant populations in depression found in the early waves disappeared over
time. In older-aged individuals, the likelihood of depressive symptoms increased over
time, particularly in non-migrant men (Figure 2b,d). No significant trends for pairwise
comparisons of patterns in depression over time between migrant and non-migrant elderly
were identified.

Figure 2. Predicted probabilities of EURO-D (% depressed = four or more symptoms of depression) for migrant background,
age and gender (across six waves of SHARE); p-values relate to change over time for migrant and non-migrant elderly.

3.2.3. Self-Rated Health

Figure 3 presents the predicted probabilities of respondents who reported poorer SRH
for the migrant and non-migrant elderly, distinguished by age and gender (Figure 3a–d).

In men, the gap in SRH between migrant and non-migrant populations increased over
time (Figure 3a,b). This trend was particularly pronounced among middle-aged males,
reaching significant differences in wave 4 and 5 (2010 and 2013, Figure 3a). A slightly signif-
icant increase in probability of reporting poor SRH over time was found among older-aged
non-migrant men only. In women, a contrary time trend was observed (Figure 3c,d). In
middle-aged females, a significant gap in wave 1 (2004), with higher risks of reporting bad
SRH in migrant populations, diminished over time (Figure 3c). No significant differences
and very similar amounts of poorer SRH were found in wave 7 (2017). An increase in time
of poorer SRH in non-migrant middle-aged women and a decrease in migrant middle-aged
women was found (Figure 3c). For older-aged women, the gap was narrowing as time
trends of poor SRH were increasing in non-migrant populations (Figure 3d). This increase
was more pronounced than in migrant older-aged women, leading to a decrease of the
initial gap in SRH. No significant trends for pairwise comparisons in patterns of SRH over
time between migrant and non-migrant elderly were identified.
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Figure 3. Predicted probabilities of self-rated health (% less than good health) for migrant background, age, and gender
(across 6 waves of SHARE; model 3.2); p-values relate to change over time for migrant and non-migrant elderly.

4. Discussion

4.1. Summary

Based on the trend analysis of the data from SHARE for 2004 to 2017, this study shows dif-
ferent health patterns between middle and older-aged migrant and non-migrant-populations.
A significant health gap for migrant populations exists, with higher risks for reporting worse
health outcomes in all three indicators (physical functioning, depressive symptoms, and SRH)
for migrant populations. Over time, these gaps develop differently, especially when age and
gender are taken into account. In women, the health gap between migrant and non-migrant
elderly narrowed significantly across all three health indicators. Moreover, interestingly,
there are indications for a reverse health gap, with higher risks of reporting depression in
non-migrant elderly women. In men, there is evidence for widening health gaps, such as
the SRH in middle-aged men and physical limitations in older-aged men. In depression,
differences between migrant and non-migrant men in the all ages under study diminished
over the years. The results presented need to be interpreted with caution, as the differences in
time trends between migrant and non-migrant populations did not reach significant levels.

While previous studies found some evidence for deteriorating health trends over time,
especially in migrant populations [13,41], the analysis revealed a more complex picture
of health patterns and trends over time in the health of migrant and non-migrant elderly
in Europe by considering age and gender differences (see also [5]). The results show that
health differences between the migrant and non-migrant elderly change over time. There
is no clear trend of deteriorating health among migrants in Europe [13]. Evidence indicates
a widening of health disparities among men, while among women there is evidence
indicating a reduction in these disparities.

With regard to theoretical considerations of the development of health disparities over
time [15], some results point towards the hypothesis of accumulation. This is especially true
for men with regard to physical limitations in older age groups and for SRH. When looking at
the health trends in women, there is evidence for the hypothesis of aging-as-leveler, since the
health gap between migrant and non-migrant elderly women decreased over time, especially in
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GALI and SRH. As other scholars have pointed out, downplaying differences among elderly
migrant populations such as age or gender will likely lead to false assumptions regarding the
development of health patterns [5,41]. The findings presented here underline these conclusions.

How can these age and gender differences in health patterns be explained? In terms
of increasing health gaps in GALI in elderly men, physically demanding jobs and higher
risks in the workplace experienced during the lifespan might play an important role [4,42,43],
especially for the older cohort of elderly migrant men. Elderly migrant women might be less
likely to suffer from physical risks in the workplace. Health gaps in SRH and depression
suggest psychosocial explanations, such as social isolation and the experience of discrimina-
tion [8,43], and some research suggests that psychological distress in migrant populations
might increase with age [44]. In order to explain differences in health patterns between
men and women, other scholars have pointed towards the role of welfare states and other
contextual factors [45,46], such as health systems, health coverage or health equity concerns
in national strategies, which are likely to affect health services and access to health care for
certain (marginalised) groups (e.g., due to language barriers) as well as living and working
conditions of women with corresponding consequences for health in later life stages.

We find evidence for higher health risks among migrant elderly despite their higher
educational status. How can this be explained? Educational status might not reflect the
true socioeconomic status of migrant elderly, as the process of migration often occurs after
the end of educational training. In the process of migration, recognition of educational
attainment is difficult, resulting in a greater likelihood of lower-qualified occupations and,
consequently, lower income [47]. It has also been shown that within Europe, tertiary level
graduates are more likely to migrate, which is in line with the finding of higher educational
attainment within the migrant populations studied here [48].

4.2. Limitations

Some methodological limitations need to be taken into account when interpreting
the results. Firstly, SHARE excludes institutionalized women and men [49]. The survey is
representative for community-dwelling people 50 years and older with regard to the par-
ticipating European countries [49]. Since institutionalized individuals show worse health
patterns, this could have led to more positive health trends in the analyses. Furthermore,
panel attrition of potentially older and more handicapped people can contribute to sample
selection, limiting the representativeness of the data and the generalisability of results [29].

Moreover, SHARE includes only those participants that were able to speak the official
language of the respective country [49]. Consequently, migrants with weaker language
skills are underrepresented in the sample [13]. This effect might partially explain the higher
educational status within the migrant populations under study. This could also be also true for
specific migrant populations, e.g., undocumented migrants in precarious living conditions and
asylum seekers, among others. Conceivably, this limitation would make an underestimation
of health differences more likely. Additionally, the SHARE data did not provide detailed
information on the migrant background, such as length of stay, migration history, or the
nationality of the migrants’ parents. When looking at migrant subpopulations, the design
of the data is improvable [13]. Consequently, the variable of migrant background represents
no more than a proxy for the diversity of migrant experiences [4]. In particular, since the
proportion of migrants is comparably low in the overall sample, a further differentiation of
migrant populations (such as country of origin, length of stay, or type of immigration) would
lead to small subsamples and would not be feasible for the present analysis.

The analyses are to some extent crude as a limited set of control variables, namely age,
gender, household size, and education were included, in order to reduce complexity and
enhance the interpretation of the results. Other potential explanatory variables were not
included as the focus of the present analysis is to analyse changes over time rather than to
explain the complex associations between the variables.

Our three health indicators are characterized by self-reporting. GALI and EURO-D are
validated and widely used instruments [50]. On the one hand, SRH is based on a general
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single item and caution is recommended when drawing conclusions from studies using
SRH as health indicator [51]. On the other hand, SRH represents a proper summary of
health status [52] and it has been shown to be a valid measure of health status, especially
among older adults, regardless of varying cultures and social conditions [53–55]. The three
health indicators were dichotomised for reasons of comparability and clearness. As a
consequence, the analyses are crude to some extent.

Lastly, all the analyses are based on the pooled data of 28 European countries and
Israel. This procedure involves the risk of missing country-specific trends caused by
different health systems [56], migration patterns [57], and welfare regimes [58]. In this
regard, country-specific health patterns in migrant and non-migrant populations were
analyzed but did not reveal any clear country-specific patterns (details not shown here).

5. Conclusions

The results of the present analyses highlight the need for interventions focused on
healthy ageing for the migrant elderly, with a specific focus on middle- and older-aged
migrant men. Especially in SRH and GALI, widening health gaps between non-migrant
and migrant elderly men were observed. Migration should be included in healthy ageing
policies in Europe [20,58]. Policies for migrant integration can help to reduce health dis-
parities [59]; explicit migrant health policies are needed in all European countries in order
to adapt health systems to the specific risks and needs of migrant populations [4]. These
policies and interventions should be targeted regarding age and gender of migrants. As
the results show, treating migrants as a homogenous group underestimates the differences
in health and health patterns over time. Further migrant and health specific panel data
are needed. Further differentiation of migrant populations in future studies is needed, for
example by oversampling migrant populations, as they could take countries or regions
of origin and length of stay in host countries as further potential explanations of health
differences into account [4,41]. This also implies greater efforts to include migrant popula-
tions, especially those who are potentially harder to reach, in future research and to reduce
existing barriers, such as language restrictions.
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Abstract: While migration plays a key role in shaping the health of Mexican migrants in the US
and those in Mexico, contemporary Mexican migration trends may challenge the health selection
and return migration hypotheses, two prevailing assumptions of how migration shapes health.
Using data from the Mexican Family Life Survey (2002; 2005), we tested these two hypotheses by
comparing the cardiometabolic health profiles of (1) Mexico–US future migrants and nonmigrants
and (2) Mexico–US return migrants and nonmigrants. First, we found limited evidence for health
selection: the cardiometabolic health of Mexico–US future migrants was not measurably better than
the health of their compatriots who did not migrate, although migrants differed demographically
from nonmigrants. However, return migrants had higher levels of adiposity compared to those who
stayed in Mexico throughout their lives; time spent in the US was also associated with obesity and
elevated waist circumference. Differences in physical activity and smoking behavior did not mediate
these associations. Our findings suggest positive health selection might not drive the favorable health
profiles among recent cohorts of Mexican immigrants in the US. However, the adverse health of
return migrants with respect to that of nonmigrants underscores the importance of considering the
lived experience of Mexican migrants in the US as an important determinant of their health.

Keywords: Mexican; Hispanic/Latino paradox; stress; migration

1. Introduction

Among people of Mexican descent in the United States (US), nativity and generational
status are consistently associated with adiposity, diabetes, and cardiometabolic health.
In general, recent Mexican immigrants present with lower levels of cardiometabolic risk
factors and adverse outcomes in comparison to their US-born Mexican American coun-
terparts and, in some cases, non-Latino US-born Whites [1]. For immigrants, more time
in the US is also associated with increasingly deleterious health outcomes [2,3], namely,
obesity, elevated blood pressure, and type-2 diabetes. Advantageous cardiometabolic
health among recent Mexican immigrants is one example of what has been coined the
Latino/Hispanic or immigrant health paradox, where despite their considerable social and
economic vulnerabilities, immigrants have lower rates of mortality, adverse birth outcomes,
and cardiovascular mortality risk than US-born Mexican Americans [4–6].

In this research literature, health selection, return migration, and acculturation hy-
potheses are proposed to explain the disparate health outcomes between Mexican immi-
grants and US-born Mexicans and between recent and long-stay Mexican immigrants.
Health selection arguments suggest that Mexican migration is positively selected on the ba-
sis of health and other sociodemographic characteristics associated with health, leading the
healthiest individuals to engage in migration [7]. In addition, the return migration/salmon
bias hypothesis proposes that immigrants who become unhealthy in the US might return to
their country of origin for care, leaving the healthiest immigrants in the US [8]. Therefore,
research that compares the health of immigrants and that of US-born may be mis-specified
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because it fails to account for these in-migration and out-migration selection processes and
compares an artificially healthy cohort of immigrants to the US-born population with a
more diverse health profile [9].

Moreover, researchers have proposed that acculturation towards the US unhealthy
behaviors and social practices might also drive the health disadvantages of US-born and
long-stay migrants. Some argue, for example, that health behaviors that are associated
with cardiovascular disease may be better in sending countries compared to the US, with
more individuals engaging in behaviors that promote health, such as physical activity and
healthy dietary practices [10]. Therefore, immigrants may arrive in the US and still engage
in cardiometabolic-related behaviors that promote health, such as physical activity and
healthy dietary practices [11]. In the US, recent immigrants may also retain positive social
networks that promote their health [11]. With more time in the US, however, acculturation
arguments suggest that immigrants shift to US norms, which worsens the health behaviors,
social, and cultural practices that were protective of immigrants’ health [12].

The evidence supporting these hypotheses is mixed, calling into question these po-
tential drivers of immigrant health. For example, whether health selection plays a large
role in the calculus of migration as opposed to other drivers such as economic instability
and violence is subject to debate [13]. In addition, new evidence demonstrates that the
health behaviors of recent immigrants may not, in fact, be better than those of US-born
or long-stay migrants [14]. Similarly, the role of return migration due to health may be
overestimated, since return migration to Mexico is often due to both involuntary and vol-
untary factors including family reunification, employment prospects, and deportation [15].
Instead, drawing on scholarship in migration, racialization, and health, a new stream of
research argues that the deleterious health of migrants may be linked to chronic exposure to
social, political, and environmental stressors over time and across generations [16]. These
more contemporary arguments have offered an alternative explanation for the declines in
immigrants’ health with longer residence in the US, yet traditional health selection and
acculturation explanations are replete in the literature.

New methodological approaches also offer innovative ways to evaluate the hypotheses
of the immigrant health advantage. Most recently, research has shifted from cross-sectional
data in the US to the use of binational data from both sending and receiving countries [17–22].
This approach has enabled comparisons between behaviors and outcomes of migrants and
their compatriots who do not migrate, an arguably more appropriate comparison group to
assess the possibility of health selection and health-driven return migration.

Our analysis contributes to these debates by using data from the Mexican Family and
Life Survey (MxFLS) to explore health selection and return migration among Mexican
migrants to the US, with a focus on adiposity, blood pressure, cardiovascular disease, and
diabetes. The MxFLS is a recent nationally representative study that measures health and
migration in the Mexican population considering future and return migration. As such,
our analysis lends new evidence about contemporary migration and health. In addition,
we advance the literature findings by using health data that were collected by trained staff,
rather than relying only on self-rated health measures, as most surveys do.

First, within the population of Mexico, we compared cardiometabolic health between
Mexico–US future migrants (n = 322) and nonmigrants (n = 14,441). We hypothesized
that Mexicans who migrated to the US between the waves of the MxFLS would have
similar cardiometabolic health profiles as Mexicans who did not migrate, adjusting for
demographic characteristics. Next, we compared the cardiometabolic health profiles of
Mexico–US return migrants (n = 276) and those in Mexico who never out-migrated (stayers,
n = 14,441). We hypothesized that return migrants would have worse cardiometabolic
health than stayers. Furthermore, we explored associations between health and time spent
in the US, age at migration, and documentation status to test whether these dimensions of
migration to the US were associated with poorer health. Finally, we tested whether health
behaviors related to physical activity or smoking mediated the relationship between return
migration and health.
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2. Methods

Data

We use two waves of data from the Mexican Family Life Survey (MxFLS), a nationally
representative and longitudinal survey of households in Mexico [23]. The baseline survey
in 2002 collected sociodemographic and anthropometric data on 8440 households and
19,809 adults across 150 communities in Mexico. Private dwellings formed the primary
sampling units of this survey, and the sample was designed to be nationally, urban-rurally,
and regionally representative of the Mexican population [24]. Sampling units with similar
geographic and socio-economic characteristics were grouped into a single stratum, and
households were selected among the strata. All adults and children in the sampled house-
holds were eligible for inclusion in the MxFLS. The second wave of data was obtained
in 2005–2006 by successfully recontacting over 90% of the original household sample,
including those who migrated within Mexico or emigrated to the US. We leverage the
unique migration and migration history measures in the data to create indicators of future
migration to the US and return migration from the US (elaborated below). We limited
our sample to adult respondents with measures of their migration history, health, and
sociodemographic variables of interest (n = 14,763).

3. Measures

3.1. Migration Indicators

The MxFLS includes a variety of questions about local and international migration,
which we leveraged for our analysis. The MxFLS tracked individuals across wave 1 in 2002
and wave 1 in 2005, identifying individuals who lived in Mexico in wave I but moved to the
US in wave 2. For the first research question testing health selection, we use this variable to
classify future migrants, respondents who migrated to the US between waves 1 in 2002 and
wave 2 in 2005, and nonmigrants, respondents who remained in Mexico during both waves
of the study. In total, we identified 322 future migrants and 14,441 nonmigrants.

For the second research question that tested the association between return migration
from the US and health, we leveraged a series of variables that asked the participants to
detail all the places they had moved to both within and outside Mexico since the age of
12. Using this variable, we identified return migrants, respondents who migrated to the
US and returned to Mexico, and stayers, respondents who never migrated to the US. We
classified respondents as return migrants if they reported living in the US for a period of
12 months or longer (n = 276). Stayers included respondents who reported that they had
never lived in the US (n = 14,487). In addition, for the return migrant group, we computed
the total number of years spent in the US and age at migration. Finally, we created a
variable for documentation status during migration to the US, classifying individuals as
undocumented or documented at migration. For those with multiple migration trips to
the US, information from the last migration trip was used for the age at migration and
documentation status variable.

3.2. Cardiometabolic Health Indicators and Health Behaviors

A trained survey staff collected anthropometric health data of the respondents at
baseline. Using these data, we computed measures for waist circumference and mean
arterial blood pressure (MAP) (SBP + 3 *DBP/3). For sensitivity analysis, we also created
measures of body mass index (BMI) (weight (kg)/height(m)2) and hypertension. We
created dichotomous indicators of elevated levels for each of these measures (elevated
waist circumference, obesity, elevated MAP, and elevated blood pressure) using appropriate
clinical cutoffs [25,26]. In addition, we created dichotomous measures of diabetes status and
cardiometabolic disease (history of heart disease, heart attack, cholesterol/arteriosclerosis,
or stroke) based on self-reported data.

Health behaviors included physical activity and smoking status. Using information
on the frequency and duration of physical activity, we created a dichotomous indicator of
whether the respondents met the criteria for the recommended amount of physical activity
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(>150 min/week). The respondents were also classified as current, former, or nonsmokers
based on a series of questions about their smoking history.

3.3. Controls

We controlled for several demographic variables in our models that are associated with
the selected health outcomes, including age, gender, marital status, current employment
status, highest level of education completed, health insurance status, and household assets.
Finally, we included controls for urban/rural residence, since previous research suggests
that residents of urban/rural regions have distinct migration patterns.

4. Analysis

The analysis was completed using Stata 15. The datasets generated during the current
study are available from the corresponding author on reasonable request. Determination
of exempt status was obtained from the University of Michigan and University of Chicago
BSD/UCMC Institutional Review Boards. Descriptive statistics were generated to assess
the quality of the data and the proportion of missing cases. Cases that were missing
data on variables of interest were dropped from the analysis. The final analytical sample
included 14,763 respondents. Pearson’s chi-square tests and t-tests were used to compare
demographic and health characteristics between future migrants and non-migrants as well
as between return migrants and stayers at Wave 1.

Next, mixed-effects models were used to examine the association between health at
baseline and future migration and between return migration and health. Mixed-effects
models were used because data in the MxFLS are clustered on two levels: respondents
were nested within families/households, and families/households were grouped within
communities. Mixed-effects models allow us to make appropriate statistical inferences
while accounting for the multilevel nature of the data. Odds ratios (OR) and 95% CI are
reported for dependent variables that were modeled using mixed-effects logistic regression,
while beta coefficients are reported for dependent variables that were modeled using
mixed-effects linear regression.

First, we tested whether health at wave 1 was associated with Mexico–US migration
at wave 2. In these models, Mexico–US migration was the outcome variable, while health
variables at baseline were modeled as covariate variables. That is, we tested whether each
of the health indicators significantly predicted whether a respondent was a future migrant
or a nonmigrant. To account for potential collinearity among the health variables, each
health variable was entered by itself in separate models.

Second, we tested whether return migration from the US was associated with each of
the health variables at wave 1. In these models, each health indicator at wave 1 was the
outcome variable, and US–Mexico return migration was modeled as a covariate. We then
ran a similar series of models with time in the US as a continuous independent variable;
non-migrants were assigned a value of 0, while return migrants were assigned a value
corresponding to the year(s) they spent in the US. We also modeled time in the US as a
categorical variable based on quintile cutpoints to gauge which level of time in the US was
most consequential for health. We also tested if associations between return migration or
time in the US and health were mediated by smoking and physical activity behaviors by
entering these variables in the model and comparing point estimates and p-values. Finally,
we ran a subset of models among return migrants to test the association between age at
migration, documentation status at migration, and health.

5. Results

5.1. Descriptive Statistics

Table 1, column 1 presents descriptive statistics for the overall sample (n = 14,763).
There was a larger proportion of women (55%) than of men, and the mean age was 40 years
(sd = 16.6). The majority of the respondents were married (67%). In addition, over 60% of
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the sample had achieved at least a primary school education in Mexico, and half of the
respondents (58%) reported that they had worked in the past month.

Table 1. Descriptive Statistics and Bivariate Analysis of Future Migrants vs. Non-migrants and Return Migrants vs. Stayers,
MxFLS, Wave 1, n = 14,763.

Variable

Total Sample
(n = 14,763)

Future
Migrants
(n = 322)

Non-Migrants
(n = 14,441)

Return
Migrants
(n = 276)

Stayers
(n = 14,487)

Mean (sd)/% Mean (sd)/% Mean (sd)/%

Age 40(16.6) 29(11.5) † 41(16.6) 39(14.5) 40(16.7)
Female 55 47 † 56 29 † 56
Married 67 51 † 68 75 † 68

Primary School Education 63 76 † 63 67 * 63
Currently Working 57 60 57 68 † 57
Health Insurance 45 21 † 46 36 † 46

Household Assets (ref = owns house) 85 86 84 84 85
Urban Region 57 42 † 58 58 57

Return Migrant 2 9 † 2 – –
Future Migrant 2 – – – –

Time in the US (years) – – – 4.2 (5.4) –
Age at Migration – – – 24 (8.5) –

Undocumented at Migration – – 75 –

Obese 26 17 † 26 29 26
Elevated Waist-Circumference 26 12 † 27 25 26

High Blood Pressure 37 27 † 37 37 36
Elevated Mean Arterial Press. 38 34 38 42 38

Self-Reported Diabetes 6 2 † 6 4 6
Self-Reported CVD 3 3 3 3 3

Current Smoker 14 14 14 18 † 14
Recommended Level of Physical Activity 14 18 † 14 18 † 14

Chi-square tests used to compare categorial variables; t-tests used to compare continuous variables; † Indicates significance at p < 0.05 level,
* indicates p < 0.10.

In terms of health, nearly a quarter of the respondents had an elevated waist circum-
ference, and 26% of the sample was classified as obese, which is consistent with national
estimates [27]. Based on blood pressure measures, 38% had an elevated mean arterial
pressure, and 37% were classified as having high blood pressure. The prevalence of self-
reported diabetes and cardiometabolic disease was 6% and 3%, respectively. Finally, 14%
of the respondents were current smokers, and 14% performed at least 150 min of physical
activity per week.

5.2. Migrant Groups Bivariate Analysis

Next, we compared the sociodemographic and health characteristics of future migrants
vs. those of non-migrants (Table 1, Column 2 and 3) and of return migrants vs. those
of stayers (Table 1, column 3 and 4). Mexico–US future migrants were respondents who
lived in Mexico during Wave 1 of the study in 2002, then lived in the US during Wave 2 in
2005–2006; non-migrants were respondents who remained in Mexico across both waves of
the study. The sample comprised a total of 322 Mexico–US future migrants and 14,441 non-
migrants. As compared to non-migrants, future migrants were younger and more likely to
be men, unmarried, and uninsured. Future migrants had higher rates of primary school
completion and were more likely to reside in rural regions of Mexico. In addition, future
migrants had lower levels of elevated waist circumference, obesity, high blood pressure,
and self-reported diabetes and were more likely to engage in at least 150 min of physical
activity per week.
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Finally, 276 individuals in the sample were Mexico–US return migrants—individuals
who had previously migrated to the US for a period of at least 12 months but had returned
to Mexico—whereas 14,487 were stayers, i.e., individuals who had only lived in Mexico.
On average, return migrants reported living in the US for 4 years and migrating at the age
of 24 years; 75% reported that they were undocumented when they migrated. Compared
to stayers, return migrants included a larger proportion of men and were more likely to
be married, currently working, uninsured, current smokers, and meet exercise recommen-
dations. Return migrants were largely comparable to stayers across all health variables,
based on the bivariate analysis.

5.3. Health Selection

We estimated mixed-effects regression models that tested whether health at wave 1
was associated with migration to the US by wave 2. All models included the sociodemo-
graphic control variables. We entered each of the health indicators as an independent
predictor of future migration without any other health variable to avoid multicollinearity
issues. A summary of regression coefficients for each health variable, estimated from
separate models, is shown in Table 2; full models with control variables are provided
in Supplemental Table S1. When entered singly, only elevated waist circumference was
significantly associated with migration to the US in wave 2 (p < 0.10).

Table 2. Summary of Mixed-Effects Models of the Association between Cardiometabolic Health and
Future Migration to the US, Wave 1, n = 14,763.

Dependent Variable: Future Migrant to the US Migrant = 1; Nonmigrant = 0

Health Indicator: OR s.e. 95% CI

Elevated Waist Circumference 0.61 * 0.16 0.37–1.02
Elevated MAP 0.78 0.15 0.53–1.15

Diabetes 1.05 0.55 0.38–2.95
Cardiovascular Disease 2.20 1.20 0.76–6.38

Smoker 1.35 0.36 0.81–2.27
Physical Activity 1.34 0.33 0.84–2.16

Mixed-effects logistic regression models predicting future migration to the US. Each health indicator was entered
alone as an independent variable; controls include age, gender, marital status, education, employment status,
insurance status, household assets, urbanicity, smoking status, and physical activity. * Indicates significance at
p < 0.10. Model adjusted for level 1 clustering at the family level and level 2 clustering at the locality level.

Notably, however, the point estimates for the ORs suggested the possibility of other
differences, and the confidence intervals were wide, suggesting imprecise estimates that
we attributed to the small sample size of future migrants. Examining the estimated ORs at
face value only, they were not in a consistent direction. For example, the estimated ORs
suggested that future migrants were more likely to be smokers and to report a history of
cardiometabolic disease, yet also more likely to be physically active and have a smaller
waist circumference. In other words, we found no consistent evidence for positive health
selection, net of controls.

For robustness checks, we tested the models in Table 2 with continuous versions of
health variables as well as various comparison groups. In addition, we substituted BMI
and hypertension for weight circumference and mean arterial pressure, respectively. The
results were consistent. Because future migration was associated with a previous migration
to the US and we hypothesized that return migration was independently associated with
health, we also controlled for return migration status in our models. We checked whether
excluding return migrants from the sample changed these findings and found that the
results remained consistent.
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5.4. Return Migration

Next, we explored whether ever migrating to the US was associated with each of
the health variables during wave 1 and modeled the relationship between time in the
US and health. In these models, each of the health indicators was separately modeled as
the dependent variable, with the return migration indicator included as an independent
variable. A summary of the regression coefficients for return migration and time in the US
regarding each of the health variables is shown in Table 3.

Table 3. Summary of Mixed-Effects Models of the Association between Migration History to the US and Cardiometabolic
Health, MxFLS Wave 1, n = 14,763.

Migration History
Variable

Return Migration (Return Migrant = 1;
Stayer = 0)

Time in the US (Years)

Health Variable: OR 1/b 2 s.e. 95% CI OR 1/b 2 s.e. 95% CI

Waist Circumference 1 1.49 † 0.67 0.19 2.80 0.27 † 0.10 0.07 0.47
Obese 2 1.41 † 0.22 1.03 1.91 1.04 0.02 0.99 1.08

Elevated MAP 2 1.08 0.16 0.81 1.44 1.01 0.02 0.97 1.06
High Blood Pressure 2 0.98 0.14 0.73 1.30 1.02 0.02 0.98 1.06

Diabetes 2 0.71 0.25 0.36 1.43 1.02 0.04 0.94 1.10
Cardiovascular Disease 2 1.20 0.42 0.60 2.40 1.06 † 0.03 1.003 1.12

Mixed-effects regression models of the association between return migration and health and between time in the US and health; 1 beta
coefficients are reported for dependent variables that were modeled using mixed-effects linear regression; 2 odds ratios are reported for
dependent variables that were modeled using mixed-effects logistic regression. Controls include age, gender, marital status, education,
employment status, insurance status, household assets, urbanicity, smoking status, and physical activity. † Indicates significance at p < 0.05
level. Models were adjusted for level 1 clustering at the family level and level 2 clustering at the locality level.

Return migration was significantly associated with waist circumference and obesity.
Return migrants had 41% increased odds of being obese. Waist circumference was also
statistically associated with time spent in the US, suggesting a stress-related distribution
of adiposity toward the abdomen among return migrants. On average, return migrants
had a waist circumference that was 1.49 cm greater than stayers, and each additional year
in the US increased waist circumference by a quarter of a centimeter. The inclusion of
physical activity or smoking in the models did not significantly change these findings.
When we modeled time in the US based on categorical cutpoints, we found that immigrants
who spent 2.16–5 years had a waist circumference that was 3.39 cm greater on average
than non-migrants, the largest difference in waist circumference across the time in the US
groups (Supplemental Table S2). Those who spent less than 1.16 years in the US were
indistinguishable from non-migrants.

However, we found no significant association between return migration and hyper-
tension, mean arterial pressures, or diabetes. Time in the US was also not associated with
high blood pressure or self-reported diabetes. Finally, we tested return migration and
time in the US on self-reported cardiometabolic disease. In these models, return migration
was not significantly associated with cardiometabolic disease; however, time in the US
was associated with increased odds of reporting heart disease, stroke, or atherosclerosis
(OR = 1.06, 95% CI 1.003–1.126).

In a sub-analysis among return migrants, we explored whether age at migration and
documentation status during migration were associated with the health indicators. Neither
was. Given the small sample sizes, however, these point estimates from the models proved
to be unstable, with large confidence intervals. Therefore, we hesitate to meaningfully
interpret these results.

6. Discussion

This analysis drew on a large and multi-thematic dataset of adults in Mexico to
understand how health might shape contemporary migration to the US. We also explored
how migration to the US might shape health and health behaviors among Mexican migrants
who return to their country of origin. In general, we found that a variety of health behaviors,
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cardiometabolic health risk factors, and cardiometabolic disease were not associated with
future migration to the US. Instead, more traditional factors such as age and gender were
consistently associated with migration. In addition, having health insurance also reduced
the odds of migration. This finding may be due, in part, to the types of employment
sectors that provided health insurance to Mexican residents in 2002 (private business
and government employees) and to the employment and economic opportunities these
individuals had in Mexico compared to uninsured individuals outside of these sectors. We
found little and mixed evidence in support of the view that those Mexicans who migrate to
the US are positively health-selected. Based on these findings, health was not an important
predictor of the respondents’ decision to migrate to the US between the waves of the
MxFLS. While there is some evidence of selection in migration by demographic factors, a
previous analysis with older Mexican cohorts still found evidence of health selection and
health advantages among immigrants, net of these demographic controls. Our analysis
departs from these findings. As such, it is unlikely that health selection with respect to
cardiometabolic health acts as a major driver of the advantageous health profile of recent
Mexican migrants to the US These findings are consistent with those of a similar analysis
that explored other health outcomes that may be linked to health selection [28].

While we found that migrants and nonmigrants had similar health profiles before
migration, health outcomes among return migrants as compared to those of stayers revealed
a different story. Return migrants, those who had ever spent a year or longer in the US,
were more likely to be overweight and had a larger waist circumference as compared
to stayers. Moreover, return migrants who had lived in the US for more time also had
higher waist circumferences and self-reported cardiometabolic disease. However, neither
return migration nor time in the US were associated with other measured cardiometabolic
indicators including hypertension and diabetes. Our mixed findings may be due to the
fact that the health outcomes associated with adiposity take a shorter time to manifest as
compared to diabetes, hypertension, and cardiometabolic disease. In a similar analysis
with a more restricted sample of male Mexican migrants, Ullman et al. also found return
migrants had higher levels of obesity, with no differences in hypertension or diabetes [22].
Similarly an analysis of children in the MxFLS found that children in Mexico within migrant
households also had higher levels of obesity [29]. If followed for more time, we might
expect that return migrants may in fact display more adverse chronic disease profiles
than stayers.

In summary, we found that while the health of Mexico–US migrants was on par with
that of their compatriots who did not migrate, the health of US–Mexico return migrants
was worse than that of stayers on some indicators. These results have multiple potential
explanations. The acculturation hypothesis suggests that return migrants could have
adopted worse health behaviors in the US that drove these differences. However, we tested
whether physical activity and smoking mediated these associations and found limited
support for an assimilation explanation. Other health behaviors, such as diet, were not
measured in the study and may have played a role in these outcomes. However, several
studies have called into question the acculturation argument, showing that health behaviors
among migrants are already poor upon arriving to the US, and few change meaningfully
enough to drive health differences (an important exception being smoking) [30,31]. Return
migrants in our sample could also have returned to Mexico because they were sick or
unhealthy, as suggested by the salmon bias hypothesis. However, scholars speculate
that return migration due to health is for serious illnesses such as cancer or disability,
rather than the health indicators that emerged in the analysis, i.e., obesity and elevated
waist circumference.

Instead, our findings lend support to the notion that the worse health of returning
Mexican migrants compared to those who remain in Mexico may reflect the embodiment
of the stressful social environment Mexican migrants endure in the US [16,32]. Migrants
experience an incredible amount of stress in the process of migrating and adapting to a new
place [33]. Mexican migrants, in particular, contend with being defined as marginalized
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and racialized immigrants in the US and the explicit and implicit experiences of discrimi-
nation and othering as a result [34]. These chronic exposures to stress due to the migration
experience could over-activate stress responses in the body, which have been linked to
adiposity [35,36]. In particular, chronic stress has been specifically indicated in the progres-
sion of central adiposity, including waist circumference and visceral fat deposits [37,38].
Our findings that return migration from the US and more time in the US were associated
with higher waist circumference point to the potential of this stress exposure hypothesis,
warranting future research in this area. For policy and practice, our findings underscore the
importance of developing strategies to protect the health of Mexican immigrants beyond
traditional health behavior interventions. For example, Mexican consulates have developed
Ventanillas de Salud programs as one approach to address immigrants social and health
vulnerabilities in the US [39]. At a population level, local and state-level immigration
policies have also proven to be an important lever to protect immigrants’ health [40]. In
addition, given the growing population of return migrants in Mexico, health practitioners
in Mexico should monitor the health of Mexicans with previous migration histories in the
US as at a potential risk for poor health.

We interpret our findings and their contributions while also noting some important
limitations of our analysis and data. The cross-sectional nature of the return migration data
limits our ability to infer causation between return migration and health. Those who were
return migrants could have had higher levels of adiposity before they migrated to the US
as compared to stayers. On average, however, those who were future migrants had smaller
waist circumferences than stayers, although it is unclear if these findings are consistent
for earlier immigrant cohorts. In addition, given the nature of the data, we were unable
to compare the health of return migrants with that of Mexicans who remained in the US;
the inclusion of this group in future analysis would help strengthen our findings about the
association between migration to the US and adverse levels of adiposity. Looking only at
Mexican immigrants who remained in the US, Kaestner et al. found that the length of time
in the US was associated with a higher allostatic load, an indicator of stress-mediated wear
and tear, net of age, diet, insurance, and other socioeconomic and health behaviors [32].
Our findings related to increased adiposity among return migrants are consistent with
such findings and their implications. While our analysis augments the current literature by
comparing the health of migrants to that of those who remained in Mexico, future studies
that explicitly compare Mexican non-migrants, return migrants, and migrants in the US
with larger samples would lend more clarity to the mechanisms driving health differences
among these groups. Finally, the age of our data is one drawback, as migration mechanisms
and cohorts may have changed between now and the data collection period; yet, the MxFLS
is among the most high-quality nationally representative datasets that measure both health
and migration in the Mexican population.

7. Conclusions

The Mexico–US migration flow represents one of the largest global migration flows,
and Mexican migrants account for the largest immigrant-origin group in the US [41].
Furthermore, Mexican migrants comprise 35% of the Mexican-origin population in the
US and 20% of the overall Latino population [42,43]. This analysis therefore elucidates
some of the potential mechanisms and drivers of Latino health in the US and provides an
important examination of the Latino health paradox using data on Mexicans. While the
current literature is mixed on how health might shape individuals’ propensity to migrate,
how the US shapes migrants’ health, and the various mechanisms that influence these
processes, we demonstrated that health does not appear to be a major selection factor for
future migration among Mexican adults. However, upon returning to Mexico, adults with
migration histories in the US fare worse in weight, specifically, in having a stress-related
distribution of adiposity, especially if they lived in the US long. Mexicans’ experience of
being “othered” in the US, arguably, has become more severe in light of contemporary
efforts toward criminalizing immigration. Future work should explore and examine the
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unique social and health environments faced by Mexican migrants to the US in light of
these findings. More work is also needed to understand how reintegration into one’s
country of origin shapes the health of Mexican return migrants.
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R.; Jakubauskienė, M.; Wulkau, L.;
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Abstract: The aim of our study was to systematically review the literature on physical health and
related consequences of internal and international parental migration on left-behind children (LBC).
This review followed PRISMA guidelines. We searched the PubMed, Web of Science, Academic
Search Complete, PsycINFO, and Cochrane databases and included studies reporting physical
health-related outcomes of children affected by parental migration. The quality of the studies was
assessed using the Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies.
We selected 34 publications from a total of 6061 search results. The study found that LBC suffer
from poor physical health as compared with non-LBC. Physical health-related risk factors such as
underweight, lower weight, stunted growth, unhealthy food preferences, lower physical activity,
smoking, alcohol consumption, injuries, and incomplete vaccination tend to be more prevalent among
LBC in China. Studies focussing on international migration argue that having migrant parents might
be preventive for undernutrition. Overall, our study showed that children affected by internal or
international migration tend to have similar physical health outcomes. Moreover, we identified a lack
of evidence on international parental migration that may have influenced the overall impacts. Further
studies addressing international migration would contribute to better understand the impacts of
migration for LBC.

Keywords: children left behind; parental migration; physical health; children health

1. Introduction

The United Nation’s Convention on the Rights of the Child “ [recognized] that the
child, for the full and harmonious development of his or her personality, should grow up
in a family environment, in an atmosphere of happiness, love and understanding” [1]. The
attachment theory, formulated by John Bowlby, states that for the successful social and
emotional development, every child needs a close relationship with at least one primary
caregiver [2]. However, there are multiple reasons for parental absence, such as divorce
or death. Moreover, children are sometimes taken from unsafe family environments
temporarily or permanently.

The migration of parents is another form of child separation from one or both parents.
The International Organization for Migration defines migration as “the movement of a
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person or a group of persons, either across an international border, or within a State
[independent of] its length, composition and causes [including] migration of refugees,
displaced persons, economic migrants, and persons moving for other purposes” [3]. The
World Migration Report has reported that, in 2019, the number of international migrants
globally was 272 million, which is around 3.5% of the world’s population [4]. Migration
is important for the economic growth and improvement of countries. The overwhelming
majority of people choose to migrate internationally for reasons related to work, family,
and study. However, events such as a conflict, persecution, and disaster force people to
migrate without having any choice [4]. Safe, orderly, and regular international migration is
included in the 2030 Agenda for Sustainable Development Goals [5].

Employment migration may cause a number of short- and long-term consequences.
One of them is the separation of families where children are left behind in their region
or countries of origin. In the available literature, children left behind are defined as
individuals below the age of 18, whose parent(s) migrate to other places for work for at
least six months [6,7]. Thousands of children are considered to be left behind in many low-
and middle-income countries. For example, it has been estimated that in the Philippines,
27%, Ecuador, 36%, and rural South Africa, 40% of children have at least one migrant
parent [8].

Health issues of left-behind children are increasingly being discussed in the scientific
literature. Some authors have conducted systematic literature reviews focussing mostly
on rural–urban migration in China [8–11]. Previous studies in this field have made an
important contribution regarding the understanding of how parental migration affects the
social environment and psychological well-being of LBC, education, and health [8,12–14].
Following scientific interest, the United Nations Children’s Fund (UNICEF) recently drew
attention to the vulnerability of these children [15]. This issue has been well explored
in China, where migration happens internally, from rural to urban areas. Despite the
increased attention, there is a lack of data on the impact of international parental migration
on LBC’s physical health outcomes. Our study seeks to analyse and synthesize the most
recent evidence on health consequences of internal and international parental migration on
LBC’s physical health and related risk and preventive factors.

2. Materials and Methods

For this study, we followed the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines [16].

We searched PubMed, PsycINFO, Web of Science, Academic search complete, and
Cochrane databases for relevant studies published up to 15 May 2020. Our search was
guided by the concept of population, exposure, comparator, and outcomes (PECO). We
applied the following search terms: left alone OR left behind and stay at home OR left over
AND child* AND parent* AND emigrant* OR migrant household AND physical* health
OR overweight OR obesity OR stunting OR vaccination OR breastfeed* OR “physical*
activity”. In addition, we searched the reference lists of included studies and relevant
systematic reviews.

We included studies based on the following criteria: (1) study population children
(below age 18), (2) original study, (3) one or both parents live in internal or international
migration, (4) quantitative measure of physical health outcomes on children, (5) available in
English. Two authors (J.R. and R.S.) independently performed title and abstract screening.
Disagreements were solved by discussions with a third opinion (G.Š.). Studies with
the following criteria were excluded: published before 1 January 2008; qualitative or
experimental studies; mental health, well-being or educational outcomes; and children
living in migration together with parents.

Two authors (J.R. and R.S.) extracted the following information from included papers:
first author; year of publication; geographical area; study design; sample size and method,
age and gender distribution, definitions and measures of exposures and outcomes, results,
covariates and limitations. Disagreement was solved by including a third opinion (G.Š.).
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In this systematic review, we analysed studies from the following two perspectives:
(1) type of migration (internal/international) outcomes and (2) physical health outcomes
and related risk and preventive factors (weight and height, nutrition, health behaviour,
injuries, immunization).

The quality of the studies was assessed using the Quality Assessment Tool for Obser-
vational Cohort and Cross-Sectional Studies (National Heart, Lung, and Blood Institute,
2014). Assessment consisted of 14 questions. Studies were defined as “good”, “fair”, or
“poor” according to the number of “yes” answers in the evaluation from 50%, 49–21%, and
below 20%, respectively. Two reviewers (J.R. and L.W.) independently rated the studies
and disagreements were resolved by consensus including a third opinion (G.Š.).

3. Results

3.1. Study Selection and Characteristics

We identified 6061 studies by searching the databases, from which 1386 were dupli-
cates. We excluded 4597 records after title and abstract screening. Six articles were added
after searching the reference lists of included studies. Full-text reading of 84 articles led to
the exclusion of 50 manuscripts. We included 34 studies published between 1 May 2008
and 12 March 2020 in the final analysis. Reasons of exclusion are given in Figure 1.

Figure 1. Study selection scheme.

Included studies were cross-sectional (26) or longitudinal (8). The majority of studies
(25) were conducted in China. Studies conducted in other countries included the following:
two studies from Mexico [17,18]; two studies from Sri Lanka [19,20]; one study from the
Philippines [21]; one study from Bangladesh [22]; one study from the Philippines and
Vietnam [23]; one study from Ethiopia, India, Peru, and Vietnam [24]; one study from
Moldova and Georgia [25]. We evaluated 30 studies as “good” and four studies as “fair”.
The detailed characteristics of included studies are provided in Table 1. Table 2 describes
the main outcome measures.
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3.2. Internal Migration and Physical Health Outcomes

In China, five studies found that parental migration had negative consequences on
child health [32,33,35,42,43]. As compared with children of non-migrant parents, LBC
were more susceptible to illness and had a higher prevalence of acute and chronic dis-
eases [33,35]. Being a child left behind was also strongly and positively associated with the
pre-hypertension or hypertension (OR = 7.77, p < 0.01) [43].

Studies included in our analysis reported contradictory results with respect to physical
health outcomes of LBC with one or both migrant parents. In China, findings suggest that
a mother’s absence alone would not affect a child’s health, but both a mother’s and father’s
absence together would have a significant negative effect on LBC in rural China [33].
Children raised by a single parent tend to be more susceptible to illness than children
raised by both parents [35]. Among LBC, those living with their mother were more likely
to be in better health, than those living with their father only [33].

Regarding the age and a gender of LBC, some studies suggested that left-behind
adolescents (13–18 years) could have worse outcomes than younger children [7]. Girls may
be more vulnerable than boys to the absence of parental care [33].

One study did not find any significant relationship between parent emigration and
child health status [28] and one study found no evidence that children living in migration
together with their parents had better health than children left behind [7].

3.3. Internal Migration and Risk and Preventive Factors
3.3.1. Nutrition, Weight, and Height

Studies included in this review found that, in China, parental migration negatively
affected child nutrition [45]. Firstly, as compared with the control group (children of
non-migrant parents), children left behind were less likely to receive age-appropriate
breastfeeding and the duration of breastfeeding was significantly shorter [26,34]. Total
food intake, as well as intake of meat, fish and eggs were lower among LBC [34]. More-
over, children with both parents absent were most likely to skip breakfast, as well as
eat high-fat food and sweetened snacks [6,46]. Higher fat and lower protein diet were
more common among left-behind boys [46]. Accordingly, more LBC disliked vegetables
(M = 3.66, SD = 0.55) and fruits (M = 3.81, SD = 0.47, p < 0.01) than non-LBC (M = 3.89,
SD = 0.27 and M = 3.97, SD 0.83, p < 0.01) [40]. Due to iron-poor food intake, LBC were at a
higher risk of developing anaemia, especially at a younger age [29,34]. Additionally, Zhang
et al. found gender differences, for example, on the one hand, LB boys in early childhood
showed slower height and weight gain as compared with boys living in non-migrant
households [47]. On the other hand, Gao et al. suggested that children left behind might
have an increased risk of being overweight [6].

Two studies found no negative impact of parental migration for weight and height
outcomes [34,41]. One study found high rates of nutrition problems regardless of parental
migration status [48].

3.3.2. Unhealthy Behaviours

In general, children with both parents absent were more likely to engage in risky
behaviours such as unhealthy diet, physical inactivity, sedentary lifestyle, smoking, and
drinking [48].

With respect to addictive behaviours, studies found that alcohol consumption and
smoking were higher among children of both migrant parents as opposed to only one (or
none) migrant parent [6,31,44]. Other authors claimed that maternal migration increased
the risk of adolescent smoking, while paternal migration could even protect children from
smoking [27]. In terms of gender, some authors found that LB girls were at a higher risk for
smoking and binge drinking [6], whereas other studies reported that more LB boys tended
to be smokers and current alcohol users than LB girls [31,44].
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3.3.3. Injuries

Some authors have suggested that LBC have a higher risk of getting injured [30,37].
The annual injury rate was more than double among LBC as compared with children
living with both parents [37]. When controlling for other variables, LBC were more likely
to experience unintentional injuries than residential children [30]. The most frequently
reported injuries were falls, contact with sharp instrument, striking by objects or person,
bitten, or struck by animals, and injuries caused by nature or environment factors [30].

3.3.4. Immunization

Studies included in this review found a lower coverage of vaccination among LBC as
compared with non-LBC [38]. Children of non-migrating parents (95.7%) were more likely
to receive complete vaccination as opposed to LBC (79.9%, p < 0.001) [36]. Moreover, LBC
had significantly lower coverage of timely vaccination [39].

3.4. International Migration and Physical Health Outcomes

Physical health outcomes were analysed in three studies conducted in different re-
gions [17,21,25]. A study from the Philippines found that left-behind adolescents (M = 5.09,
SD = 0.78) reported poorer physical health than non-LBC (M = 5.43, SD = 0.63), p < 0.01).
The same study found that left-behind adolescents (13–18 years) might be more negatively
affected than younger children [21].

A Mexican study compared differences between mother and father emigration and
found poorer health outcomes among LBC of international migrant fathers then children
of non-migrant fathers [17].

One study conducted in Moldova and Georgia did not find any significant association
between parent emigration and child health status [25].

3.5. International Migration and Risk and Preventive Factors
3.5.1. Nutrition, Weight, and Height

Regarding weight and height outcomes, findings from Sri Lanka found a lower
prevalence of stunting (11.5% vs. 14.8%), wasting (18.1% vs. 21.5%), and underweight
(24.3% vs. 26.2%) among LBC as compared with non-LBC, respectively [19]. A study
from Ethiopia, India, and Peru found higher weight and height and lower proportion of
malnourished children in migrant households as opposed to children from non-migrant
households [24]. However, another study conducted in the Philippines and Vietnam did
not support this [23].

Two studies from Bangladesh and Sri Lanka found no negative impact of parental
migration for weight and height outcomes [20,22].

3.5.2. Physical Activity

There was only one study from Mexico which found lower physical activity among
LBC than non-LBC. Children with parental migration experience had 0.56 less physical
active time (hours) per day as compared with children from non-migrant households [18].

4. Discussion

In this study, we systematically reviewed the evidence on the effects of internal
and international parental migration on their children’s physical health outcomes and
related risk and preventive factors. By doing so, we provided comparative analysis of
the outcomes of the internal rural–urban and international migration. Previous studies in
this field analysed the outcomes independently from type of migration [8] or focused on
international migration only [14]. Our study was motivated by the substantial research
gap in research on international labour migration effects on LBC in many low- and middle-
income countries. A predominance of studies focused on internal migration from China
have clearly shown the emerging need to shift this paradigm and investigate the issue in a
global context [49].

180



Int. J. Environ. Res. Public Health 2021, 18, 1167

As explained above, all studies analysing internal migration outcomes were conducted
in China, while all studies from other regions (Americas, South and Southeast Asia, Africa,
and the East European Region) examined international parental migration outcomes on
LBC. Our study found that, despite the type of migration/region, LBC suffer from poor
general health. Children with migrating parents are at a higher risk of developing poor nu-
trition, overweight or obesity, addictive behaviours, physical inactivity, lower vaccination
coverage, and more frequent injuries than non-LBC. Some authors have explained such
findings using the cognitive stress theory developed by Lazarus and Folkman, in 1984 [21].
Our findings are consistent with previous studies [8] showing that LBC’s physical health
outcomes are not improving over time.

Despite the negative outcomes reported, several authors also discuss the potential
benefits of parental migration on their children’s physical health. Some studies suggested
that remittances could prevent undernutrition and improve access to medical care for
LBC [17,19,25]. In contrast, studies that focused on internal migration from China found
that remittances were related to a higher risk of overweight [35].

Studies included in this review found that socioeconomic conditions and character-
istics of caregivers play an important role for potential outcomes. The following factors
were most reported: parents’ and caregivers’ education, sex of migrant parent, household
size, income per-capita, parental marital status, and siblings. The health literacy of a
primary caregiver was found to be essential for nutrition, health, and development of a
child [35]. Our study findings show that having a migrant mother might be more harmful,
than having a migrant father [6,19,33]. Some authors emphasize the negative influence
of a culture, for example, traditions of physical punishments in some countries, such as
Moldova and Georgia [50]. However, most of the outcomes stay negative and significant
after controlling for potential socioeconomic cofounders (Table 2).

In general, studies from China and Mexico found that LBC might be more vulnerable
to risky behaviour and an unhealthy lifestyle than non-LBC. LBC affected by internal
migration tend to have more risky behaviour such as alcohol consumption, smoking, as
well as a high fat and low protein diet [44,47]. A study from Mexico also found lower
physical activity among LBC [18]. This shows the need for improving health literacy and
health education in schools and among caregivers of LBC.

Several limitations of our study should be mentioned. We included studies published
only in English. Most of the included articles focused on Chinese populations, with a few
exceptions from the Caribbean region, South America, South Asia, and Europe. Among
all the included studies, only nine studies focused on international migration, while all
other studies came from China, and therefore addressed only internal migration. Most of
the studies were cross-sectional, which did not allow drawing conclusions on causation.
Finally, authors noted that according to the International Organization of Migration, labour
migration trends have increased significantly in recent years [4]. With this in mind, we
decided to included studies published after 1 January 2008 aiming at providing the most
recent evidence in this field. However, this could be considered to be a limitation, since
we may have missed some relevant studies. Despite these limitations, to the best of our
knowledge, this is the first study considering both internal and international migration
aspects while examining the effects of parental migration on LBC’s physical health.

The importance of migration is growing together with globalization, while millions of
children are left behind in their countries of origin. Our findings emphasize the need for
preventive actions to address the health of LBC. Various international organizations such
as UNICEF have brought attention to this vulnerable groups. Even though scholars have
addressed this issue in China, there is an urgent need for more evidence from other labour
migration-affected regions of the world. Public health interventions for LBC is needed.

5. Conclusions

This study found that both internal and international parental migration is associated
with child outcomes such as physical health, nutrition, weight and height, injuries, and
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immunization. In most cases, the consequences for child health are negative, however,
in low- and middle-income countries parental migration might also prevent left-behind
children from undernutrition. When comparing studies from China and other countries,
we found similar outcomes (regardless of internal or international migration). This study
highlights the knowledge gap on the topic, especially in Western Asia and the East Euro-
pean Region, and calls for action from governments and international institutions, and the
research community to better investigate and address the health needs of children affected
by parental migration.
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