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Preface

Globalization has a dramatic impact on healthcare systems and health outcomes. The effect of

globalization on health systems and individuals is complex. The impact of globalization has dual

effects, both positive and negative, and these impacts need to be explored further. Globalization

has shown potential positive impacts by minimizing the gaps in health inequalities between rich

and poor people and between the Global South and North and by improving healthcare for all.

However, there are also downsides to global health, such as the spread of infectious diseases due

to rapid mobility, which is emerging as the greatest threat to all. Nevertheless, globalization is neither

inherently good nor bad but rather an inexorable force that needs to be understood and channeled for

the ecosystem’s well-being. As we have understood globalization beyond economic development,

such as institutional, sociocultural, and environmental transitions, this would be the right time to

value its understanding of healthcare impacts. The topic “Impacts of the Globalism of Healthcare”

was established by the International Journal of Environmental Research and Public Health, Healthcare,

and Medicina, and 37 manuscripts were published as a part of the topic. Thus, this book presents 37

innovative articles on diverse aspects of globalization and its impact on healthcare, which are grouped

into the following thematic areas. The Global Quality of Healthcare section (articles 1–9) explores

gender, workforce, political, and cultural influences related to quality of care, the Global Health Care

and Determinants section (articles 10–16) explores determinants of care on four continents in a variety

of populations, the Global Risk of Chronic Diseases section (articles 17–25) explores oral health, cancer

risk, aging, and the risk of glaucoma and Parkinson’s disease as well as chronic lung disease, the

Global Digital Health section (articles 26–29) dives into the use of the Internet, smartphone addiction,

and web-based and telehealth intervention, and finally, the Educational Programs and Measurement

Tools section (articles 30–37) introduces educational programs related to health emergencies, school

fruit and vegetable schemes, a stress assessment tool, and five new tools.

Thus, this book includes recent advances in the understanding and impacts of health outcomes

and health systems of drivers and risks that impact system changes on a wide spectrum of topics.

The manuscript collection process took place during the height of the COVID-19 pandemic, which is

reflected in the content of several of the manuscripts.

Joachim G. Voss and Sandul Yasobant

Editors
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Exploring Healthcare Professionals’ Practices and Attitudes
towards Monitoring and Reporting of Severe Adverse
Drug Reactions

Warisara Srisuriyachanchai 1, Anthony R. Cox 2 and Narumol Jarernsiripornkul 1,*

1 Division of Clinical Pharmacy, Faculty of Pharmaceutical Sciences, Khon Kaen University,
Khon Kaen 40002, Thailand; warisara.sr@kkumail.com

2 School of Pharmacy, Institute of Clinical Sciences, College of Medical and Dental Sciences,
University of Birmingham, Birmingham B15 2TT, UK; a.r.cox@bham.ac.uk

* Correspondence: narumol@kku.ac.th

Abstract: Healthcare professionals (HCPs) play a key role in the monitoring of severe adverse drug
reactions (ADRs). The present study aims to explore practices and barriers of HCPs in severe ADR
monitoring and reporting, to evaluate their attitudes towards the monitoring and to assess the related
factors. Self-administered questionnaires produced in hard copy and Google form were sent to
510 HCPs by stratified random sampling. Of the 350 HCPs that responded (68.6%), 44.9% had ever
monitored ADRs. The most common practices were the observation of abnormal symptoms for
ADR identification (88.5%), discontinuation of the suspected drug for ADR management (88.5%)
and advice on recurrent drug allergy for ADR prevention (88.5%). Most HCPs (93.0%) obtained
further patient history to identify severe ADRs. The uncertainty of the causal relationship was a
major barrier to ADR reporting (60.0%). Pharmacists were more involved with practices in ADR
monitoring and reporting (OR 20.405; p < 0.001), whereas longer work experience (>20 years) was
negatively related to the practices (OR 0.271; p = 0.024). Over one-third (37.6%) of HCPs had a positive
attitude towards severe ADR monitoring. In conclusion, the practices in severe ADR monitoring
varied among different professions. However, the barriers to the reporting of ADRs still exist; hence,
improving knowledge and cooperation among HCPs should be promoted.

Keywords: practice; attitude; severe adverse drug reaction; monitoring; healthcare professionals

1. Introduction

Pharmacovigilance is a key part of monitoring ADRs around the world. The detection,
assessment, management, prevention and reporting of suspected ADRs is the responsibility
of HCPs in adverse drug reaction monitoring systems [1]. Physicians, pharmacists and
nurses make up the majority of HCPs in Thailand and are the primary resource for reporting
severe ADRs.

In Thailand, physicians and nurses are mainly responsible for direct patient care
with pharmacists providing medication and dispensing and counseling services, during
which pharmacists obtain additional information from the patients that could identify
potential ADRs. Therefore, pharmacists play an important role in ADR monitoring systems
and reporting ADRs to the Health Product Vigilance Center (HPVC) in Thailand. The
spontaneous reporting system (SRS) that utilizes HCP reporting of ADRs is, globally, the
most commonly employed method for pharmacovigilance. Such systems are a rapid and
effective way to collate suspected ADRs, but they have a well-known limitation of under-
reporting. One comprehensive systematic review found that only 6% of potential ADRs are
reported in spontaneous reporting systems [2]. The success or failure of any SRS depends
on the intrinsic and extrinsic factors [3]. The intrinsic factors are the knowledge, skill and
attitudes of the reporters, while the extrinsic factors are related to the systems employed to

Healthcare 2022, 10, 1077. https://doi.org/10.3390/healthcare10061077 https://www.mdpi.com/journal/healthcare
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identify and report ADRs [4–6]. The involvement of all of the HCPs that provide patient
care in the ADR reporting process is one key to good post-marketing safety surveillance [7],
but, in recent years, the increased involvement of patients in the ADR reporting process
in many countries has led to an increased reporting of ADRs [8–11]. Differences exist
in the types of ADRs reported by direct patient reports and by HCPs. HCPs report a
higher proportion of serious ADRs that result in death, hospitalization and prolongation of
hospital stay than patients [10]. This is because HCPs are more likely to become involved
with patients when they experience more severe ADR.

While most studies show that physicians, pharmacists and nurses have a reasonable
knowledge of, and attitudes towards, ADR reporting [12–23], the under-reporting of severe
ADRs remains a serious concern. The aims of this study are to identify the practices
methods concerning severe ADR monitoring, to explore the barriers to ADR reporting, the
factors affecting practices in ADR monitoring and reporting, and attitudes towards severe
ADR monitoring among physicians, pharmacists and nurses in Thailand.

2. Materials and Methods

This research is a cross-sectional study conducted at two university hospitals in
northeast Thailand from June to September 2020. Eligible participants were physicians,
pharmacists and nurses who worked at clinical departments in the two hospitals. The
study excluded HCPs without Internet access. The sample-size calculation for the study
was determined using Taro Yamane [24]. The minimum appropriate number of participants
was 350, assuming a participation refusal rate of 45.2% from a previous study [25]. A
total sample size of 510 enrolled participants was chosen, consisting of 134 physicians,
69 pharmacists and 307 nurses by stratified sampling.

The questionnaire for self-administration was developed by the research team fol-
lowing previous relevant studies [12,17,26,27]. Three HCPs with expertise in the field
of pharmacovigilance and ADRs (one physician, one clinical pharmacist and one nurse)
evaluated the developed questionnaire for content validity. The index of consistency (IOC)
was calculated to assess the internal consistency [28–30]. All the questions in the draft ques-
tionnaire passed content validity testing with an IOC > 0.5 for each item. The questionnaire
was adjusted and piloted using 15 HCPs from other hospitals. The 15 HCPs were asked
to complete the questionnaire and they were then asked to comment on each question
individually, in terms of ease of understanding and for any general recommendations for
improving the questionnaire. The questionnaire was appropriately re-adjusted following
the suggestions from the pilot study, and subjected to validation testing to obtain the final
version. HCPs were asked about all ADRs from any types of drugs that the HCPs had ever
monitored in all departments of the hospitals. The final questionnaire consisted of the three
following sections:

Section 1: Closed questions were used with a checklist to obtain demographic data on
gender, education level, profession, income, inpatient or outpatient department, number of
patients per day and time spent per patient. Open questions were used to obtain data on
age and time since professional qualification.

Section 2: Closed questions were used with checklists to explore the severe ADR
monitoring methods and barriers towards ADR reporting experienced by HCPs.

Section 3: Attitudes towards severe ADR monitoring methods. This section contained
8 questions made up of 4 positive statements (1, 4, 7 and 8) and 4 negative statements (2, 3,
5 and 6). The agreement with each statement was measured on a 5-point Likert scale. The
scores ranged from 1 to 5 for strongly disagree to strongly agree for positive statements
and from 1 to 5 for strongly agree to strongly disagree for negative statements. The total
score was calculated by summing the scores for all questions for a total score range from 8
to 40. The total score range was divided into three equal parts, categorized as poor (8–18),
moderate (19–29) and good (30–40) attitudes.

The final questionnaire was constructed as both a hard copy and as Google Documents
form that could be accessed via a QR code or a URL (both provided in the letter of invitation).

2
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The online version of the self-administered questionnaire was also tested in the pilot study.
Letters of invitation containing a hard copy of the questionnaire were directly distributed
to the HCPs through the various Heads of Department by stratified sampling. After
2 weeks, non-responders were sent a reminder letter with a hard copy of the questionnaire.
Two weeks later, non-responders were sent a second reminder letter and another hard
copy of the questionnaire. The final collection of the responses was completed at sixteen
weeks from the date of distribution of the first questionnaire. Questionnaires received
after this date were excluded from the analysis. The survey was conducted from June to
September 2020.

Questionnaire responses were entered into SPSS for Windows version 26.0 for analysis.
Demographic data, frequency, types of severe ADR monitoring method and attitude scores
were analyzed using descriptive statistics. Pearson’s chi-squared and Fisher’s exact test
were used to compare subgroups for categorical data, and independent-sample t-tests or
ANOVA were used for continuous variables with normal distributions. The Mann–Whitney
U or Kruskal–Wallis tests were used to determine the distribution for the continuous data
of non-parametric variables. Univariate analysis of the factors related to the variables was
analyzed using the chi-squared test. The variables associated with the practices of HCPs
in ADR monitoring and reporting with p-values < 0.25 in the univariate analyses were
entered into a multivariate analysis. Multivariate analysis of the factors related to xpractices
of HCPs in ADR monitoring and reporting was analyzed using logistic regression. The
results with p-values less than 0.05 were considered statistically significant. The study was
approved by the Ethics Committee of the Khon Kaen University Ethics Committee for
Human Research (Number HE621444 on 16 December 2019).

3. Results

3.1. Response Rate

A total of 510 questionnaires were distributed by hand to HCPs at the two hospitals.
Of the 350 valid questionnaires that were returned (68.6%), 314 were from Srinagarind
Hospital (89.7%) and 36 were from the Queen Sirikit Heart Center of the Northeast (10.3%).
The 350 respondents comprised 65 physicians (18.6%), 29 pharmacists (8.3%) and 256 nurses
(73.1%).

3.2. Demographic Data

The majority of respondents were female (88.9%) aged 18–34 years (59.7%) and had
a bachelor’s degree (82.0%). Almost two-thirds of the respondents (60.3%) had less than
10 years’ work experience (Table 1).

3.3. Methods of ADR Monitoring

A total of 191 (54.6%) respondents claimed that they knew about ADR monitoring
methods in Thailand, and 157 (44.9%) respondents said that they had been involved in ADR
monitoring. Among these 157 respondents, the most frequently known ADR identification
method was the observation of abnormal symptoms following the administration of drugs
(88.5%) (Table 2). The top three frequently used methods of ADR identification were the
same, with the observation of abnormal symptoms after the administration of drugs re-
ported by 126 respondents (80.3%), followed by reports from patients (56.7%) and high-alert
drug lists (35.7%). For the physicians and nurses, the observation of abnormal symptoms
following the administration of drugs was the most well-known ADR identification method
(100.0% and 89.8%, respectively). For the pharmacists, a report from the patients was the
most common known ADR identification method (85.2%). An awareness of the high-alert
drug list ADR identification method was not significantly different between professions
(p = 0.441), but an awareness of all the other methods of ADR identification were signifi-
cantly different between professions (p < 0.05). The practice of these methods of severe ADR
identification varied among the respondents, but the further patient history taking was
used by nearly all the respondents (93.0%) with no statistical difference between professions

3
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(p = 0.271). Other methods were less well-known using specific ADR criteria (18.5%), the
next most common among all respondents, but there was a significant difference between
professions (p = 0.001). There was also a significant difference between professions for
drug-gene testing (p = 0.003) and confirmation by additional laboratory data (p < 0.001)
(Table 2).

Approximately half of the respondents (49.0%) did not know about the causality
assessment of ADRs. Of the 157 respondents who had been involved in ADR monitoring,
39.5% and 21.7% had known the WHO-UMC criteria and Naranjo’s algorithm, respectively.
The awareness of Naranjo’s algorithm was significantly different between professions
(p < 0.001) (Table 2), due to the very high rate of awareness among the pharmacists (96.3%).
Only 24.8% of the respondents claimed that they used causality assessment methods, with
Naranjo’s algorithm (69.2%), and consulted with the HCP team (59.0%) in relation to the
most frequently reported methods.

Table 1. Respondent demographic characteristics.

Characteristic

Profession of Respondents, N (%)

Physician
(n = 65)

Pharmacist
(n = 29)

Nurse
(n = 256)

Total
(n = 350)

Hospital
Srinagarind Hospital 63 (96.9) 21 (72.4) 230 (89.8) 314 (89.7)
Queen Sirikit Heart Center 2 (3.1) 8 (27.6) 26 (10.2) 36 (10.3)

Gender
Male 32 (49.2) 1 (3.4) 6 (2.3) 39 (11.1)
Female 33 (50.8) 28 (96.6) 250 (97.7) 311 (88.9)

Age (years)
18–34 48 (73.8) 11 (37.9) 150 (58.6) 209 (59.7)
35–50 15 (23.1) 17 (58.6) 70 (27.3) 102 (29.1)
>50 1 (1.5) 1 (3.4) 36 (14.1) 38 (10.9)

Mean ± S.D. 29.8 ± 6.51 37.7 ± 7.50 36.2 ± 10.52 35.2 ± 10.00

Median (range) 27 (23–53) 39 (27–57) 33 (21–66) 32 (21–66)

Routine work
OPD 56 (96.2) 28 (96.6) 82 (32.0) 166 (47.4)
IPD 60 (92.3) 23 (79.3) 211 (82.4) 294 (84.0)
Both 51 (78.5) 22 (75.9) 37 (14.5) 110 (31.4)

Highest education level
Bachelor’s degree 39 (60.0) 14 (48.3) 234 (91.4) 287 (82.0)
Master’s degree or higher 26 (40.0) 15 (51.7) 22 (8.6) 63 (18.0)

Years of work experience (years)
<10 56 (86.2) 13 (44.8) 142 (55.5) 211 (60.3)
10–20 8 (12.3) 11 (37.9) 50 (19.5) 69 (19.7)
>20 1 (1.5) 5 (17.2) 64 (25.0) 70 (20.0)

No. of patients per day (cases)
<10 8 (12.3) 1 (3.4) 105 (41.0) 114 (32.6)
10–30 46 (70.8) 0 (0.0) 107 (41.8) 153 (43.7)
>30 11 (16.9) 28 (96.6) 44 (17.2) 83 (23.7)

Time spent on care per patient (min)
<20 43 (66.2) 27 (96.4) 56 (21.9) 126 (36.1)
>20 22 (33.8) 1 (3.6) 200 (78.1) 223 (63.9)

Proportion of time spent in direct patient
contact

<50% of all working time 34 (52.3) 11 (37.9) 76 (29.7) 121 (34.6)
>50% of all working time 31 (47.7) 18 (62.1) 180 (70.3) 229 (65.4)

No. of ADRs identified in the previous year
<20 18 (27.7) 5 (17.2) 96 (37.5) 119 (34.0)
>20 4 (6.2) 21 (72.4) 12 (4.7) 37 (10.6)

S.D.: standard deviation; OPD: outpatient department; IPD: inpatient department; No.: number.
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Table 2. Methods of ADR monitoring by profession.

Method

Profession of Respondents, N (%)
p-Value a

Physician
(n = 22)

Pharmacist
(n = 27)

Nurse
(n = 108)

Total
(n = 157)

General ADR identification methods
Observe abnormal symptoms 22 (100.0) 20 (74.1) 97 (89.8) 139 (88.5) 0.015 b,*
High-alert drug list 11 (50.0) 12 (44.4) 62 (57.4) 85 (54.1) 0.441
Abnormal laboratory data 11 (50.0) 13 (48.1) 18 (16.7) 42 (26.8) <0.001 *
Alerting orders 10 (45.5) 14 (51.9) 24 (22.2) 48 (30.6) 0.003 *
Trigger tools or antidotes 8 (36.4) 18 (66.7) 24 (22.2) 50 (31.8) <0.001 *
Report from patients 13 (59.1) 23 (85.2) 58 (53.7) 94 (59.9) 0.012 *
HCP team ADR monitoring systems 10 (45.5) 19 (70.4) 32 (29.6) 61 (38.9) <0.001 *

Additional methods for identification of severe
ADRs

Drug-gene testing 5 (22.7) 8 (29.6) 8 (7.4) 21 (13.4) 0.003 b,*
Skin test 3 (13.6) 6 (22.2) 12 (11.1) 21 (13.4) 0.279 b

Additional patient history taking 20 (90.9) 27 (100.0) 99 (91.7) 146 (93.0) 0.271 b

Additional laboratory data 5 (22.7) 8 (29.6) 3 (2.8) 16 (10.2) <0.001 b,*
Use specific ADR criteria c 4 (18.2) 12 (44.4) 13 (12.0) 29 (18.5) 0.001 b,*

Recognize methods of ADR causality assessment
WHO-UMC criteria 8 (36.4) 14 (51.9) 40 (37.0) 62 (39.5) 0.352
Naranjo’s algorithm 8 (36.4) 26 (96.3) 0 (0.0) 34 (21.7) <0.001 *

ADR management methods
Stop the suspected drug 22 (100.0) 27 (100.0) 90 (83.3) 139 (88.5) 0.005 b,*
Change to alternative drug 17 (77.3) 19 (70.4) 20 (18.5) 56 (35.7) <0.001 *
Use additional drug to treat ADR symptoms 10 (45.5) 14 (51.9) 1 (0.9) 25 (15.9) <0.001 b,*
Decrease drug dose 6 (27.3) 9 (33.3) 6 (5.6) 21 (13.4) <0.001 b,*
Change drug administration time 4 (18.2) 4 (14.8) 4 (3.7) 12 (7.6) 0.013 b,*
Change drug administration rate 5 (22.7) 15 (55.6) 8 (7.4) 28 (17.8) <0.001 b,*
Change drug dosage form 7 (31.8) 1 (3.7) 2 (1.9) 10 (6.4) <0.001 b,*
Advise patients about the drug 11 (50.0) 18 (66.7) 63 (58.3) 92 (58.6) 0.497
Monitor patient 5 (22.7) 8 (29.6) 18 (16.7) 31 (19.7) 0.296

ADR prevention methods
Advise patients about recurrent drug allergy 20 (90.9) 26 (96.3) 93 (86.1) 139 (88.5) 0.370 b

Drug allergy card 15 (68.2) 27 (100.0) 41 (38.0) 83 (52.9) <0.001 *
Transfer drug allergy data to responsible agency 13 (59.1) 18 (66.7) 82 (75.9) 113 (72.0) 0.221
Adjust drug dose in special populations 10 (45.5) 9 (33.3) 9 (8.3) 28 (17.8) <0.001 b,*
Check drug interactions 12 (54.5) 11 (40.7) 23 (21.3) 46 (29.3) 0.003 *
Search ADR reference books 4 (18.2) 8 (29.6) 16 (14.8) 28 (17.8) 0.213 b

Record ADR history in medical notes 16 (72.7) 24 (88.9) 44 (40.7) 84 (53.5) <0.001 *
Record ADR history in computer programs 12 (54.5) 25 (92.6) 37 (34.3) 74 (47.1) <0.001 *
Attach drug allergy sticker to medical notes 6 (27.3) 25 (92.6) 43 (39.8) 74 (47.1) <0.001 *
Attach drug allergy label to the patient’s bed 5 (22.7) 5 (18.5) 24 (22.2) 34 (21.7) 0.908

Staff/organization to whom HCPs reported the
ADRs

Responsible physicians 12 (54.5) 19 (70.4) 97 (89.8) 128 (81.5) <0.001 b,*
Pharmacists on ADR duty 21 (95.5) 21 (77.8) 82 (75.9) 124 (79.0) 0.121
Responsible nurses 13 (59.1) 15 (55.6) 67 (62.0) 95 (60.5) 0.818
Pharmacy department 7 (31.8) 13 (48.1) 29 (26.9) 49 (31.2) 0.102
The Ministry of Public Health (MOPH) 0 (0.0) 5 (18.5) 0 (0.0) 5 (3.2) <0.001 b,*

a Pearson’s chi-squared Test; b Fisher’s exact test; c Specific ADR criteria: vancomycin evaluation criteria (n = 1),
anaphylaxis evaluation criteria (n = 1), drug-use manual for hospital (n = 10), RegiSCAR (Registry of Severe Cuta-
neous Adverse Reactions) score for DRESS (n = 4), not identified (n = 13); * the level of significant different < 0.05.

The method for ADR management most frequently reported by the HCPs was stop-
ping the suspected drug (88.5%). The used methods of ADR management were significantly
different between professions, except for providing patient advice about drug use (p = 0.497)
and monitoring patients (p = 0.296) (Table 2). The methods for ADR prevention most fre-
quently reported by the HCPs was providing patient advice about recurrent drug allergies
(88.5%). The common ADR prevention methods were different among the professions.
There were significant differences between the professions in relation to the awareness of
different ADR prevention methods, except for providing patient advice about recurrent
drug allergies (p = 0.370), transferring drug allergy data to a responsible agency (p = 0.221),
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search data from ADR reference books (p = 0.213) and attaching drug allergy labels to the
patient’s bed (p = 0.908) (Table 2).

Of the 157 respondents who were involved in ADR monitoring, 81.5% claimed that
they reported all suspected ADR cases. Table 2 shows that the respondents most commonly
reported suspected ADR symptoms to the responsible physicians (81.5%), followed by
the pharmacists on ADR duty (79.0%) and the responsible nurses (60.5%). Only phar-
macists reported suspected ADRs to the Ministry of Public Health (18.5% of pharmacist
respondents).

3.4. Barriers to ADR Reporting

Among 155 respondents, the top three barriers to ADR reporting were the uncertainty
of a causal relationship between drug and reactions (60.0%) well-known ADRs (22.6%),
not understanding the processes and steps of ADR monitoring and unavailability of ADR
reporting forms (both 19.4%). The rates of not understanding the processes and steps of
ADR monitoring (p = 0.017), inadequate time for ADR reporting (p = 0.001) and the shortage
of staff (p = 0.022) were significantly different between professions (Table 3).

Table 3. Barriers to ADR reporting experienced by profession.

Reasons

Profession of Respondents, N (%)
p-Value a

Physician
(n = 22)

Pharmacist
(n = 27)

Nurse
(n = 106)

Total
(n = 155)

Well-known ADRs 6 (27.3) 6 (22.2) 23 (21.7) 35 (22.6) 0.849
Not serious ADRs 5 (22.7) 8 (29.6) 16 (15.1) 29 (18.7) 0.196
Uncertainty of the causal relationship between
drug and reactions 17 (77.3) 18 (66.7) 58 (54.7) 93 (60.0) 0.107

Not understanding the ADR monitoring
process 9 (40.9) 3 (11.1) 18 (17.0) 30 (19.4) 0.017 *

ADR reporting forms unnavailable 4 (18.2) 2 (7.4) 24 (22.6) 30 (19.4) 0.200
ADR reporting forms too complicated 3 (13.6) 4 (14.8) 5 (4.7) 12 (7.7) 0.078 b

Inadequate time for ADR reporting 6 (27.3) 11 (40.7) 11 (10.4) 28 (18.1) 0.001 b,*
Lack of cooperation between healthcare teams 2 (9.1) 3 (11.1) 7 (6.6) 12 (7.7) 0.581 b

Staff shortage 3 (13.6) 7 (25.9) 8 (7.5) 18 (11.6) 0.022 b,*
Lack of support from leaders 2 (9.1) 0 (0.0) 4 (3.8) 6 (3.9) 0.195 b

Lack of technology to monitor ADRs 4 (18.2) 1 (3.7) 5 (4.7) 10 (6.5) 0.055 b

a Pearson’s chi-squared test; b Fisher’s exact test; * the level of significant different < 0.05.

3.5. Factors Related to Practices in ADR Monitoring and Reporting

The univariate analysis of the factors related to practices in ADR monitoring showed
that hospital (p = 0.015), gender (p = 0.027), age (p = 0.025), profession (p < 0.001) and years
of work experience (p = 0.030) were significantly associated with practices in the moni-
toring and reporting ADRs. Multiple logistic regression analysis identified pharmacists’
professions (OR 20.405; 95% CI 4.098, 101.607; p < 0.001) and more than 20 years of work
experience (OR 0.271; 95% CI 0.087, 0.845; p = 0.024) as the factors independently associated
with reporting ADRs (Table 4).

3.6. Attitudes towards Severe ADR Monitoring

Attitudinal scores could be calculated for 157 respondents. The overall mean attitude
score was 28.5 ± 3.27 (min-max = 8–40). Just under under two-thirds of respondents (62.4%)
had a moderate attitude (mean = 26.5 ± 2.16); the remaining 59 respondents (37.6%) had a
good attitude (mean = 31.8 ± 1.82). Physicians had the highest overall mean attitude score,
followed by pharmacists and nurses (29.3 ± 2.53, 28.9 ± 2.32, and 28.2 ± 3.57, respectively),
and the overall mean attitude scores were not significantly different between the three
professions (p = 0.121).

A large majority of the respondents agreed with the following statements: severe
ADRs are manageable and preventable (90.5%), the management of severe ADRs can
improve patient compliance (89.1%) and an ADR monitoring tool can decrease the severity
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level of ADRs (87.3%). Conversely, approximately two-thirds of the respondents disagreed
with the statement that the management of severe ADRs is a waste of time (63.0%), half
of the respondents disagreed with the statement that the treatment of severe ADRs is the
responsibility of HCPs only (49.1%) and one-third of some respondents disagreed with the
statement that the monitoring of severe ADRs is difficult and complicated (32.5%) (Table 5).

Table 4. Multiple logistic regression analysis of the factors related to practices in ADR monitoring
and reporting.

Variables

No. of Respondents; N (%)

Adjusted OR

95% CI

p-ValueMonitor and
Report ADRs

(n = 157)

Not Monitor and
Report ADRs

(n = 193)
Lower Upper

Hospital
Srinagarind Hospital 134 (85.4) 180 (93.3) 1 0.396Queen Sirikit Heart Center 23 (14.6) 13 (6.7) 1.418 0.633 3.174

Gender
Male 11 (7.0) 28 (14.5) 1 0.152Female 146 (93.0) 165 (85.5) 1.944 0.783 4.824

Age (years)
18–34 91 (58.0) 118 (61.1) 1
35–50 55 (35.0) 47 (24.4) 2.145 0.929 4.954 0.074
>50 11(7.0) 27 (14.0) 1.728 0.470 6.351 0.410

Profession
Physician 22 (14.0) 43 (22.3) 1
Pharmacist 27 (17.2) 2 (1.0) 20.405 4.098 101.607 <0.001 *
Nurse 108 (68.8) 148 (76.7) 1.289 0.626 2.656 0.491

Years of work experience (years)
<10 96 (61.1) 115 (59.6) 1
10–20 38 (24.2) 31 (16.1) 0.643 0.276 1.498 0.306
>20 23 (14.6) 47 (24.4) 0.271 0.087 0.845 0.024 *

Variables included in the multiple logistic regression analysis are hospital, gender, age, profession and years of
work experience. * The level of significant different < 0.05

Table 5. Attitudes of respondents towards severe ADR monitoring.

Statements

Attitudes (N, %)
Mean ± S.D.Absolutely

Agree
Agree Not Sure Disagree Absolutely

Disagree

1. Severe ADR monitoring is a direct
role of HCPs. 48 (30.6) 85 (54.1) 13 (8.3) 6 (3.8) 5 (3.2) 4.05 ± 0.911

2. Treatment for severe ADRs is the
responsibility of HCPs. 11 (7.0) 49 (31.2) 20 (12.7) 64 (40.8) 13 (8.3) 3.12 ± 1.151

3. Monitoring severe ADRs is difficult
and complicated. 10 (6.4) 63 (93.6) 36 (53.5) 45 (30.6) 3 (1.9) 2.80 ± 0.992

4. Severe ADRs are manageable and
preventable. 29 (18.5) 113 (72.0) 11 (7.0) 1 (0.6) 3 (1.9) 4.04 ± 0.673

5. It can be difficult to differentiate
between severe ADRs and
symptoms due to other causes.

9 (5.7) 69 (43.9) 48 (30.6) 28 (17.8) 3 (1.9) 2.66 ± 0.903

6. Severe ADR management is a waste
of time. 4 (2.5) 27 (17.2) 27 (17.2) 69 (43.9) 30 (19.1) 3.60 ± 1.061

7. Severe ADR management can
improve patient compliance. 36 (22.9) 104 (66.2) 17 (10.8) 0 (0.0) 0 (0.0) 4.12 ± 0.570

8. ADR monitoring tools can decrease
the severity level of ADRs. 37 (23.6) 100 (63.7) 18 (11.5) 0 (0.0) 2 (1.3) 4.08 ± 0.679

S.D.: standard deviation; N: number of respondents.

4. Discussion

This cross-sectional study had a reasonable overall response rate of 68.6%, slightly
lower than reported in comparable previous studies [17,26], but with a similar majority of
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female respondents [17]. The proportions of HCPs by profession in our study (physicians
18.6%, pharmacists 8.3% and nurses 73.1%) were broadly similar to those reported in the
previous studies (physicians 13.8%, pharmacists 8.08% and nurses 77.4% and physicians
17.6%, pharmacists 20.5% and nurses 61.9%) [17,26]. The key element to identify a suspected
ADR in the current study was the temporal relationship between the administration of a
medicine and the observation of an adverse effect. Overall, the known general methods
of ADR identification in the current study were similar to the previous studies [31,32].
Pharmacists most frequently used reports from patients to identify ADRs; physicians and
nurses used the observation of abnormal symptoms after the drugs were administered.
This could be because physicians and nurses are more able to directly observe patients’
symptoms. Pharmacists also used ADR monitoring systems by HCP teams to identify
ADRs much more frequently than physicians and nurses. Patient history taking was the
most common way of identifying severe ADRs, in line with the previous studies [33], and
using specific criteria for severe ADR identification was needed, as reported in the previous
studies [34–36]. This suggests that the selection of methods for ADR identification by HCPs
depends on their pattern of patient care.

Few respondents were aware of causality tools, such as the WHO-UMC criteria and
Naranjo’s algorithm, despite reports of the widespread use of these tools [37,38]. Therefore,
the strategies to increase knowledge about the causality assessment methods of ADRs
should be established for all HCPs. Pharmacists were the main profession to use these
tools for causality assessments. The most frequently used method for causality assessment
by physicians and pharmacists was the Naranjo’s algorithm, although pharmacists pre-
dominated in this category. The most frequently selected methods for ADR management
by all HCPs were to stop the suspected drugs, provide patient advice about drug use and
changing new drugs, which is also in line with a previous study [12]. However, the study
was conducted in a primary healthcare center that used referral to a tertiary health facility
as ADR management. This result differs from our study conducted in tertiary care teaching
hospitals, where referral was not used. The prevention of the suspected drug was suitable
for severe ADR management. We found that physicians and pharmacists were, in general,
far more involved in ADR management than nurses.

This study found that the most used methods of ADR prevention by all professions
were providing patient advice about recurrent drug allergy and recording ADR history in
medical notes, which is also in line with the previous studies [26,39]. This indicated that
HCPs were aware of patient safety, especially concerning the information about recurrent
drug allergies in patients. The individual professions used different methods of ADR
prevention, which seemed to be aligned to their professional role. The physicians mainly
focused on the methods that directly affected the patients and recorded safety data in
medical notes rather than using systemic processes, such as recording the ADR history
in computer database or attaching drug allergy stickers. The pharmacists usually started
with drug allergy card provision to patients, followed by advice to patients, recording
the ADR history and attaching allergy labels to the medical notes. The evidence from
the previous studies suggests that hospital pharmacists can not only identify and report
ADRs, but also help in the prevention of ADRs [40], and this is one of the main roles of
pharmacists in Thailand [39]. It can be observed from our survey that the most frequently
employed method of ADR prevention by nurses was transferring drug allergy data to a
responsible agency or hospital management, presumably because of their close patient
contact in nursing care. Responsible physicians were the most likely to receive ADR reports
from other HCPs. This finding was comparable to other studies [41–45]. The nurses usually
reported ADRs to the responsible physicians and pharmacists who were on ADR duty,
rather than directly to the pharmacy department in the hospitals, as can be observed in
the previous studies [41,45]. The pharmacists had the highest proportion of reporting
ADRs to the regulatory authority. In Thailand, pharmacists have the responsibility of
reporting ADRs to the Thai Health Product Vigilance Center, and our study confirmed that
pharmacists understand this role.
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The most common barrier to ADR reporting by all professions was the uncertainty
about the causal relationship between drug and reactions. Similar results were found in
the previous studies of pharmacists [19,23,27,46–48] and nurses [42]. This is regrettable,
since regulatory authorities only require a suspicion that a drug was linked to an adverse
effect. The knowledge of a causal relationship should be promoted among HCPs. The
other barriers to ADR reporting found in this study were at rates similar to those found in
the previous studies [4,12,16,19,23,42,44,46–50]. However, in our study, not understanding
the ADR monitoring process was a frequent barrier to ADR reporting by physicians, in
contrast to the previous studies that showed that the main barrier was unavailable ADR
reporting forms [12,16,51]. Not only improving the knowledge of causal relationships, but
also understanding the ADR monitoring process should be promoted. For nurses, the main
barrier to ADR reporting was the unavailability of ADR reporting forms, which matched
similar results obtained in the previous studies [4,44,50]. Therefore, providing adequate
ADR reporting forms will support nurses to increase ADR reporting. However, in our
study, it was only nurses that had a fear of legal complaints as a barrier to ADR reporting,
in contrast to the previous studies that showed that physicians, pharmacists and nurses
all had a fear of the legal issues [12,13,48]. The profession of the HCPs and the years of
work experience were significantly associated with the practices in ADR monitoring and
reporting. The pharmacists were more likely to monitor and report ADRs, which is in
line with the pharmacists having the responsibility of monitoring and reporting ADRs
to the national pharmacovigilance system in Thailand. A recent study found that senior
pharmacists were more likely to report ADRs than general pharmacists [49], and that
physicians with more than six years of work experience were 4.6 times more likely to
report an ADR, compared to physicians with one to three years of work experience [52].
Our study shows that pharmacists in practice for less than 10 years are more likely to
monitor ADRs than pharmacists practicing for more than 20 years, which is in agreement
with a previous study [53]. Other studies also reported that having more than 10 years of
work experience was associated with poor ADR reporting practice by HCPs [26], and that
younger pharmacists and those who had received ADR training were significantly more
likely to report ADRs [48].

The majority of respondents had a positive attitude towards ADR monitoring or
reporting. Our study shows that around 40% of all HCPs have a positive attitude towards
severe ADR monitoring, which is a lower proportion than the previous studies [12,17,26,27].
However, our study includes all the steps in the monitoring and reporting of severe ADRs,
whereas the other studies only measure the attitudes towards ADR reporting. Our HCPs
agreed that the management of severe ADRs could improve patient compliance, confirming
a previous study that found that ADRs influence medication adherence [54]. In the current
study, the HCP respondents agreed that it can be difficult to differentiate between severe
ADRs and adverse events with other causes, as found in the previous studies [42,46].

The current study has some limitations. It was conducted only in the northeastern
region of Thailand; hence, our findings may not be generalized to all HCPs in Thailand.
Moreover, the gathered findings were obtained from self-administered questionnaire, which
may be subject to recall and social desirability biases.

5. Conclusions

HCPs frequently used the further patient history taking as the main method of severe
ADR identification. The uncertainty of the causal relationship between drugs and reactions
was a major barrier to reporting ADRs. HCPs with less work experience and with a
pharmacist profession were more likely to monitor and report ADRs. However, HCPs
had a positive attitude towards severe ADR monitoring. Improving the knowledge of
ADR monitoring should be promoted to all HCPs. This could enhance the awarness of
HCPs to recognize the importance of ADR monitoring and reporting, which would lead to
medication safety for patients.
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Abstract: Over the last three decades, there has been an increase in the population as a result of the
migratory flow due to the arrival of migrants to Spain, including young women of childbearing
age and with reproductive capacity. This phenomenon has made childbirth assistance an extremely
important priority in recent years. The aim of this study was to assess the satisfaction and experience
during childbirth and the postpartum period in pregnant women according to their religion after
assistance in a tertiary hospital. A descriptive cross-sectional study was conducted on a sample
of 242 women using the validated Spanish version of the Mackey Childbirth Satisfaction Rating
Scale (MCSRS) to measure satisfaction with the childbirth experience during the months of January
to April 2021. Statistically significant differences were found in the domains of birth satisfaction
(p < 0.01), satisfaction with the obstetrician (p < 0.01), and perception of pain during labour (p < 0.01).
The Christian group of women scored higher in these three domains as compared to the Muslim
group. The rate of breastfeeding at birth was 5.26 times higher among the Muslim group compared
to the Christian group (p = 0.02). The experience of childbirth and the puerperium significantly
influenced the levels of satisfaction of pregnant women with the process of childbirth in a different
way according to the religious culture of the patient.

Keywords: childbirth; childbirth experience; patient satisfaction; cultural diversity; Christianity;
Islam; pregnant women; postpartum period

1. Introduction

Lived experiences during childbirth have the potential to impact women’s lives. The
quality of these experiences is specifically related to fragility, vulnerability, stress, and
emotional alterations that mark the experience and constitute memories of various kinds in
pregnant women [1]. Throughout the pregnancy process, the woman creates expectations
related to childbirth, generally established by cultural and social influences such as the
support of her family network or access to and knowledge of the health system. If a good
relationship is established between the health professional and the patient, the patient can
gain positive reinforcement regarding her subsequent labour. If this link is not established,
the woman is more likely to have doubts, conflicts or fears due to previous poor experience,
lack of knowledge, and low confidence in the system [1,2].

The approach provided by Leininger’s nursing theory of diversity and universality of
cultural nursing care [3] offers patients from different cultures the opportunity to express
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their wishes by guiding professionals to achieve culturally appropriate health care. Social
life cannot be conceived without a religious dimension, since it is through it that the moral
status that governs a society can be analysed, as well as the worldview around it, which
gives a unique identity to the residing inhabitants. Culture and religion are not two distinct
spheres of social life but part of a general construct that defines the creation of societies. This
is why the study of their interrelationship helps us understand the dimensions of culture
more precisely, insofar as religion is a human creation and activity that is conceivable only
and thanks to society itself. Religion gains strength as a cultural phenomenon because it
helps build personality in childhood and ensure social cohesion [4]. In this research, when
referring to both Christian and Muslim culture, we do not refer to religion as person’s
relationship with a divinity but rather as the set of beliefs, behavioural norms, and morality
that are associated with culture.

Likewise, over the last three decades, there has been an increase in the population as a
result of the flow of migrants to Spain, including young women of childbearing age and
with reproductive capacity. This phenomenon has made childbirth assistance an extremely
important priority in recent years [5]. In this sense, the different cultural approaches that
people from other cultures may take to pregnancy, childbirth, and puerperium depending
on their country of origin must be considered, and this factor could have a significant
influence on the perception and experience of childbirth [6]. Cultural aspects are funda-
mental factors in the perception and acceptance of health services by migrant women, as
the literature shows that their reproductive behaviours are influenced by the socio-cultural
and health conceptions of their country of origin [7,8]. According to the Spanish Statistical
Office, immigrants living in Spain correspond to 11.5% of the population. In terms of
religion, 97% of the Spanish population is Christian, 2% is Muslim, and the remaining 0.7%
belongs to other minority religions [9].

In the field of obstetrics, maternal satisfaction after childbirth has consequences for the
health of the mother and her newborn [10], so its measurement could provide a valuable
result to improve the quality of care provided [11]. Some authors relate satisfaction to
the fulfilment of women’s expectations of care [10]. In this sense, Hodnett identifies the
personal expectations of pregnant women, women’s participation in decision-making, and
the support and quality of the relationship with health professionals [11] as key elements
for experience satisfaction. Additionally, a positive birth experience may have implications
in the satisfaction of a subsequent pregnancy, as it has been observed that, in these cases,
women are more likely to have positive expectations for their next birth [12].

The concept of satisfaction with the experience of childbirth and with the health
care received during this process is currently an important indicator of the quality of
maternity care [13]. Despite this, it is difficult to measure factors such as perceived quality
and satisfaction with health care, since, as previously mentioned, women construct their
experience of childbirth differently depending on multiple emotional, social, cultural,
and psychological factors [14]. Self-esteem and autonomy can be affected by the support
a mother receives, how she prepares for childbirth, and how she accepts her feelings
before, during, and after birth [13]. Having a positive experience of motherhood can
improve interaction with the child, which may lead to a strong foundation for long-term
family health. However, satisfaction is a life-changing event, and positive birth satisfaction
outcomes are subject to a variety of individual and environmental factors that must be
considered in any assessment [13].

Therefore, the aim of this study was to assess the satisfaction and experience during
childbirth and the postpartum period in pregnant women after being assisted in a tertiary
hospital according to whether they are socialised in Christian or Muslim culture.

2. Materials and Methods

2.1. Design and Participants

A descriptive cross-sectional study was designed. The sample consisted of women
who gave birth to full-term children at the Hospital Punta de Europa in Algeciras (Spain)
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from 1 January 2021 to 30 April 2021. This hospital is considered a Level 3 hospital. The
Sample Size Calculator was used to calculate the sample size. A confidence level of 95%
with a margin of error of 0.05 was established. The total population was estimated at
366, and for these data, the sample size should be at least 188 individuals. Eventually, a
sample of n = 242 was obtained. The sample was obtained from a consecutive sampling of
all women visiting the centre to give birth who met the inclusion criteria and wished to
participate in the study on a voluntary basis. The two groups were configured as follows:
176 subjects represented the Christian culture group and 66 subjects represented the Muslim
culture group.

The inclusion criteria were as follows: (1) women for whom the birth was normal,
without any complications beyond the usual ones, be it normal birth, instrumental, or cae-
sarean section; (2) women whose newborns were born healthy, without any complications
and not requiring more time in hospital than usual; (3) women who were Christian or
Muslim; and (4) women who were fluent in Spanish, both spoken and written.

In the study period, a total of 360 births were attended in the study hospital. Of these
patients, 261 were Christian, 98 were Muslim, and only 1 declared a different religion. In
total, there were 11 Muslim women who did not speak or understand Spanish. In terms of
maternal complications during childbirth, there was only one case of severe postpartum
haemorrhage, and in terms of neonatal complications, there were only 2 cases in which the
newborns required more time in hospital than usual.

After informed consent was requested, the patient was asked to fill in the questionnaire
before her discharge from hospital. Data collection was carried out by the research team.

2.2. Measuring Instrument

A self-administered questionnaire consisting of one part including socio-demographic
data and a second part focused on a Spanish validated questionnaire of the Mackey Child-
birth Satisfaction Rating Scale (MCSRS) [13] was used as the measuring instrument. The
MCSRS was originally developed in English, and it was administered to the woman after
delivery. In 2012, Mas-Pons et al. [14] validated the scale in Spanish to measure the satis-
faction after the experience of childbirth, obtaining a Cronbach’s alpha coefficient of 0.94
for the total scale. The scale consists of 34 items grouped into five domains referring to the
woman (9 items), the partner (2 items), the newborn (3 items), the midwife (9 items), and
the obstetrician (8 items). It also contains an overall experience rating subscale (3 items).
Each item is evaluated on a 5-point Likert scale ranging from very dissatisfied (1) to very
satisfied (5). The final score of the scale is obtained by adding the values assigned to each
item, so the higher the score, the higher the satisfaction. In addition, the scale allows partial
scores to be given for each subscale.

2.3. Statistical Analysis

Descriptive statistics were presented as percentages and frequencies. The Kolmogorov–
Smirnov test was used to determine whether the data showed normal behaviour; the
Kruskal–Wallis test was used to test whether there were differences in the analysed groups
with respect to the assessment of the different dimensions; and the Mann–Whitney U test,
with Bonferroni correction, was used to analyse which subgroups differed from each other.

Finally, a binary logistic regression analysis was performed on those factors that were
considered most influential after the preliminary study (marital status, level of education,
income, presence of a companion at birth, and breastfeeding after the first hour). To study
the goodness of fit of the logistic regression model, the Nagelkerke R-squared test and the
Hosmer and Lemeshow test were used.

SPSS software version 20.0 was used for the study, and a confidence level equal to or
greater than 0.05 was established for the entire analysis as a criterion for considering that a
statistically significant effect exists.
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2.4. Ethical Considerations

Participants answered the questionnaire voluntarily and accepted the informed con-
sent. Participants’ responses were recorded anonymously and the information was treated
confidentially in accordance with Organic Law 3/2018, of 5 December, on Personal Data
Protection and guarantee of digital rights.

In addition, this study was approved by the Research Ethics Committee of Cadiz
as a body attached to the Ministry of Health and Families of the Andalusian Regional
Government (Spain) in April 2021.

3. Results

Table 1 presents the sociodemographic characteristics of the sample. A total of 242 patients
were included, of whom 72.7% belonged to the Christian culture group (n = 176) and 27.3%
belonged to the Muslim culture group (n = 66).

Table 1. Description of sociodemographic characteristics.

Quantitative Variables

Variable Minimum Maximum M SD 1 N

Age 19 44 30.59 5.38 242
Number of

children 0 5 1.69 0.89 242

Qualitative Variables

N %

Marital status

Single 104
103 Christians

43%1 Muslim

Married 130
65 Christians

53.7%65 Muslims

Separate/Divorced 6
6 Christians

2.5%0 Muslim

Widow 2
2 Christians

0.8%0 Muslims

Educational level

No studies 15
5 Christians

6%10 Muslims

Primary education 70
40 Christians

29%30 Muslims

High School/Vocational 97
80 Christians

40%17 Muslims

University/Post-Graduate 60
51 Christians

25%9 Muslims

Culture
Christian 176 72.7%
Muslim 66 27.3%

1 SD: Standard Deviation.

Table 2 shows the means of the different test domains as well as the total score.
According to Table 3, women of Christian culture obtained a higher mean score in the

pain (M = 8.31, SD = 1.79), dilation phase (M = 21.05, SD = 5.04), expulsive phase (M = 18.63,
SD = 4.55), and obstetrician (M = 27.09; SD = 6.05) domains; on the other hand, women
of Muslim culture obtained a higher mean score in the midwife (M = 28.03; SD = 3.31)
and newborn (M = 10.30; SD = 1.85) domains. Statistically significant differences were
found in the pain, satisfaction with the delivery, and satisfaction with the obstetrician
variables. In terms of overall satisfaction with the questionnaire, the Christian group
(M = 6.96, SD = 1.44) scored slightly higher than the Muslim group (M = 6.82, SD = 1.20),
but these differences were not statistically significant (p = 0.11).
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Table 2. Test domains and total score.

Variables N Minimum Maximum M SD 1

Pain domain 242 2 10 8.13 1.87
Dilatation domain 242 4 28 20.99 4.88
Expulsive domain 242 6 24 18.31 4.44
Newborn domain 242 4 12 10.29 1.97
Midwife domain 242 6 32 27.64 5.05

Obstetrician domain 242 4 32 26.78 5.82
Overall experience domain 242 0 8 6.92 1.37

Final score 242 37 136 110.93 19.29
1 SD: Standard Deviation.

Table 3. Comparison between means according to the culture.

Domains Culture p-Value 1

Pain

Christian
M 8.31

0.01 *

SD 1.79
N 176

Muslim
M 7.64
SD 2.03
N 66

Dilatation

Christian
M 21.05

0.69

SD 5.04
N 176

Muslim
M 20.85
SD 4.46
N 66

Expulsive

Christian
M 18.63

0.01 *

SD 4.55
N 176

Muslim
M 17.48
SD 4.05
N 66

Newborn

Christian
M 10.28

0.7

SD 2.03
N 176

Muslim
M 10.30
SD 1.85
N 66

Midwife

Christian
M 27.49

0.46

SD 5.57
N 176

Muslim
M 28.03
SD 3.31
N 66

Obstetrician

Christian
M 27.09

0.01 *

SD 6.05
N 176

Muslim
M 25.94
SD 5.09
N 66
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Table 3. Cont.

Domains Culture p-Value 1

Overall experience

Christian
M 6.96

0.11

SD 1.44
N 176

Muslim
M 6.82
SD 1.20
N 66

1 U de Mann–Whitney; * p < 0.05.

A binary logistic regression model was used for the multivariate analysis. Culture was
taken as the dependent variable, and all variables that were statistically significant in the
bivariate analysis were taken as independent variables. These variables were marital status,
level of education, income, presence of a birth companion, initiation of breastfeeding after
the first hour of labour, pain experienced during labour, methods of pain relief, satisfaction
during the second stage of labour, and satisfaction with the obstetrician (Table 4).

Table 4. Binary logistic regression model for culture.

Exp (B)
95% C.I. to EXP (B) 1

Sig.
Lower Higher

Marital status

Single Ref. 0.003
Married 0.24 0.06 0.87 0.03

Separate/Divorced 1.34 0.39 4.53 0.63
Widow 0.11 0.008 1.62 0.10

Educational level

No studies Ref. 0.006
Primary education 5.74 0.40 81.55 0.19

High School/Vocational 0.27 0.07 1.01 0.05
University/Post-Graduate 1.92 0.66 5.55 0.22

Incomes

None Ref 0.005
EUR <500 26.81 2.84 252.6 0.004

EUR 500–1000 3.13 0.20 48.28 0.41
EUR 1000–2000 13.46 2.85 63.58 0.001

EUR >2000 14.19 3.16 63.64 0.001

Presence of a birth companion 17.90 6.56 48.78 0.01
Breastfeeding after the first hour postpartum 0.19 0.06 0.54 0.002

Constant 0.02 0.01
1 Hosmer–Lemeshow test (Chi squared = 11.71) p = 0.16 and Nagelkerke’s R2 (0.51).

According to this model, the following results were found as regards marital status:
Muslim women were 4.16 times more likely to be married than single, compared to

Christian women.
With regard to educational level, Christian women were 1.92 times more likely to have

university education than no studies, compared to Muslim women.
In terms of income, Christian women were 14.19 times more likely to have an income

of more than EUR 2000 than no income, compared to Muslim women.
In relation to accompaniment during birth, the model indicates that Christian women

were 17.9 times more likely to be accompanied than being alone, compared to Muslim women.
Finally, the model predicts that, in relation to the initiation of breastfeeding after the

first hour postpartum, Muslim women were 5.26 times more likely to breastfeed their
newborns than Christian women.
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4. Discussion

The main findings of this study were that statistically significant differences were
found in the domains of birth satisfaction, satisfaction with the obstetrician, and perception
of pain during labour. The Christian group of women scored higher in these three domains
compared to the Muslim group. The rate of breastfeeding at birth was 5.26 times higher
among the Muslim group compared to the Christian group.

There are few studies in the literature that measure the satisfaction with the birth
experience [11–15]. In this case, the experience was measured in women from different
cultures, specifically Muslim women from the north of Morocco and Christian women
from Spain.

Studies in the UK, Australia, Canada, and Sweden have found that continuous support
from health care staff, a close relationship with them, and a warm atmosphere in birth
centres may be factors that encourage women to obtain more information, participate in
decision making, and have greater overall satisfaction [16,17].

Handelzalts et al. [18] conducted a study to assess the experience of childbirth in
emergency situations in the second stage of labour. They concluded that, in instrumental
deliveries and emergency caesarean sections, women were less satisfied than those who
did not undergo an emergency intervention. In the present study, it was Christian women
who had a higher number of caesarean sections and instrumental deliveries compared
to Muslim women, and the latter had a higher level of satisfaction, although with no
statistically significant differences. A recent study [19] compared the level of satisfaction
with the birth experience when accompanied or unaccompanied. This study indicated that
women who were accompanied during labour had higher levels of satisfaction with the
birth experience than those who were not. In this study sample, the proportion of Christian
women who were accompanied at birth was much higher than in the Muslim group. An
odds ratio of 5.01 was identified; i.e., Christian women were five times more likely to be
accompanied at birth than Muslim women. Although there was no significant difference,
these data agree with the previous study that Christian women scored higher levels of
satisfaction than Muslim women.

Many studies [18–22] have shown that the response to pain varies according to culture.
As for the perception of the pain of labour contractions, both the perception and the
expression of pain may be socio-culturally constructed [23,24]. In some cultures, women in
labour pain are urged to remain silent, while in other cultures they are allowed to express
their pain [25]. Although not generalisable to all women, those from North Africa tend to be
less inhibited and more exaggerated in their expression of pain. Many Muslim women are
reluctant to use epidural analgesia, often due to lack of knowledge [26]. In the present study,
the percentage of Muslim women who received epidural analgesia was 33%. However, in
women of Christian culture, about 60% made use of the different methods of pain relief.
The perception of pain may be influenced by other issues such as pre-birth information, e.g.,
attendance of childbirth preparation classes, as well as different psychosocial conditions
that women may have; e.g., increased fear of the birth process, loneliness, and lack of
emotional support predisposes women to a lower pain tolerance [25]. Eighty-five per cent
of the sample did not attend childbirth preparation classes, which could have caused a
higher perception of pain, but there is little difference between women from Christian and
Muslim cultures in this respect, as the proportion between the two groups was similar. In a
study on Islamic women [26], it was shown that those who received pre-birth information
had significantly reduced levels of pain during labour. Although Luque-Fernández and
Oliver-Reche [25] stated that Muslim women are more vocal when it comes to expressing
their pain in labour, in our case the opposite was true, with a greater verbalisation and
expression of feelings about the perception of pain being higher for the group of Christian
women than for the group of Muslim women, and statistically significant differences were
found in this respect. Another recent study correlated accompaniment during the birth
process with perceived pain during labour. The authors indicated that patients who were
accompanied at birth reported less pain than those who were not accompanied [27].
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On the other hand, the World Health Organisation recommends exclusive breastfeed-
ing until the sixth month of life and mixed breastfeeding until 2 years or more. However, at
least 85% of mothers in the world do not follow these recommendations, and only 35% of
infants under 4 months of age are exclusively breastfed [28]. In the present study, Christian
women breastfed less than Muslim women in the first hour of life. Muslim women were
5.26 times more likely to breastfeed their baby in the first hour of life than Christian women.

Regarding the possible limitations, the first difficulty encountered is the small number
of studies available in the scientific literature that assess levels of satisfaction with the birth
experience, and it is even more difficult to find those which relate the birth experience to
other cultures. Secondly, another limitation may be that the proportion of women of Muslim
culture is smaller than the proportion of women of Christian culture, so comparisons may
be affected even though the sample was significant. In addition, the type of sampling used,
i.e., non-probabilistic, allows for an orientation of the results, but not a representativeness of
the sample. In this sense, it should be noted that the results point to associations, but do not
allow us to establish cause-and-effect relationships, as it is a cross-sectional study. Finally,
another possible limitation may lie in the fact that the sample was drawn from a single
hospital. The results obtained should not be generalised to other different populations;
however, due to the proximity to North Africa, the population may be representative of
both cultures. Further research would be necessary to assess satisfaction with the birth
experience in order to adapt and improve the health services offered to the population
regardless of their culture.

5. Conclusions

Satisfaction in childbirth can be influenced by the woman’s culture, as women of a
Christian culture show greater satisfaction in general. Nevertheless, they perceive the birth
experience as more painful given the use of epidural analgesia. In addition, they have more
dystocic deliveries, leading to higher satisfaction with the obstetrician.

On the other hand, women of Muslim culture have a higher number of eutocic deliv-
eries and score higher in terms of satisfaction with the midwife. They also show higher
rates of breastfeeding and were less accompanied by a family member during the dilation
and expulsive phases of labour.
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Abstract: Interpersonal communication is beneficial in promoting individuals’ tendency to accept
health-campaign-targeted behavior. Based on the protective action decision model, this study in-
vestigated the key factors underlying individual’s interpersonal communication on the Gongkuai
campaign, which was carried out during Coronavirus disease 2019 (COVID-19). The main goal of
the Gongkuai campaign was to change traditional communal eating habits and reduce public health
risks. An online questionnaire survey involving 618 respondents was conducted in China after the
2020 Gongkuai campaign propagated, and the data were analyzed by using the structural equation
modeling technique. The results indicated that health campaign exposure is a critical determinant of
perceived campaign-related knowledge and health risk perception, which are significant predictors
of interpersonal communication. Meanwhile, campaign-related knowledge can elicit risk perception.
Furthermore, campaign exposure influenced interpersonal communication in ways that traditional
diet culture did not predict. Risk perception was also unaffected by traditional diet culture. It
is worth noting that individuals’ agreement with traditional diet culture does not hinder health
campaign-generated interpersonal communication in the context of public health crisis. Based on
the findings, theoretical and policy implications for motivating interpersonal communication were
discussed, and research limitations were pointed out.

Keywords: health campaign; interpersonal communication; traditional diet culture; health risk
perception; Gongkuai campaign

1. Introduction

The outbreak of COVID-19 in China in 2019 sparked anxiety worldwide, causing
significant economic and psychological harm [1]. Fortunately, the spread of the virus can
be slowed if the public takes appropriate precautions, such as wearing a face mask and
not sharing food and drinks. Following the coronavirus outbreak, the Chinese govern-
ment is pushing for a “dining table revolution” (a national campaign to persuade diners
to use designated serving chopsticks known as public chopsticks, short for “GongkKuai
Campaign”) to change long-held traditions of communal eating habits, in which diners
take from shared plates with their own chopsticks (https://uk.news.yahoo.com/chinas-
dining-table-revolution-takes-104024594.html, accessed on 1 May 2020). Celebrities, public
health experts, and propaganda officials have disseminated health information about the
use of serving chopsticks through various information channels such as television, radio,
newspaper and social media, etc. As a result, the Gongkuai campaign has become a hot
sociopolitical issue that received extensive media coverage.

The use of serving chopsticks during meals has been emphasized in literature as an
important factor in decreasing the transmission of bacteria among family members [2,3]. The
GongKuai campaign, on the other hand, has raised concerns about whether the pandemic
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will change the country’s time-honored communal eating tradition that has been a dominant
part of social life (http://www.globaltimes.cn/content/1181261.shtml, accessed on 1 March
2020). A similar campaign was launched after the 2003 SARS epidemic, but it was not
propagated effectively [4]. Culture has long been recognized as having a significant impact
on shaping an individual’s health behaviors [5]. Prior research explained why using serving
chopsticks is a difficult feat to accomplish, given that the shared use of chopsticks has been
a part of Chinese culture for many centuries [6,7].

However, the data on this topic are limited. A previous study showed that the lack of
behavior change could result from the failure to adapt the intervention to the culture [8].
This fact was experimentally proven by [9] that social culture is an important barrier to the
use of serving chopsticks. In health information research, [10] suggested that cultural values
determine how immigrants seek health information in the United States. However, it has
not been a priority to explore the role of cultural values on interpersonal communication in
the context of large-scale health campaigns. Considering that interpersonal communication
is critical in disseminating health information from mass media to the public, various
studies have suggested that large-scale health campaigns can be extended through inter-
personal communication [11]. Research further proposed that conversations stimulated by
health campaign messages are more effective at delivering campaign-directed outcomes
than simple exposure to the mass media messages [12]. That is to say, campaign-generated
interpersonal communication is significant in bringing about desired health outcomes or
health behavior change. As a result, it appears that whether and how people communicate
information about the Gongkuai campaign is a critical factor in improving the public’s
willingness to use serving chopsticks.

To fill the research gap, current research aims to examine the effect of Gongkuai cam-
paign exposure and traditional diet culture on campaign-generated interpersonal commu-
nication. To achieve this goal, the Protective Action Decision Model (PADM) was adopted
as the basic theoretical framework, derived initially from the literature on public protective
actions in response to impending disasters (Lindell & Perry, 2012) [13]. Later, this theory
was extended to explain people’s long-term risk adjustment. According to PADM, socially
transmitted warnings initiate a series of preliminary decision-making processes, generating
core perceptions of the external threat and alternative protective measures. In the follow-
ing sections, firstly, we introduced PADM and then proposed the research hypotheses;
later, the methodology of data collection was described before conducting the analysis.
Finally, we discussed the results and implications and pointed out the limitations and
future research directions.

2. Theory and Hypotheses

2.1. Interpersonal Communication and Protective Action Decision Model (PADM)

Since most health communication campaigns are based on media outlets such as
television and social networking sites, expanding health information through interpersonal
communication with the public is the first and important step in achieving public health
objectives. Therefore, interpersonal communication can be seen as rational and protective
behavior [14]. In contrast to other health campaigns (e.g., blood donation), which focus
on personal health behavior, the Gongkuai campaign can only be successful if a wide
range of people participate. People who effectively communicate health information
are more receptive to suggestions from health campaigns and are more likely to change
their unhealthy habits [15,16]. Thus, the communicative action of sharing and discussing
health messages can stimulate outcomes such as obtaining personal goals [11]. Intuitively,
Gongkuai-related conversations can be seen as a goal-oriented and protective action in
which individuals discuss the health campaign with others (e.g., families, friends, and
coworkers) to raise awareness regarding the importance of using serving chopsticks.

PADM is a crucial model for investigating people’s protective actions [13]. According
to this multistage model, psychological processes (Figure 1) are the main stages that
illustrate people’s response to environmental threats. Moreover, in the psychological
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processes of PADM, risk perception is a major determinant of protective measures relating
to people’s expectations of the personal impact of an extreme public event. These personal
impacts include death, injury, health, and property damage [17]. PADM proposed that in
the context of public emergencies, people’s risk perception was influenced by a combination
of event-related information from external sources and past knowledge of the individual.
People will decide to take protective action if a risk is perceived to exist. In the past decades,
several scholars have used PADM to illustrate people’s protective action in response to
social risks, such as water contamination emergencies [18], influenza outbreaks [19], and
vaccine scandals [20]. This theory allows us to identify core variables (health campaign-
related knowledge, information exposure, risk perception, etc.) to predict how Gongkuai-
related information is shared and diffused. Thus, we tentatively adopted PADM to explain
how information from external sources, risk perception, and campaign-related knowledge
influenced information-sharing behavior in the context of the COVID-19 outbreak.

 

Figure 1. Psychological Processes of PADM.

2.2. Campaign Exposure, Campaign-Related Knowledge, and Risk Perception

Health campaign exposure refers to the frequency and duration of information de-
livered via mass and social media about the benefits of using serving chopsticks [21].
Additionally, campaign-related knowledge refers to an individual’s tendency to use serving
chopsticks as well as their familiarity with the Gongkuai campaign. Individuals’ health
knowledge increases because of media exposure which subsequently triggers positive
health behavior [22,23]. For example, residents’ perceptions about the benefits of waste
separation are based on adequate exposure to information through a waste separation
campaign [24]. Furthermore, [22] demonstrated that vaccine-related health campaigns are
significant reasons for increasing awareness in parents regarding the vaccination of their
children. However, a prior study suggested that exposure to a campaign does not improve
people’s recognition of campaign-related messages [25]. As a result, further studies are nec-
essary to see if exposure to the Gongkuai campaign is an essential predictor of individuals’
health knowledge about using serving chopsticks.

Furthermore, many health campaigns aim to raise public awareness and risk percep-
tions of unhealthy behaviors to render the behavior of interest more or less appealing [26].
Health risk perception is defined as an individual’s response to the possibility of devel-
oping a disease or illness [27]. Repeated media exposure to a health crisis can lead to
increased worry and vulnerability [28]. Seo and Matsaganis [29] found that exposure to
media reports increases an individual’s risk perceptions regarding breast cancer. Other
research scholars [30] found that media exposure positively influences adolescents’ smok-
ing risk perception. Based on the evidence presented above, it appears that exposure to
the Gongkuai campaign-related information will enhance risk perceptions of not using
serving chopsticks.

In addition, the knowledge people have about health behavior is related to their
risk perception. For example, Perettiwatel et al. [31] showed that highly educated people
with greater knowledge of certain health behavior are more likely to perceive the risks
associated with noncompliance. Similarly, other studies found that people who know
more about diabetes are more likely to be aware of its negative consequences [32]. This
argument is consistent with previous research showing that the provision of knowledge
about the causes and consequences of unhealthy behavior (such as smoking) is significantly
correlated with health risk concerns [33].

Based on the viewpoints mentioned above, the following hypotheses can be proposed:
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Hypothesis 1: Higher levels of Gongkuai campaign exposure will be associated with higher levels
of individuals’ knowledge of using serving chopsticks.

Hypothesis 2: Higher levels of Gongkuai campaign exposure will be positively associated with
level of individuals’ health risk perception of noncompliance with using serving chopsticks.

Hypothesis 3: Higher levels of health knowledge of using serving chopsticks will be positively
associated with levels of individuals’ risk perception of not using serving chopsticks.

2.3. The Role of Traditional Diet Culture

Culture is widely accepted as a factor that plays an essential role in public health
communication programs and interventions [5,34]. Traditional diet culture refers to en-
gagement, respect, and acceptance of customs and norms of traditional diet values and
practices [35]. Additionally, traditional diet culture can affect an individual’s food intake
and physical behavior [36,37]. The most popular reflection of traditional culture in most
Chinese dining situations is communally shared dishes [7,38]. Communal eating habit is
an integral part of Chinese traditional dietary culture. Using serving chopsticks and spoons
to prevent COVID-19 infection is encouraged as a part of the Gongkuai campaign, even
though it goes against Chinese tradition.

Most studies investigated how traditional diet culture influences health behaviors [39,40].
Zhang et al. [9] found that more than half of the participants did not use serving chopsticks
despite being aware of COVID-19 infection risk because such behaviors contradict their
traditional diet culture. Similarly, Arroyo and Harwood [41] observed that women are
more likely to experience physical problems when culturally idealized body type norms
are associated with slenderness and toned physique. That is to say, culture shapes health-
related values and beliefs [5]. In this study, it can be speculated that health risk perception is
negatively influenced by an individual’s awareness of traditional dining culture. A related
hypothesis can be proposed as follows:

Hypothesis 4: Higher levels of health risk perception of not using serving chopsticks will be
negatively associated with level of agreement with traditional diet culture.

Given that open discussion of specific health campaign is inappropriate according to
existing social norms in India, Frank et al. [42] found that risk perception of HIV through
sexual transmission is less likely to form interpersonal communication of the condom
normalization campaign. The research on immigrants’ acculturation also showed that
people with a strong desire to maintain their original health culture’s traditions and values
are more likely to seek and adopt health information from websites hosted in their original
culture [15]. Individuals who have a strong attachment to their native culture, on the other
hand, may be less likely to engage in health information behaviors such as seeking new
healthcare knowledge or discussing a new healthcare culture with their friends [10,43].
Conversely, new health information is more likely to be passed on and adopted if people
feel that it is compatible with their existing norms [15]. Due to the incompatibility of
Chinese traditional dining culture and using Gongkuai, it can be hypothesized that:

Hypothesis 5: Higher levels of agreement with traditional diet culture of dining will be negatively
associated with campaign-generated interpersonal communication.

2.4. Motivation for Campaign-Generated Interpersonal Communication

The risk perception in any specific context is an antecedent of information behav-
iors [13]. Emotions such as fear and sadness may particularly engender social commu-
nication [44]. Feelings of worry and anxiety about a risky situation may promote one’s
motivation to use and share more gathered health information [16,45]. For example, women
with more risk perception associated with having unsafe sex in the context of exposure to
safer sex media campaigns are more inclined to discuss this theme with their friends or
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significant others [46]. Moreover, under some circumstances, people who feel uncertain
about themselves generally consider simple talk within their social networks as a useful
and predominant means for self-verification [29]. Based on the above views, it can be
concluded that perception of health risks will increase an individual’s willingness to talk
and discuss specific health campaigns. Hence, it is hypothesized that:

Hypothesis 6: Higher levels of health risk perception will be positively associated with interpersonal
communication about the Gongkuai campaign.

Individuals may be unable to engage in related information behaviors due to a lack of
knowledge about them [24]. Jepsen [47] found that people with a high level of knowledge
are more confident in determining what information they require and obtaining it effectively.
These people are more likely to participate in health communication. Similarly, accord-
ing to [48], existing health knowledge can predict chronic patients’ willingness to share
information. Kim et al. [49] proposed that the objective component of prior knowledge can
increase motivation to share information with others. On the other hand, people with a low
level of health knowledge are less likely to engage in health information behaviors [50].

In addition, there is much empirical evidence suggesting that mass media health
campaigns can promote interpersonal communication [14,51]. Like in early research [52], it
was found that women who were more exposed to AIDS-related information through mass
media were significantly more likely to discuss the disease within their social networks.
Additionally, if individuals are fully informed about health campaign-targeted behaviors,
they will be more likely to conduct conversations about the health campaign [53,54]. As
a result, exposure to media health campaigns may encourage people to talk about spe-
cific health issues. Taking these perspectives into account, related hypotheses are stated
as follows:

Hypothesis 7: Higher levels of health knowledge will be positively associated with interpersonal
communication about the Gongkuai campaign.

Hypothesis 8: Higher levels of health campaign exposure will be positively associated with inter-
personal communication about the Gongkuai campaign.

Based on the above analysis, the research framework and model are proposed in
Figure 2.

Figure 2. Research framework of interpersonal communication about Gongkuai campaign.

3. Research Method

3.1. Data Collection and Samples

Since the post-lockdown period of the COVID-19 pandemic in China, the Gongkuai
campaign has aimed to raise awareness, inform about, and encourage the use of utensils.
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This research was conducted in the form of a questionnaire survey after the Gongkuai
campaign, which was officially propagated across the country in March 2020. The ques-
tionnaire was divided into four sections based on a review of previous studies. The first
section briefly explained the study’s purpose and expressed gratitude for the respondent’s
participation. The second part provided an overview of the Gongkuai campaign’s progress
to refresh respondents’ memories of the campaign. The third part contained lists of items
designed to identify scales of constructs. The final part included questions regarding
demographics and eating habits.

Due to the prevailing COVID-19 pandemic, the online survey was conducted through
a professional survey platform—Wenjuanxing (www.sojump.com (accessed on 2 April
2020), a website similar to SurveyMonkey), which is a widely accepted online questionnaire
survey platform in china for data collection and has more than 28.7 million registered
members [55]. A sample of 1000 people was randomly selected as potential participants
from the registered members of Wenjuanxing. The survey link and a brief introduction were
then distributed to these 1000 potential participants via email. To motivate respondents
to participate in the survey and ensure data quality, two methods were adopted. First,
to encourage the respondents to participate in the survey and increase the response rate,
CNY 5 (equivalent to USD 0.7) were rewarded after the questionnaires were checked and
approved by the research team. Second, some questionnaires were discarded based on the
users’ fill-in time (less than three minutes is assessed to be unqualified) and rules (those
with the same answers on all different variables were eliminated; eligible participants had
to be at least 18 years of age).

Since the Gongkuai campaign is a nationwide health campaign, the survey was con-
ducted randomly and was not limited to a specific area. The online survey lasted six weeks
(from 2 April to 19 May 2020). In the end, 659 participants completed the questionnaire;
41 questionnaires were deemed invalid by research teams, and 618 valid questionnaires
were obtained. The sample distribution is shown in Figure 3, and the detailed profile infor-
mation of the respondents is presented in Table 1. According to the results, 317 respondents
were men, and 301 were women. Approximately 89.6% of respondents were between
20 and 50 years old, and 57.6% had an associate or bachelor’s degree. Almost one-third of
the respondents (33.6%) reported that their monthly household income is between CNY
10,000 and CNY 15,000. Overall, 41.6% of those surveyed live in urban areas. In general,
the demographic characteristic of the participants, such as gender and residential location,
were consistent with the demographic profile of actual Chinese residents. Additionally, age,
educational level, and monthly household income were congruent with the demographic
profile of Survey Star members, which registered members were relatively young, rich, and
well educated [56].

3.2. Measures

Each variable was measured using multiple items derived from previous research
and modified to fit the research context (see Table 2). Each item was scored on a 5-point
scale ranging from strongly disagree (1) to strongly agree (5). Three measurement items
for campaign exposure were referenced from the research of Shen et al. [57] and Karletsos
et al. [58]. Three items of perceived traditional diet culture were developed based on the
research of Zhang et al. [9] and Swierad et al. [5]. According to the studies of Gaspar
et al. [59] and Yan et al. [20], three items were developed to measure campaign-related
knowledge. Three items of health risk perception were referenced from the work of Lindell
and Perry [13] and Yan et al. [20]. Three items of interpersonal communication were
referenced from the works of Kim and Grunig [49] and Karletsos et al. [58]. The research
teams conducted a pilot survey among several research scholars and commuters, and their
feedback and suggestions were used to improve the questionnaire’s quality.
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Figure 3. Sample distribution.

Table 1. Profile information of respondents (n = 618).

Demographic Characteristic Frequency %

Gender
Male 317 51.3
Female 301 48.7

Age

Less than 20 59 9.6
20–30 158 25.6
31–40 188 30.4
41–50 148 24.0
More than 50 65 10.4

Education
Senior high school or below 109 17.6
Associate or bachelor’s degree 318 51.5
Master’s or higher degree 191 30.9

Monthly
Household income

Less than CNY 10,000 133 21.5
CNY 10,000–15,000 208 33.6
CNY 15,001–20,000 161 26.1
More than CNY 20,000 116 18.8

Residential location
Urban 257 41.6
Suburban 242 39.2
Rural 119 19.2
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Table 2. Constructs and measurement items.

Construct Item Measurement Reference

Campaign exposure (CE)

CE1 I often browsed or heard information about Gongkuai campaign in the past
2 months [57,58]

CE2 I often browse or hear information about Gongkuai campaign from
traditional sources (e.g., television/radio/newspaper)

CE3 I often browse or hear information about Gongkuai campaign from social
media sites (e.g., Wechat/Weibo/TikTok)

Traditional diet culture (TDC)

TDC1 I believe the shared use of chopsticks is an important traditional diet culture
[5,9]TDC2 Using serving chopsticks is very different from traditional customs.

TDC3 I have a duty to uphold the traditional diet culture of dishes being
shared communally

Campaign-related knowledge (CK)
CK1 I know Gongkuai campaign policy

[20,59]CK2 I have knowledge of how to use serving chopsticks
CK3 I know many of the negative aspects of not using serving chopsticks

Risk perception (RP)
RP1 I worry about the danger of not using serving chopsticks

[13,20]RP2 It will be dangerous to dine outside if not using serving chopsticks
RP3 Not using utensils will negatively influence my future health

Interpersonal communication (IC)

IC1 In the past two months, I have had conversation with my family or friends
about Gongkuai campaign [49,58]

IC2 In the past two months, I have had conversations with any relevant person
about Gongkuai campaign

IC3 In the past two months, I have actively looked for chances to share my
knowledge and thoughts about Gongkuai campaign

3.3. Descriptive Statistics and Correlations

Before testing the research hypotheses, we performed a descriptive statistics analysis
to obtain general information about the variables. The results of descriptive statistics
and bivariate correlations are presented in Table 3. There are significant associations
between each variable among the various constructs; thus, a deeper analysis is warranted.
Meanwhile, the square root of the average variance extracted (AVEs) was greater than
the correlations between each construct, indicating that the discriminant validity meets
the criterion. In addition, it should be noted that some correlations between constructs
were higher than the benchmark of 0.6, so a multicollinearity test was needed. The highest
variance inflation factor (VIF) found in the analysis was 4.1, indicating that multicollinearity
is not a significant problem in this dataset [60].

Table 3. Discriminant validity and descriptive statistics analysis.

Mean Standard Deviation CE TDC CK RP IC
√

AVE

CE 3.69 0.72 1 0.83
TDC 3.02 1.20 −0.03 1 0.92
CK 3.75 0.77 0.55 ** −0.04 1 0.77
RP 3.63 0.72 0.60 ** −0.04 0.44 ** 1 0.81
IC 3.60 0.72 0.67 ** −0.03 0.51 ** 0.69 ** 1 0.79

Note: ** p < 0.01.

4. Results

Given that the variables were latent, the proposed model was evaluated using the struc-
tural equation modeling (SEM) technique. Data analysis was performed in two steps [61].
A confirmatory factor analysis (CFA) was performed to determine whether the question-
naire items accurately measured their intended constructs. After the measurement model
was proven to fit well, the second step involved conducting a path analysis to test the
hypothesized relationships in the proposed model.
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4.1. Measurement Model

The measurement model’s fit indicators were listed as follows: χ2 = 22.405, df = 80,
χ2/df = 2.505; TLI = 0.973, CFI = 0.980; RMSEA = 0.049. These figures reveal a good
fit between the measurement model and the dataset. Additionally, confirmatory factor
analysis (CFA) was implemented to test the construct’s reliability and validity. Cronbach’s
alpha value and the composite reliability value were used to evaluate the reliability of
constructs. Table 4 shows that Cronbach’s alphas ranged from 0.80 to 0.94, greater than
the threshold condition. In addition to this, the composite reliability ranged from 0.84 to
0.94, higher than the benchmark value of 0.7 [62]. Moreover, factor loadings and average
variance extracted (AVE) were used to test the convergent validity. The factor loadings
ranged between 0.60 and 0.85. The AVEs of all five constructs exceed the criterion of 0.6.
According to the above two findings, all constructs have good convergent validity.

Table 4. Confirmatory factor analysis results.

Construct Items Loadings Cronbach’s Alpha Composite Reliability AVE

Campaign exposure
(CE)

CE1 0.876
0.87 0.87 0.69CE2 0.837

CE3 0.778

Traditional diet culture
(TDC)

MC1 0.855
0.94 0.94 0.85MC2 0.971

MC3 0.914

Campaign-related
knowledge
(CK)

CK1 0.700
0.80 0.81 0.60CK2 0.775

CK3 0.833

Risk perception
(RP)

RP1 0.822
0.85 0.85 0.65RP2 0.809

RP3 0.794

Interpersonal
communication
(IC)

IC1 0.771
0.83 0.84 0.63IC2 0.807

IC3 0.804

4.2. Structural Equation Model Analysis

The structural model’s fit indicators were acceptable as shown in the results
(χ2 = 150.817, df = 79, χ2/df = 1.909; TLI = 0.984, CFI = 0.988; RMSEA = 0.038). t-values
(t) and path coefficients (β) are used to test the verified relationships of all constructs in
the proposed model, as shown in Figure 4. Campaign exposure significantly influences
individuals’ perceived campaign-related knowledge (H1: β = 0.62, t = 12.34) and health-
risk perception (H2: β = 0.60, t = 10.42). Individuals who perceive more campaign-related
knowledge tend to have a high level of risk perception of not using serving chopsticks
(H3: β = 0.14, t = 2.03). However, traditional diet culture fails to significantly predict risk
perception (H4 β = −0.01, t = −0.03) and interpersonal communication (H5: β = 0.03, t = 1.00).
In addition, individuals who perceive more knowledge about the Gongkuai campaign (H6:
β = 0.16, t = 2.21) and more risk perception (H7: β = 0.47, t = 9.62) tend to share and discuss
information about the Gongkuai campaign actively. Finally, exposure to health campaigns
positively influences interpersonal communication (H8: β = 0.42, t = 7.71). From these
results, we concluded that all but two of the hypotheses (H4 and H5) were supported.
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Figure 4. Results of hypothesis testing. Note: * p < 0.05 and *** p < 0.001.

5. Discussion and Implication

5.1. Discussion

Consistent with previous studies on interpersonal communication in healthcare [11,12],
this study demonstrated the positive and significant effect of exposure to health campaigns
on interpersonal communication. At the same time, higher levels of campaign exposure
also positively improve levels of health awareness and risk perception. In addition, higher
levels of campaign-related knowledge are a significant predictor of levels of health risk
perception and interpersonal communication, as those who gain more knowledge about the
campaign are more likely to perceive the risk of not using serving chopsticks. The previous
studies suggest that gaining more knowledge from a mass media campaign in the context
of public health crisis influences an individual’s risk perception of unhealthy behaviors
positively [18]. Perettiwatel et al. [31], on the other hand, emphasized that if parents
do not understand basic human papillomavirus (HPV) and HPV vaccine information,
they will not realize the efficacy and benefits of HPV vaccination. Meanwhile, campaign-
related knowledge can encourage individuals to share and discuss health campaigns.
This finding is consistent with previous studies that show that knowledge about specific
health issues [63] and health behaviors [48] lead to more active sharing and discussion of
information with others.

Furthermore, the findings indicate that higher levels of health risk perception directly
affect individuals’ communication of health campaign messages, implying that improving
people’s health risk perception of unhealthy behavior is valuable for motivating interper-
sonal communication. The finding is consistent with previous studies. For example, Arroyo
and Harwood [41] demonstrated that people who perceive a high risk of eating disorders
are more likely to discuss obesity actively. Furthermore, Kim and Grunig [49] observed that
perception of a problem predicts information behaviors (e.g., information seeking and sharing).

Levels of agreement with traditional diet culture, on the other hand, do not directly
predict levels of risk perception. According to a previous study (Zhang et al., 2020),
Chinese dining culture has never stopped evolving and is at another critical crossroads
as the country itself is undergoing a historic transformation. Extending this idea to the
current study, it was seen that, while the media consensus reported that social culture is an
impediment to the Gongkuai campaign, the changing features of dining culture contribute to
the insignificant influence on an individual’s risk perception. Moreover, PADM emphasized
that in the context of a risk event, people will be more active in information seeking and
processing and will use this information to evaluate the severity of the event to their safety
and health [13]. Thus, based on PADM, the current study concluded that the level of
agreements with the traditional social culture of sharing utensils would not negatively
influence levels of individuals’ perceptions of health risk in the context of a public health
crisis (e.g., a devastating pandemic).
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Finally, contrary to our expectations, levels of agreement with traditional diet culture
did not negatively affect interpersonal communication. One possible reason is that the
constantly evolving characteristics of traditional Chinese culture can lead to differentiated
interpersonal communication between individuals (active, passive, and neutral). In China,
there are two more possible subjective explanations. First, despite the perception that
people’s health behaviors are rooted in cultural relationships and interactions [5], their
social activities are more powerful and can be explained by their perceived risks from
external hazards and warning messages [13]. Second, interpersonal communication can be
thought of as reasoned and problem-solving behavior that occurs when a person perceives
a problem and its connections [49]. People in China are highly concerned about various
aspects of the food chain because of the ongoing pandemic [9]. Meanwhile, the Gongkuai
campaign has raised public awareness regarding the importance of changing the traditional
communal dining style. These feelings of anxiety and awareness encourage people to pay
attention to more information about the food chain during COVID-19, which leads to an
increase in motivation to engage in communication behaviors.

5.2. Implications

This study has a wide range of theoretical implications. First, interpersonal commu-
nication is critical for achieving health campaign-targeted outcomes (Jeong & Bae, 2018).
Although the Gongkuai campaign is vital for improving healthy eating habits, it has received
little scholarly attention. The current study considers interpersonal communication as an
explicit outcome of campaigns to conduct in-depth research. Meanwhile, the findings
can help us better understand the communication processes that underpin the Gongkuai
campaign’s reactions. Second, using PADM, the current study investigated how health
campaign affects individuals’ perceptions of health risk and campaign-related interpersonal
communication in the context of post-COVID-19. As a result of this research, the applied
range of PADM can be expanded from natural hazards to public health emergencies. Third,
this research focuses on the role of traditional diet culture. In contrast to the previous
study [15,64], our findings suggest that the influence of traditional social culture on health
behaviors is debatable. In the context of a health crisis, the primary factor influencing
campaign-generated interpersonal communication is a perception of external health risks.

In addition, two practical implications of this study are proposed. For starters, com-
munal dining is an essential component of Chinese cuisine, distinguished by intimate food
sharing at the dinner table. During the COVID-19 epidemic, it is increasingly viewed as
a public risk rather than a tradition or traditional diet culture to be treasured in China.
However, such a shift is unlikely to occur quickly. Our results revealed that campaigns
promoting individuals’ risk perception and health knowledge effectively improve their
interpersonal communication. Thus, health campaign designers should take more concrete
measures to improve people’s risk perception and health knowledge. Second, a previous
study proved that campaigns aimed at changing an old habit are unlikely to have a large
impact on outcomes [12]. This study tentatively proposed that an external public crisis
serves as a catalyst for this type of health campaign, generating situational motivation to
reconsider people’s old behaviors. In the context of an external health crisis, a health cam-
paign aimed at changing old habits is more likely to stimulate interpersonal communication
and subsequently improve the campaign’s success. Furthermore, while traditional diet
culture is not an obstacle between campaign exposure and interpersonal communication; it
is worth noting that if people talk negatively about the Gongkuai campaign in a way that
reinforces traditional dining culture, new social norms for health behavior may weaken
rather than strengthen [42]. Thus, public officials should carefully craft campaign-related
information that is mixed with information that reminds people of the health hazard posed
by COVID-19 before disseminating it through online websites or newspapers. These efforts
could help raise people’s risk perception of not using serving chopsticks and stimulate
campaign-related interpersonal communication.
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5.3. Conclusions

The main goal of Gongkuai campaign was to change traditional communal eating
habits and reduce public health risks. The current study investigated the determinants
of participants’ interpersonal communication about Gongkuai campaign using PADM.
The results support most hypotheses and provide a better understanding of how health
campaigns intrigue interpersonal communication.

6. Limitations and Future Directions

There were several limitations to this research. This study focuses on the effects
of health campaign exposure, traditional diet culture, perceived knowledge about the
Gongkuai campaign, and perceived risk of not using serving chopsticks on individuals’
interpersonal communication. Other possible factors such as health literacy and individuals’
attitudes towards health campaigns may affect levels of health risk perception. In addition,
given the complexity of communication behavior, many other factors such as conversation
partners and situational facilitators may also influence it. Hence, future research should
take these factors into account. Second, changes in behaviors—the level at which people
used serving chopsticks before and after the Gongkuai campaign was not captured because
this study was a cross-sectional survey. A longitudinal design should be considered in
future research. Finally, the results are limited in generalizability due to the small sample
size. Hence, data from more cities and sources should be considered in future studies.
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Abstract: (1) Background: Tuberculosis presents an epidemiological trend toward inequality, espe-
cially among people in social exclusion and situations of vulnerability. This study aimed to analyze
territories with a concentration of people diagnosed with tuberculosis in a street situation and who
partake in chronic use of alcohol, tobacco, and illicit drugs. We also analyzed trends in this health
condition in southern Brazil. (2) Methods: Ecological study, developed in the 399 municipalities of
Paraná, southern Brazil, with all tuberculosis cases in the homeless population registered in the Infor-
mation System of Notifiable Diseases between 2014 and 2018. For data analysis, we used descriptive
statistics, the Prais–Winsten autoregression method for the time series, and the Getis-Ord Gi tech-
nique* for spatial analysis. (3) Results: in total, 560 cases were reported. We found a predominance of
alcohol, smoking, and illicit drug users, with an increasing trend in the state and clusters of spatial
risk in the East health macro-region. (4) Conclusions: We observed territories with critical levels of
highly vulnerable people who use psychoactive substances and are in a street situation. The results
highlight the importance of incorporating public policies of social protection for these individuals
and resolutive health services that receive these cases and assist in eradicating TB.

Keywords: tuberculosis; vulnerable populations; homeless persons; substance-related disorders

1. Introduction

Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis. Con-
sidered a serious public health problem, it is among the ten most common causes of
preventable death in the world [1–3]. Historically, TB presents an epidemiological trend
toward inequality, especially among people in social exclusion and situations of vulnerabil-
ity [4]. Thus, the homeless population, the population deprived of liberty (PPL), people
infected with human immunodeficiency virus (HIV), and users or addicts of psychoac-
tive substances, alcohol, tobacco, and other drugs [5,6] are considered at high risk of
contributing to the spread of this disease.
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In this sense, the homeless population is defined as a heterogeneous population that
has extreme poverty, interrupted or weakened family ties, and the absence of regular
conventional housing in common. This population uses public spaces and degraded areas
as a living and subsistence space, temporarily or permanently, as well as reception units for
temporary accommodation or as temporary housing [7].

Being homeless is an aggravating factor for the spread of TB in social exclusion groups
since TB infection is transmitted via the respiratory route by inhaling the sputum droplets
expelled by an infected person [6]. Given the social situation of homeless people, there
may be a considerable spread of the disease among them since they tend to congregate in
groups. Especially among the homeless population, TB has a high prevalence due to close
contact within a large contingent of homeless people and frequent movement between
different shelters and territories [8].

In addition, most infected people do not present signs and symptoms of the disease
and are classified as carriers of latent infection by TB. The absence of signs and symptoms
prevents the search for treatment and intensifies the spread of the disease. It is estimated
that approximately 2 to 3 billion people in the world are infected with TB, and of these,
about 5% to 15% will evolve to active TB during their lifetime [9,10]. Studies point out
that TB among the homeless population is the third-largest cause of illness and has a 10 to
85 times higher rate of developing into latent or active TB infection when compared with
the general population [11]. In the United States, about 5% of TB cases have been homeless
at some point in the 12 months prior to diagnosis [12].

Among individuals diagnosed with TB in the United States, the incidence rate is
36 to 47 cases per 100 inhabitants, compared to the incidence in the general population
of 2.8 cases per 100 inhabitants [13]. In Germany, TB in the homeless has 30 cases per
100 inhabitants, compared to the general population of 18 cases per 100 inhabitants [8]. In
western Europe, the prevalence of TB among homeless people ranges from 1% to 2% for
active TB infection and up to 45% for latent infection [14].

TB among the homeless population is a challenge since even those countries with low
endemicity show a high TB incidence among homeless people. This factor contributes to
the maintenance of the TB burden in these countries, thus making it difficult to achieve the
goals established by the End TB strategy.

This evidence indicates that vulnerable populations have become a major challenge for
countries to develop strategies and achieve their TB elimination goals globally. In social epi-
demiology, there are several resources available that demonstrate the strength of the social
determinants of territories in the TB progression chain, with a large number of studies using
spatial analysis in the general population. However, this is not the reality for the homeless
population since an address is an aspect required for geoprocessing/georeferencing; as
such, many studies using these approaches exclude this population.

Another gap is that vulnerability is multifaceted. Within the same context, many
vulnerabilities end up countering each other, causing cases to become overly complex,
requiring equally complex approaches toward alleviating suffering and bringing solutions
to the problem. Given the presented problems, the present study is of great importance. It
brings together the question of territories and the homeless population with TB and the
relationship with alcohol, tobacco, and illicit drugs; as a result, disease control is far from
being achieved in some regions and territories. Therefore, this study aimed to analyze
territories where there is a concentration of people diagnosed with tuberculosis, in a street
situation, and who partake in chronic use of alcohol, tobacco, and illicit drugs. We also
analyzed trends in this health condition in southern Brazil.

2. Materials and Methods

2.1. Study Design

Ecological study [15].
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2.2. Study Location and Population

This study was carried out in the 399 municipalities of Paraná, located in the southern
region of Brazil at the geographic coordinates 24◦59′ S latitude and 53◦56′ W longitude; the
estimated population is 11.34 million inhabitants. It is the fifteenth state of Brazil with the
largest national territory and the fifth-highest population [5].

In 2020, Paraná had 2190 TB cases, obtaining an incidence of 19 cases per 100,000 inhabitants;
there were 157 deaths, with an incidence of 1.4 per 100,000 inhabitants. About 6.2% of patients
abandon treatment [3].

According to the Inter-sector Committee for Monitoring and Monitoring the Popu-
lation Policy in Street Situation (CIAMP Street/PR), which aims to enable and assist in
the implementation and monitoring of public policies aimed at the population in a street
situation, it is estimated that, in 2021, the state had about 8,659 people registered at CIAMP
street/PR. It is noteworthy that this may be an under notification, indicating that the
number should be higher, mainly due to the current situation in the country, as well as the
high turnover of homeless people. Between 2015 and 2020, the state showed a 65% increase
in TB cases in the homeless population, and in 2020, a 6.8% increase in the percentage of
cases [16].

To develop the spatial distribution, we subdivided the 399 municipalities that make
up the state of Paraná into four health macro-regions (East, North, Northwest, and West)
and used these as a unit of geographical analysis. Figure 1 illustrates the location of the
state and its health macro-regions.

Figure 1. Geographical location of health macro-regions according to municipalities in the state
of Paraná.

2.3. Inclusion Criteria

We considered all cases of TB in the homeless population obtained in the Information
System of Notifiable Diseases (SINAN) from 2014 to 2018. These data were made available
by the Health Department of the State of Paraná in an electronic spreadsheet in Excel.

The adopted inclusion criteria were people diagnosed with TB, included in the notifi-
cation form as a person living on the street, alcohol, tobacco, or illicit drug user, and aged
18 years or older. To identify risk areas and time series, the population was subdivided into
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general TB, TB alcoholism, TB smoking, and TB users of illicit drugs. It is emphasized that
an individual may belong simultaneously to one or more study groups.

2.4. Analysis Plan

First, the descriptive statistics of the data were performed utilizing absolute and
relative frequency, which used the following variables: alcoholism, smoking, and illicit
drugs, sex, age group, race/color and education, TB/HIV coinfection, diabetes mellitus,
mental disorder, and data related to the clinical profile of TB, such as type of entry, form,
radiography, sputum smear, histopathology, molecular test, and case closure. It should be
noted that the terminologies described in the Sinan notification form were kept in full; it
should be noted that this form is a structured document recommended by the Ministry of
Health and applies throughout the national territory of Brazil.

The IBM SPSS software version 25 was used to analyze the data.

2.5. Time Series

Time series are characterized as observations taken sequentially over time [17]. It
is worth noting that the temporal trend refers to the direction in which the time series
develops according to a determined time interval, which may follow a growth, decrease,
or stationary pattern [18,19]. The month and year of notification of TB cases were used to
perform the analysis.

The Prais–Winsten autoregression method [18] was performed in STATA software,
version 14, to classify the event’s temporal trend as increasing, decreasing, or stationary in
the study period. When the temporal trend was classified as increasing or decreasing, the
percentage of monthly variation (MPC—monthly percent change) and their respective 95%
confidence intervals (95 CI) were calculated [17].

Next, we used the robust time series decomposition method called seasonal trend
by Loess (STL by Loess) [16]. This decomposition method is based on a locally weighted
regression (Loess). It is the method used to estimate nonlinear relations, managing to
separate the components that make up a time series: trend, seasonality, and noise [19,20].
For the analysis, RStudio software and the forecast package were used.

In contrast to the Prais–Winsten method, where the time trend assessment is global
and a constant is generated by classifying the whole period under study, the STL method
allows for the evaluation of the time trend over the whole period under analysis, notes
variations over time, checks if the trend has always been increasing/decreasing/stationary,
or if there have been periods of variations with peaks and/or decreases.

2.6. Spatial Analysis

The techniques called Getis-Ord General G and Getis-Ord Gi* were used to identify
whether clusters were formed, using the number of cases per municipality. The Getis-Ord
General G technique is based on the Moran Global Index, and, as in inferential statistics, the
results are based on the null hypothesis that there is no spatial grouping. If p is significant,
the null hypothesis can be rejected, and the z-score value becomes important, where its
values of ±3 represent a 99% confidence level [21,22]. If the z-score value is positive, the
observed G-Index is higher than expected, indicating high event indices grouped in the
area under study. A negative z-score value of the G-index is considered lower than the
expected index, indicating that low values are grouped in the study area [23].

The Getis-Ord Gi* technique indicates a local association, considering the values for
each census tract from a neighborhood matrix. In this analysis, a z-score was generated
for statistically significant municipalities, and the higher the z-score, the more intense the
grouping of high values is (hotspot). The logic is the same for the z-negative score, i.e., the
lower the z-score, the more intense the grouping of low values (cold spot) [23].

In addition to the z-score, the p-value and significance level (Gi-Bin) are also provided,
which identify statistically significant hot and cold spots. The values may vary between
+/− 3 and reflect statistical significance with a confidence level of 99%, +/− 2 with a
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confidence level of 95%, and +/− 1 with a confidence level of 90%, with a zero-value
corresponding to non-statistically significant areas [23].

2.7. Ethical Aspects

The study was approved by the Research Ethics Committee of the Escola de Enfermagem de
Ribeirão Preto da Universidade de São Paulo, under CAAE (Process number: 24963319.1.0000.5393).

3. Results

Between 2014 and 2018, 560 cases of TB were reported among the homeless population.
The analysis showed that the consumption of psychoactive substances was prevalent in
homeless users (n = 420; 36.30%), as were smokers (n = 382; 33.02%), and users of other
drugs (n = 355; 30.68%).

Table 1 shows the characterization of TB cases in the homeless population subdivided
by type of psychoactive substance. The total sample showed a higher predominance of
TB in males, in the age group above 40 years of white race/color, with education from
the fifth to eighth grade of elementary school, and living in the urban perimeter. The
sociodemographic characteristics of the homeless population of users of alcohol, tobacco,
and illicit drugs are similar to that of the general homeless population. Some peculiarities
were noted, such as one-third of alcohol and tobacco users had a poor education (first to
fourth grade), 43.1% (n = 153) of other drug users were younger (30 to 39 years of age)
when compared to alcohol users (50.2%; n = 211) and tobacco (47.1%; n = 180) users, who
were in the age group of 40 years or older. Notably, 73.7% (n = 412) of the general street
population who had TB did not receive government benefits. Regarding the presence of
chronic diseases, it was observed that TB-AIDS coinfection was the most prevalent among
all variables studied, followed by the categories “other diseases” and mental illness.

Table 1. Sociodemographic characterization of tuberculosis cases in the homeless population of the
state of Paraná, Brazil (2014–2018).

Variables

Street Population
Using Alcohol

Street Population
Using Tobacco

Street Population
Using Illicit Drugs

General Street
Population

n % n % n % n %

Gender
Male 362 82.3 318 83.2 281 79.2 472 84.4
Female 58 13.2 64 16.8 74 20.8 87 15.6
Age group
18 to 29 years 61 14.5 65 17.0 77 21.7 97 17.4
30 to 39 years 148 35.2 137 35.9 153 43.1 197 35.2
40 or more 211 50.2 180 47.1 125 35.2 265 47.4
Race
White 217 51.7 197 51.6 180 50.7 292 52.2
Black 51 12.1 47 12.3 39 11.0 61 10.9
Yellow 2 0.5 1 0.3 4 1.1 4 0.7
Brown 143 34.0 125 32.7 122 34.4 183 32.7
Indigenous 1 0.2 1 0.3 1 0.3 2 0.4
Schooling
Illiterate 11 2.6 11 2.9 11 3.1 17 3.0
First to fourth grade 126 30.0 111 29.1 84 23.7 149 26.7
Fifth to eighth grade 112 26.7 103 27.0 108 30.4 157 28.1
> Eight years of study 39 9.3 41 10.7 35 9.9 55 9.8
Housing perimeter
Urban 367 87.4 334 87.4 323 91.0 485 86.8
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Table 1. Cont.

Variables

Street Population
Using Alcohol

Street Population
Using Tobacco

Street Population
Using Illicit Drugs

General Street
Population

n % n % n % n %

Rural 16 3.8 16 4.2 10 2.8 25 4.5
Periurban 1 0.2 - - - - 2 0.4
Government benefit
Yes 22 5.2 24 6.3 24 6.8 39 7.0
No 312 74.3 288 75.4 266 74.9 412 73.7
Alcoholism
Yes 420 100.0 318 83.2 284 80.0 420 75.1
No - - 56 14.7 60 16.9 118 21.1
Smoking
Yes 318 75.7 382 100.0 274 77.2 382 68.3
No 82 19.5 - - 65 18.3 140 25.0
Other drugs
Yes 284 67.6 274 71.7 355 100.0 355 63.5
No 110 26.2 94 24.6 - - 163 29.2
HIV/AIDS
Yes 110 26.2 106 27.7 117 33.0 153 27.4
No 291 69.3 258 67.5 224 63.1 378 67.6
Diabetes mellitus
Yes 15 3.6 14 3.7 11 3.1 19 3.4
No 389 92.6 354 92.7 331 93.2 511 91.4
Mental illness
Yes 28 6.7 28 7.3 26 7.3 36 6.4
No 371 88.3 338 88.5 310 87.3 487 87.1
Other diseases
Yes 50 11.9 46 12.0 41 11.5 64 11.4
No 287 68.3 263 68.8 245 69.0 389 69.6

Regarding the clinical profile of TB cases in the homeless population (Table 2), in
the general street population, there was a prevalence of new cases, pulmonary TB, with
suspect chest radiography, positive sputum culture, histopathology not performed, HIV
negative test, molecular tests not performed, sensitivity tests not reported, and curative
TB treatment. When analyzing the clinical profile of cases associated with the type of
drug, it was found that the same specificities of the total population occurred, noting that,
regarding the closure situation, abandonment and death due to TB and other causes were
more present among patients who used alcohol, tobacco, and other drugs.

Table 2. Clinical profile of tuberculosis cases in the homeless population of the state of Paraná, Brazil
(2014–2018).

Variables

Street Population
Using Alcohol

Street Population
Using Tobacco

Street Population
Using Illicit Drugs

General Street
Population

n % n % n % n %

Type of entry
New case 256 61.0 232 60.7 217 61.1 351 62.8
Recurrence 37 8.8 33 8.6 31 8.7 46 8.2
Reentry after loss to follow-up 80 19.0 73 19.1 72 20.3 102 18.2
Do not know 2 0.5 - - 2 0.6 3 0.5
Transfer 41 9.8 41 10.7 31 8.7 51 9.1
Clinical form
Pulmonary 378 90.0 343 89.8 313 88.2 504 90.2
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Table 2. Cont.

Variables

Street Population
Using Alcohol

Street Population
Using Tobacco

Street Population
Using Illicit Drugs

General Street
Population

n % n % n % n %

Extrapulmonary 20 4.8 17 4.5 19 5.4 24 4.3
Pulmonary + extrapulmonary 22 5.2 22 5.8 23 6.5 31 5.5
Chest radiography
Suspect 356 84.8 329 86.1 292 82.3 466 83.4
Normal 7 1.7 5 1.3 7 2.0 9 1.6
Other pathology 1 0.2 1 0.3 1 0.3 1 0.2
Not performed 52 12.4 43 11.3 52 14.6 78 14.0
Sputum smear microscopy
Positive 265 63.1 247 64.7 222 62.5 359 64.2
Negative 63 15.0 62 16.2 52 14.6 85 15.2
Not performed 88 21.0 71 18.6 78 22.0 110 19.7
Sputum culture
Positive 168 40.0 153 40.1 145 40.8 221 39.5
Negative 80 19.0 82 21.5 77 21.7 106 19.0
In progress 15 3.6 14 3.7 11 3.1 18 3.2
Not performed 157 37.4 133 34.8 122 34.4 214 38.3
Histopathology
Baar positive 46 11.0 45 11.8 41 11.5 67 12.0
Suggestive of TB 12 2.9 10 2.6 9 2.5 14 2.5
Non-suggestive of TB 2 0.5 3 0.8 4 1.1 4 0.7
In progress 12 2.9 9 2.4 6 1.7 13 2.3
Not performed 343 81.7 311 81.4 291 82.0 454 81.2
HIV test
Positive 113 26.9 107 28.0 120 33.8 156 27.9
Negative 270 64.3 247 64.7 208 58.6 352 63.0
Not performed 36 8.6 27 7.1 27 7.6 50 8.9
Final status
Cure 152 36.2 149 39.0 114 32.1 200 35.8
Primary abandonment 13 3.1 10 2.6 10 2.8 14 2.5
Abandonment 91 21.7 85 22.3 85 23.9 137 24.5
Death by TB 31 7.4 26 6.8 23 6.5 39 7.0
Death from other causes 44 10.5 36 9.4 39 11.0 52 9.3
Transference 68 16.2 64 16.8 67 18.9 91 16.3
TB-DR 12 2.9 10 2.6 8 2.3 13 2.3
Molecular testing
Detectable at rifampin 112 26.7 107 28.0 108 30.4 158 28.3
Detectable rifampin resistant 9 2.1 6 1.6 8 2.3 11 2.0
Undetectable 13 3.1 13 3.4 11 3.1 14 2.5
Inconclusive 6 1.4 5 1.3 4 1.1 6 1.1
Not performed 262 62.4 235 61.5 213 60.0 344 61.5
Not reported 18 4.3 16 4.2 11 3.1 26 4.7
Sensitivity test
Resistant to isoniazid only 6 1.4 6 1.6 3 0.8 7 1.3
Resistance to rifampin only 2 0.5 1 0.3 2 0.6 3 0.5
Resistant to isoniazid and
rifampin 4 1.0 4 1.0 2 0.6 5 0.9

Resistant to other first line
drugs 3 0.7 4 1.0 4 1.1 4 0.7

Sensitive 74 17.6 66 17.3 62 17.5 98 17.5
In progress 6 1.4 7 1.8 4 1.1 8 1.4
Not performed 61 14.5 51 13.4 45 12.7 77 13.8
Not reported 264 62.9 243 63.6 233 65.6 357 63.9

The temporal trend of TB cases in the homeless population (Table 3) presented an
increasing scenario for all categories analyzed. For the population using alcohol, the

45



Int. J. Environ. Res. Public Health 2022, 19, 7721

growth was 29.71% per month (95% CI 18.03–42.56), tobacco 27.93% per month (95%
CI 16.68–39.95), other drugs 30.31% per month (95% CI 18.57–43.21), and general drugs
38.35% (95% CI 23.31–55.23).

Table 3. Temporal trend of tuberculosis incidence in the street population according to the consump-
tion of psychoactive substances, Paraná, Brazil (2014–2018).

Variable Coefficient (CI * 95%) Temporal Trend MPC ** (CI95%)

Street population
using alcohol 2.47 (1.50–3.54) Crescent 29.71 (18.03–42.56)

Street population
using tobacco 3.32 (1.39–3.32) Crescent 27.93 (16.68–39.95)

Street population of
illicit drugs 2.52 (1.54–3.60) Crescent 30.31 (18.57–43.21)

General street
population 3.19 (1.94–4.60) Crescent 38.35 (23.31–55.23)

* Confidence interval ** Monthly percent change.

Figure 2 shows the time series decomposition technique. We found an increase in the
temporal trend of TB cases in the homeless population for alcohol, tobacco, and other drugs
and in the general street population. We identified slight fluctuations of the temporal trend
concerning the number of cases over the months, thus corroborating the findings presented
in Table 1 referring to the Prais–Winsten analysis.

Figure 2. Time series of the homeless population diagnosed with tuberculosis in the state of Paraná,
Brazil (2014–2018). (A) Alcohol; (B) Tobacco; (C) Illicit drugs; (D) General street population.

For the results of the global spatial association (G), we observed that the values of the
z-score and the pseudo-significance test confirmed the non-randomness of TB cases in the
population using alcohol (z-score of 3.00 and p < 0.00), tobacco (z-score 3.12 and p < 0.00),
illicit drugs (z-score 2.79 and p < 0.00), and general drugs (total) (z-score 3.78 and p < 0.00).
Figure 3 shows the local spatial association (Gi*) of TB cases, which shows hotspots in the
Eastern macro-region in the metropolitan region of Curitiba for users of alcohol, tobacco,
and illicit drugs and in the general street population.
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Figure 3. High clusters and low clusters of tuberculosis cases in the homeless population in the state
of Paraná, Brazil (2014–2018).

4. Discussion

We analyzed territories with a concentration of people diagnosed with tuberculosis,
in a homeless situation, and who partake in the chronic use of alcohol, tobacco, and illicit
drugs; we also assessed the trends of this health condition in southern Brazil. We observed
that, in the south of Brazil, despite being considered one of the most developed regions of
the country, there were still clusters or areas of the population with extreme vulnerability,
people diagnosed with TB, using psychoactive substances, and still on the street. There
was also a growing increase in this situation in the East health macro-region (metropolitan
region of Curitiba, the state capital).

International and national studies indicate that the homeless population has a high
prevalence of TB associated with the use of alcohol, tobacco, and illicit drugs, which
are risk factors that favor the development of new cases and the maintenance of the TB
transmission cycle [4,8,24]. Thus, the homeless population has a 48 to 67 times greater
chance of developing TB when compared to the general population [25].

A study conducted in the United States between 2006 and 2010 found that the an-
nual incidence of TB among the homeless population ranged from 36 to 47 cases per
100,000 inhabitants [26]. In Germany, the incidence of TB is 30 cases per 100,00 inhabitants [8],
whereas, in Brazil, there are no specific data that address this population.

It is worth noting that Brazil does not have official data on the size of the homeless
population, considering that the demographic census does not include homeless residents
in the investigation. Since these data are collected in fixed residences, it is impossible to
correctly quantify these individuals, which makes them invisible [27].

The high prevalence of TB in this population is related to precarious urbanization,
sanitary conditions (close contact with a contingent of people and movement between
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different shelters), social exclusion, and extreme poverty [28]. These individuals experience
a highly vulnerable environment on a daily basis, which leads to health problems and
infections, including TB [8]. This population also has high rates of avoidable death from all
causes compared to the general population, which exemplifies the influence of inequalities
and social determinants of health in the illness process of these individuals [29].

In addition, this population has specificities that favor the development of health
problems, such as poor education, which consequently generates ignorance regarding
primary health care and the health-disease process. Moreover, many have difficulties in
accessing health services, experience stigma, prejudice, conflicting or nonexistent family
ties, and the lack of a life project, among other factors [4,28].

The homeless population presents a deficit in self-care concerning hygiene and eating
habits, which contributes to a precarious lifestyle and a high prevalence of complications
due to chronic diseases, infectious conditions, and injuries related to violence [30]. There-
fore, strategic actions should be implemented for the coverage and supply of health services,
social assistance, and effective housing to these individuals so that basic human needs
are guaranteed.

When evaluating the spatial determinants and the conformation of the clusters when
applying the Getis-Ord Gi* technique, clusters of hotspots were identified in the East
health macro-region. It is estimated that, in Brazil, there is a population of approximately
100,000 homeless and that 75% of this population lives in municipalities with more than
100,000 inhabitants [27].

Access to housing is understood as an important determinant of health, and homeless-
ness is directly related to an increase in morbidity and mortality compared to the sheltered
population. Mortality among the homeless population is 3 to 11 times higher [31].

In addition, it can be highlighted that mobility among homeless people, loss of follow-
up, lack of attendance to follow-up appointments, unstable housing, incarceration, fear
of invasive investigations and the side effects of TB treatment, transportation and loca-
tion of health services, lack of flexible hours of care, and problems with remembering
commitments and the correct use of medicines are some barriers that hinder a favorable
outcome of TB treatment among the homeless population and users/addicts of psychoac-
tive substances [32].

It is necessary to recognize the magnitude of the public health problem present in
large cities among the street population and to implement public policies aimed at this
heterogeneous group that is in extreme social vulnerability [33,34]. Thus, implementing
policies in terms of social support and reintegration of the street population into society
is extremely important, as are programs aimed at income distribution, such as the Bolsa
Família Program. The Bolsa Família Program aims to provide income to families in poverty
and extreme poverty. The aid seeks to overcome the situation of vulnerability and poverty,
thus ensuring the right to food and access to education and health [35]. The implementation
of the Bolsa Família Program provided an increase in the rate of adherence and cure of
patients with TB, highlighting the need to implement policies aimed at social support [36].

Another behavior analyzed in this study was that TB is growing among alcohol,
tobacco, and illicit drug users. This result is extremely important since the higher the con-
sumption of psychoactive substances by the homeless population, the worse the prognosis
of these individuals; other problems include maintenance, increased incidence, and the
recurrence of new cases of TB and drug-resistant TB TB-DR. In addition, homeless people
who use psychoactive substances move through spaces/territories with a high number of
individuals, a characteristic that contributes to a greater spread of the disease.

Therefore, the use of psychoactive substances is considered an aggravating and com-
plicating factor for the containment and eradication of TB in the world. It is noteworthy
that the Sustainable Development Goals of the World Health Organization reinforce the
importance of implementing prevention and treatment of disorders related to the use of
alcohol and other drugs among vulnerable populations [37].
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In this sense, investing in public policies, health services targeted at vulnerable popula-
tions, and skilled professionals can be an effective tool for early diagnosis, correct treatment,
a decrease in the incidence of TB, guaranteed access to health services and social support,
and a direction for the social reintegration of individuals who are on the street.

Moreover, the use of psychoactive substances among vulnerable populations pro-
motes community transmission and TB contamination since these individuals live in an
environment of extreme sanitary prevarication and share objects and materials such as
pipes and needles to make use of psychoactive substances. This characteristic contributes
to the spread and dissemination of latent and active TB in these territories [38].

It was also observed that the worst outcomes in treatment and death were present
in vulnerable populations that used or were dependent on any substance. Therefore,
the vulnerable population has a high TB infectivity rate and thus makes it a strategic
population for actions aimed at eradicating TB in the world. Developing public policies
aimed at vulnerable populations is a way to contain the spread of the disease in these
territories [33,39] and thus achieve the goals established through the End TB strategy.

In order to reduce the infection rate and decrease the number of new cases of TB or
relapses, countries need to develop specific strategies aimed at vulnerable populations,
such as users of alcohol, tobacco, and other drugs, whereas by implementing health actions
directed at these individuals, it is possible to ensure early detection and diagnosis of TB
and, consequently, effective treatment [39]. It should be emphasized that countries need to
act and invest in research to highlight the territories with the greatest risk of illness and
thus identify why people get sick in different territorial regions [40].

Ensuring health services that are responsive and targeted to vulnerable populations is
of utmost importance, as is ensuring reception and, consequently, providing the correct
sequence during treatment. However, what is observed in health services is a barrier to
access and health care for vulnerable populations, which makes these people invisible
to the public health system and contributes to the maintenance of TB and other health
problems [41].

Strategies that can enhance and provide more comprehensive health care to these
populations are the incorporation of health services within vulnerable territories and the
implementation of street offices and health care within prisons. The purpose of street
offices is to expand the access of the homeless population to health services and to provide
comprehensive health care to individuals who are in vulnerable conditions or with fragile
family ties [41,42].

The street office has a work dynamic that allows for the active search for people living
on the street in several places in the city, valuing welcoming and the creation of links in
order to supply the needs of these individuals, without judgment or social standards, and
guaranteeing them the right to health advocated in the constitution [43].

It is also relevant to consider the implementation in the country of networks that
seek better social protection for vulnerable populations, considering that, when investing
in measures that aid equity in health and poverty reduction, a reversal will occur in the
context of morbidity and mortality of TB. This strategy is emphasized and recommended
by the World Health Organization.

Another measure to be adopted is the incorporation of health policies aimed at reduc-
ing the consumption of psychoactive substances in vulnerable territories and throughout
society. One aim is the development of prevention and promotion actions related to early
consumption among children and adolescents, promoting actions in vulnerable popula-
tions, and, in general, a conscious consumption of the substance; by incorporating measures
aimed at conscious consumption, this factor reduces exposure to risk, as well as health
problems [16].

When analyzing the strategies used to control TB in other countries, it was found
that, in the United States, actions such as monetary incentives and education programs are
implemented to improve adherence to treatment since these measures help in adherence to

49



Int. J. Environ. Res. Public Health 2022, 19, 7721

treatment and contribute to a better level of treatment completion and thus interruption of
the TB transmission cycle [44].

Another feature that helps to reduce the risk of infection and improves the chance of
successful treatment is the implementation of programs focused on the health education of
the homeless population. In other words, the development of early interventions aimed at
preventing TB infection, promoting early diagnosis, and reducing treatment abandonment,
drug-resistant TB, and death.

Finally, this study provides significant contributions and joins the global effort to
control TB since it was possible to incorporate statistical methods that identified areas of
spatial risk for TB among users dependent on alcohol, tobacco, and illicit drugs.

5. Conclusions

This study advances scientific knowledge since few studies have addressed the geoepi-
demiology of TB between the homeless population and the relation of chronic use of alcohol,
tobacco, and illicit drugs. In this sense, it was possible to highlight territories at risk for the
development of TB in the homeless population and their relationship with the territories
that have a large number of people.

It is necessary to incorporate public policies of social protection for these individuals
and resolutive, welcoming health services that will assist in eradicating TB.
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Abstract: Patients’ perceptions of healthcare vary over time and by setting, and previous studies have
rarely focused on these factors. We aimed to measure patients’ perceptions of hospital care in China
and to examine how patients’ perceptions of hospital care vary by hospital characteristics (differences
in setting) and previous hospitalization-related experiences (changes with time). We conducted a
national cross-sectional survey of 7267 inpatients between July 2014 and April 2015 in China. Hospital
characteristics measured were hospital technical level, hospital type, teaching status, and the ratio of
doctors/nurses to ward beds. Previous hospitalization-related experiences measured were current
admission length, number of previous admissions, and hospital selection (hospital advertisements or
personal recommendations). Patients’ perceptions of hospital care included perceptions of doctors,
nurses, and hospital organization. Scores were highest for perceptions of nurses, followed by
perceptions of doctors, and hospital organization. Of the five hospital characteristics rated, the
technical level was most strongly associated with patient perceptions of healthcare. The effect of
hospital admission length and frequency of hospitalization on patients’ perceptions was represented
by a

√
-shaped dose–response curve (scores were initially high, then decreased, then rebounded to

higher than the initial scores). Patients who selected a hospital with hospital advertisements gave
lower scores than those without hospital advertisements, and patients who selected a hospital with
personal recommendations gave higher scores than those without If the observed

√
-shaped dose–

response curves indicate a causal relationship between patients’ perceptions and hospital admission
length or frequency of hospitalization, this may help to guide the timing of patient satisfaction
assessments. The negative association between patient perception and advertising, and the positive
association with personal recommendations (word-of-mouth) and hospital technical level, could
provide important information for clinicians and hospital administrators.

Keywords: patients’ perceptions of healthcare; healthcare quality; patient satisfaction; hospital
management

1. Introduction

Just as people need mirrors to clearly see themselves, healthcare providers require
an external perspective on their services. As a measure of healthcare quality, patients’
perceptions of healthcare (commonly referred to as patient satisfaction) may provide such
a perspective [1,2]. Patients’ perceptions of healthcare are a multi-dimensional construct
encompassing numerous elements of healthcare, such as waiting time of pre-care, environ-
ment of wards, interactions with clinicians, availability of examination, and coordination of
care. In addition, patients’ perceptions of healthcare, as a type of patient-reported outcome,
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are important not only in identifying physical and mental discomfort, but also in exam-
ining the process by which patients report symptoms of physical and mental discomfort
to clinicians, including emerging or previously forgotten symptoms. Therefore, patients’
perceptions of healthcare reflect not only clinicians’ interpersonal communication skills, but
also clinicians’ clinical interrogation ability [3,4]. With the advent of pay-per-performance
and value-based reimbursement in the healthcare system, as well as the aging of the popu-
lation and the chronicity of the disease, patients’ perceptions of healthcare are becoming
increasingly important for healthcare providers and administrators [5,6].

Nonetheless, controversy exists regarding the interpretation and use of measures of
patients’ perceptions of healthcare to improve the quality of healthcare and organizational
management [7–10]. Differences in patients’ perceptions according to region and setting
mean that most studies have examined predictors at the hospital level, such as nonprofit
status, higher surgical volume, low mortality index, and low readmission rates (which
often positively correlate with more positive patient perceptions) [4,7,11]. Previous research
findings are inconsistent regarding the relationship between patient perceptions and some
predictors, such as teaching status, number of beds, and the staff-to-patient ratio [12,13].
Patient-level predictors include age, sex, ethnicity, socioeconomic status, and chronic
conditions, and existing studies often demonstrate divergent findings [5,6]. It is commonly
accepted that patient perceptions of healthcare are impacted by their socioeconomic status,
namely a lower education level with a more positive satisfaction rating. However, such
frequently explored patient attributes are unsuitable as references or strategies to improve
the quality of hospital care and patient satisfaction (usually as a risk adjustment) [13–17].
Furthermore, consumer perception is not static and is shaped both by sensory inputs
from the current environment and by expectations generated from past experience [18,19].
Therefore, patients’ perceptions vary over time and are affected by factors such as previous
hospitalization experiences and length of hospital stay. Previous studies have rarely focused
on these factors. To our knowledge, only one survey of acute care general hospitals has
investigated these aspects [20], and further empirical studies are needed on general care that
use more rigorous methodologies to simultaneously incorporate hospital- and patient-level
predictors to understand the complex nature of patients’ perceptions of healthcare [2,3,11].

To address the above gap, this study aimed to determine the association of hospital
characteristics (differences in setting) and previous hospitalization-related experiences
(changes with time) with patients’ perceptions of current hospital care, using data from a
national sample of inpatients at general hospitals in China.

2. Methods

2.1. Study Design and Setting

We used stratified cluster sampling in 77 hospitals across seven provinces in China
from July 2014 to April 2015. The details of this survey have been described in a previ-
ous report [21,22]. Briefly, we selected six provinces (Gansu, Yunnan, Jiangsu, Shandong,
Hubei, and Guangdong) and Beijing, China’s capital, which have a combined population
of 427.15 million, accounting for 31.88% of the total population of China. There were
85 eligible hospitals in the selected regions, of which 8 refused to participate, leaving a
total of 77 participating hospitals (90.59%). In each hospital, convenience sampling was
used to select patients from three to four surgical departments of different specialties and
another three to four internal medicine departments, excluding obstetrics and pediatrics.
A total of 528 departments were involved and the inpatients in the 528 departments were
eligible to complete the survey. There were 24,250 eligible participants, of whom 11,884 did
not complete the survey (49.01%). We excluded 4128 (17.02%) invalid questionnaires that
contained errors or erratic responses. We also excluded 674 (2.78%) questionnaires with
missing key variables. Following previous study [18], we also excluded 297 (1.22%) partic-
ipants whose current admission length (days) was less than 1 day or more than 30 days.
Finally, the analysis used data from the 7267 (29.97%) remaining responses (Figure S1 in the
Supplementary Materials). The three departments with the most participants were general
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surgery (1187), orthopedics (946), and cardiology (613) (Table 1). Participants provided oral
informed consent for interviews. The institutional review board at the authors’ institutes
approved the study protocol (No. IORG0003571).

Table 1. Socio-demographic characteristics of participants.

Unweighted Samples Weighted Samples X2 p

Gender
Male 3650 (50.23) 3653 (50.26) 0.003 0.959
Female 3333 (45.86) 3330 (45.83)
missing 284 (3.91) 284 (3.91)

Age (years old)
15–44 2782 (38.28) 2408 (33.14) 109.372 <0.001
45–59 2075 (28.55) 1840 (25.32)
≥60 2410 (33.16) 3019 (41.54)

Education status
Primary school and lower 1440 (19.82) 1602 (22.05) 12.803 0.005
Junior high school 2083 (28.66) 2083 (28.66)
Senior high school 2123 (29.21) 2045 (28.14)
Undergraduate and above 1535 (21.12) 1445 (19.88)
missing 86 (1.18) 92 (1.27)

Marital status
Married 5793 (79.72) 5796 (79.76) 0.009 0.923
Single/divorced/widowed/other 1411 (19.42) 1406 (19.35)
missing 63 (0.87) 65 (0.89)

Self-reported economic status
Good 1958 (26.94) 1988 (27.36) 0.984 0.611
Fair 3974 (54.69) 3986 (54.85)
Bad 1274 (17.53) 1231 (16.94)
missing 61 (0.84) 62 (0.85)

Medical insurance
Yes 6440 (88.62) 6464 (88.95) 0.634 0.426
No 631 (8.68) 604 (8.31)
missing 196 (2.70) 199 (2.73)

Special
Internal medicine 3637 (50.05) 3737 (51.42) 2.753 0.097

Neurology 302 (4.16) 316 (4.35)
Respiratory medicine 410 (5.64) 438 (6.03)
Cardiology 613 (8.44) 672 (9.25)
Gastroenterology 598 (8.23) 600 (8.26)
Endocrinology 442 (6.08) 437 (6.01)
Nephrology 223 (3.07) 225 (3.10)
Hematology 129 (1.78) 123 (1.69)
Oncology 141 (1.94) 142 (1.96)
Rheumatology 115 (1.58) 109 (1.50)
General internal medicine 195 (2.68) 201 (2.77)
Others 469 (6.45) 472 (6.50)

Surgery 3630 (49.95) 3530 (48.58)
Brain surgery 204 (2.81) 199 (2.74)
Thoracic/cardiac surgery 311 (4.28) 318 (4.37)
General Surgery 1187 (16.31) 1168 (16.07)
Urology 360 (4.95) 362 (4.99)
Orthopedics 946 (13.02) 914 (12.58)
Gynecology 278 (3.83) 249 (3.42)
Otolaryngology 138 (1.90) 128 (1.77)
Others 206 (2.83) 192 (2.64)

2.2. Measures

Patients’ perceptions of hospital care were measured using a scale (Cronbach’s alpha,
0.844, Table S1 in the Supplementary Materials) comprising 11 items drawn mainly from
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the Consumer Assessment of Healthcare Providers and Systems (CAHPS) [8,9] and partly
from the Picker Patient Experience Questionnaire [10]. The 11 items were categorized
into three dimensions: care provided by doctors (4 items), by nurses (4 items), and by
hospital organization (3 items: Clean environment, Quiet environment, and Convenience
of medical exams). The doctor and nurse dimensions contained the same four items:
(1) During your hospital stay, how often did doctors/nurses explain things in a way
you could understand? (Communication); (2) When you had important questions to ask
a doctor/nurse, was it difficult or easy to access your doctors/nurses? (Accessibility);
(3) How much were you involved in medical/nursing services? (Involvement); (4) How
much were doctors/nurses concerned about your mood? (Concern for patients’ mood).
The service provided by the hospital organization was measured using three questions:
(1) In general, during your hospital stay, how often was your ward cleaned? (Clean
environment); (2) In general, during your hospital stay, how often was the area around your
ward quiet? (Quiet environment); (3) How convenient were your medical exams during
your current admission? (Convenience of medical exams). For each statement, patients
were asked to indicate their perceptions on a 5-point scale (range of scores for each factor,
1–5; higher scores indicated more positive perceptions) (Table S1 in the Supplementary
Materials). The patient experience domains were highly correlated overall (Cronbach’s
alpha, 0.844); individual correlation coefficients ranged from 0.065 (correlation between
communication with nurses and nurses’ concern for patients’ mood) to 0.647 (correlation
between accessibility to doctors and doctors’ concern for patients’ mood) (Table S2 in the
Supplementary Materials).

Although the CAHPS includes care provided by pharmacists [8,9], pharmacists in
China have almost no direct contact with patients. As patients’ medication is prescribed by
physicians, pharmacists are responsible only for the delivery of medication (according to
physicians’ prescriptions) to the nurses’ ward station, so we did not examine their services
in this study.

Previous hospitalization-related experiences were assessed using four statements: [22–24]
(1) How many days have you been hospitalized in your current admission? (length of
the current admission in days, with a blank filling question and divided into five levels:
1–3, 4–7, 8–14, 15–21, 22–30 days); (2) Excluding the current admission, how many times
have you been hospitalized in this hospital in the last 3 years? (number of previous
admissions (frequency), with five response options: 0, 1, 2, 3, and 4 and above); (3) Did
you choose this hospital for your current admission because you saw an advertisement for
it? (hospital advertisement: yes or no); (4) Did you choose this hospital for your current
admission because it was recommended by relatives, friends, colleagues, etc.? (personal
recommendation: called word-of-mouth in China: yes or no).

Hospital characteristics were assessed using five items: technical level of the current
admission hospital (secondary or tertiary public hospital certified by the Chinese Ministry
of Health (MOH)), hospital type (Western medicine (WM), or traditional Chinese medicine
(TCM)), teaching status (teaching or non-teaching), and the ratio of doctors/nurses to ward
beds. Data on hospital characteristics come from hospital official sources. Following the
Chinese MOH and previous study [17], we divided ratios into three categories for doctors
(≥0.3, 0.2–0.3, <0.2) and four for nurses (≥0.6, 0.5–0.6, 0.4–0.5, <0.4).

We collected most study data using patient questionnaires. Trained survey inter-
viewers sent copies of the questionnaire to each department, with an explanation of the
survey purpose and method. It was explained that participation was voluntary and that
contributions would be anonymous. The survey was a self-administered paper survey,
and family members were allowed to help patients fill in questionnaires. After 1 or 2 days,
the survey interviewers returned to the department to collect completed questionnaires.
We collected the data for the number of doctors, nurses, and beds in the department from
the dean of the department or the nursing station. The data for hospital teaching status
were obtained from the official website of hospitals and their affiliated universities. As
some teaching hospitals in China are only nominal teaching hospitals (a status adopted
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to improve their social reputation), they were not included in the study. The status of
teaching hospitals was verified by the administrative departments of hospitals and their
affiliated universities.

Demographic characteristics measured included sex (male, female), age (15–29, 30–44,
45–59, ≥60 years), education level (middle school and below, high school, bachelor’s degree
and above), marital status (married, unmarried, or other), medical insurance (yes, no), and
self-reported economic status (good, fair, poor). A coding system was used to anonymously
link patient data with the correct hospital and department.

2.3. Statistical Analysis

Data were weighted to adjust for nonresponses and improve the representativeness
of the sample so that participants responding to the initial questions matched the de-
mographic characteristics of the total hospitalization population issued by the National
General Hospital in 2015 [25]. Owing to the limited parameters of the 2015 data reported
by the National General Hospital, the present data were only weighted by age. To create
condition-specific summary scores [9], we used a common method, in which the summary
score is a percentage derived from individual actual scores from three dimensions, and the
total (numerator) is divided, respectively, by the corresponding theoretical score from three
dimensions and the total scores for patients’ perceptions of hospital care (denominator).

The key outcome variable in each analysis was patients’ perceptions of hospital care,
comprising total scores, scores on the three dimensions, and scores on each of the 11 items.
For crude comparisons, we used t-tests for continuous variables and chi-square tests for
categorical variables. We then used a linear regression model and a binary logistic regres-
sion model to examine the association of hospital characteristics and patients’ previous
hospitalization-related experiences with patients’ perceptions of hospital care (comprising
total scores, dimension scores, and item scores). Negative parameter estimates in the model
indicate lower (worse) adjusted mean patients’ perception percentiles, whereas positive
estimates indicate higher (better) adjusted mean patients’ perception percentiles.

Although total scores and dimension scores for patients’ perceptions of hospital care
are useful for general comparisons, and can provide operational guidance for reimburse-
ment of Medicare rewards and penalties, these scores are too broad to provide detailed
information for healthcare providers, especially clinicians. By contrast, an analysis of
individual items can provide specific and targeted guidance for clinicians to evaluate their
service behavior, so we further analyzed each of the 11 items in detail.

All models were adjusted for the following patient demographic characteristics, which
have previously been associated with patients’ perceptions of healthcare: demographic [26–30].
sex, age, educational level, marital status, medical insurance, and self-reported economic
status. Two-sided tests were used for all the analyses, and p-values of 0.05 or less were
considered statistically significant. All analyses were performed using SPSS, version 22.0
(SPSS Inc., Chicago, IL, USA).

3. Results

The demographic characteristics of participants are summarized in Table 1. In the
unweighted sample, the ratios of sex (male vs. female) and department (internal vs. surgical
medicine) were almost half to half (50.23% vs. 45.86%, 50.05% vs. 49.95%, respectively).
Patients aged 60 years and over accounted for about 33% of respondents; those with
undergraduate education and above and who were unmarried/widowed accounted for
about 20%, and those with medical insurance accounted for about 90%. The difference
between the weighted and unweighted samples for almost all demographic characteristics
except age and education level were not statistically significant; the weighted samples
contained more participants over 60 years and more with an educational level of primary
school and below (X2 = 109.372, p < 0.001; X2 = 12.803, p = 0.005, respectively).

Overall, the highest scores (indicating more positive perceptions of hospital care) were
for nurses (75.10%; 95%CI: 74.70% to 75.49%), followed by doctors (71.21%; 95%CI: 70.79%
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to 71.64%), and hospital organizational management (69.42%: 95%CI: 69.01% to 69.84%).
The distribution of scores for all 11 items showed that the lowest (worst) ratings were
for convenience of medical exams (17.90%), followed by clean environment (20.62%), and
involvement in medical service (24.46%). For both the perception of doctor and nurse
dimensions, the lowest ratings were for involvement in clinical care (24.46% for doctors
and 27.88% for nurses); the highest rating for doctors was for communication (39.09%), fol-
lowed by accessibility (30.88%); the highest rating for nurses was for accessibility (48.30%),
followed by communication (45.96%) (Figure 1).

Figure 1. Percentage of patients’ perceptions of hospital care.

The analysis of total and dimension scores for patients’ perceptions by the five hospital
characteristics indicated that the only statistically significant differences were for hospital
technical level, with tertiary hospitals achieving higher scores (t = −4.128, p < 0.001;
t = −4.631, p < 0.001; t = −3.310, p = 0.001; t = −4.706, p < 0.001, respectively). The
differences by hospital type (WM vs. TCM) and doctor–bed ratio were not significant for
any dimensions. The difference in hospital teaching status was statistically significant only
for the doctor dimension, with non-teaching hospitals achieving higher scores (t = 2.991,
p = 0.003). Additionally, scores on the nurse dimension (t = 4.063, p = 0.017) for the nurse–
bed ratio ≥0.6 were significantly higher than scores for other nurse–bed ratio groups
(Table 2).

We then examined each of the five hospital characteristics and the ratings on individual
items in detail (Table S3). Owing to space constraints, we only present the highest ratings
for the five response levels of the 11 patient perception items by hospital characteristics and
previous hospitalization-related experiences. Generally, the differences between ratings on
the 11 items by the five hospital characteristics were similar to the scoring differences for
the three dimensions and total score, and provide further insight into patient perceptions.
The scoring differences between all 11 items by hospital levels were statistically significant;
accessibility to doctors, quiet environment, and convenience of medical exams achieved
higher ratings in tertiary hospitals. Of the 11 items, only accessibility to doctors, commu-
nication with nurses, and quiet environment were significantly correlated with teaching
status; non-teaching hospitals had higher ratings. The scoring differences between the
11 items by hospital type were not statistically significant; however, clean environment and
convenience of medical exams were rated lower in TCM hospitals. Similarly, the scoring
differences between the 11 items by the doctor–bed ratio were not statistically significant;
however, a quieter environment was associated with a doctor–bed ratio ≥ 0.3, and greater
convenience of medical exams was associated with a doctor–bed ratio < 0.2. The nurse–bed
ratio was not significant for all items analyzed.
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Table 2. Patients’ perceptions of hospital care according to hospital characteristics and patients’
previous hospitalization-related experiences.

%

Provided by Doctors Provided by Nurses
Provided by Hospital
Organization

Total

Mean Score
(95%CI)

p Value
Mean Score
(95%CI)

p Value
Mean Score
(95%CI)

p Value
Mean Score
(95%CI)

p Value

Total 71.21 (70.79,71.64) 75.1 (74.7,75.49) 69.42 (69.01,69.84) 71.91 (71.56,72.26)
Hospital characteristics
Hospital technical level

SH 11.76 68.84 (67.64, 70.03) <0.001 72.53 (71.35, 73.71) <0.001 67.51 (66.27, 68.75) 0.001 69.63 (68.63, 70.63) <0.001
TH 88.24 71.53 (71.08, 71.98) 75.44 (75.02, 75.86) 69.68 (69.24, 70.12) 72.22 (71.85, 72.59)

Hospital type
WM 71.98 71.05 (70.55, 71.56) 0.238 75.10 (74.63, 75.57) 0.995 69.49 (69.01, 69.98) 0.593 71.88 (71.47, 72.30) 0.790
TCM 28.02 71.62 (70.84, 72.41) 75.10 (74.36, 75.83) 69.24 (68.46, 70.02) 71.99 (71.34, 72.63)

Teaching status

Non-teaching
77.99 71.56 (71.08, 72.04) 0.003 74.93 (74.48, 75.38) 0.125 69.34 (68.87, 69.81) 0.462 71.94 (71.55, 72.34) 0.731

Teaching 22.01 69.99 (69.07, 70.92) 75.68 (74.84, 76.52) 69.72 (68.84, 70.59) 71.80 (71.05, 72.54)
Ratio of doctors to ward beds

<0.20 32.86 71.43 (70.69, 72.17) 0.764 68.98 (68.24, 69.71) 0.187 70.2 (69.56, 70.84) 0.687
0.20–0.30 42.56 71.06 (70.40, 71.72) 69.43 (68.81, 70.06) 70.25 (69.69, 70.8)
≥0.30 24.58 71.19 (70.35, 72.04) 70.01 (69.17, 70.85) 70.6 (69.86, 71.34)

Ratio of nurses to ward beds
<0.4 59.36 75.22 (74.70, 75.73) 0.017 69.63 (69.09, 70.17) 0.234 72.42 (71.96, 72.88) 0.396
0.4–0.6 34.76 74.56 (73.89, 75.24) 69.29 (68.6, 69.99) 71.93 (71.33, 72.53)
≥0.6 5.88 77.06 (75.48, 78.63) 68.13 (66.45, 69.81) 72.59 (71.17, 74.01)

Previous hospitalization-related experiences
Number of previous admissions in the last three years

No (0) 53.13 71.89 (71.31, 72.47) 0.001 75.47 (74.92, 76.02) 0.058 70.06 (69.49, 70.62) 0.001 72.47 (71.99, 72.95) 0.001
Yes (≥1) 45.41 70.37 (69.75, 71.00) 74.69 (74.11, 75.28) 68.68 (68.07, 69.3) 71.25 (70.74, 71.76)

Hospital selection by personal recommendations
No 53.13 71.02 (70.44, 71.60) 0.357 74.87 (74.33, 75.42) 0.133 68.91 (68.34, 69.47) 0.006 71.60 (71.13, 72.07) 0.041
Yes 45.36 71.43 (70.79, 72.06) 75.49 (74.90, 76.08) 70.09 (69.47, 70.7) 72.33 (71.81, 72.85)

Hospital selection by advertisements
No 86.16 71.47 (71.01, 71.92) <0.001 75.34 (74.91, 75.76) 0.011 69.36 (68.92, 69.8) 0.566 72.05 (71.68, 72.42) 0.023
Yes 11.62 68.73 (67.43, 70.04) 73.63 (72.39, 74.87) 69.76 (68.45, 71.07) 70.71 (69.61, 71.80)

Note: WM, Western Medicine. TCM, Traditional Chinese Medicine. TH, Tertiary Hospital. SH, Secondary
Hospital.

Multivariate linear regression analysis showed significant differences between doctor
dimension scores, nurse dimension scores, and total scores by hospital level (ß = 1.53,
95%CI: 0.1 to 2.96; p = 0.036; ß = 2.01, 95%CI: 0.65 to 3.38; p = 0.004; ß = 1.46, 95%CI: 0.28
to 2.64; p = 0.015, respectively) (Table 3). Consistent with the results of the univariate
analysis, there was no significant difference between the three dimensions and total score
by hospital type. There were significant score differences by teaching status only for the
doctor dimension (ß = −2.36, 95%CI:−3.48 to −1.24; p < 0.001). The difference for the
doctor dimension and the total score remained significant in the multivariate analysis
(ß = −2.34, 95%CI: −3.76 to −0.92; p = 0.001; ß = −1.20, 95%CI: −2.37 to −0.04; p = 0.044,
respectively). Contrary to patients whose hospital selection was not based on personal
recommendation, those whose selection was based on personal recommendation reported
higher scores (ß total scores = 1.02, 95%CI: 0.27 to 1.77; p = 0.008).

The data in Table 2 show that, compared with patients whose hospital selection for the
current admission was based on hospital advertisements, those whose selection was not
based on hospital advertisements gave higher (better) scores on the doctor dimension, the
nurse dimension, and total scores (t = 4.035, p < 0.001; t = 2.561, p =0.011; t = 2.283, p = 0.023,
respectively). Table 2 also shows that patients who had previous hospitalization experience
provided lower ratings than those without previous hospitalization experience, which is
consistent with previous findings [13]. The mean length of the current hospital admission
was 8.35 ± 6.16 days, and the median was 7 days. Figure 2 shows the dose–response
relationship between the care score reported by patients by length of hospital admission
and number of previous hospitalizations. For length of hospital admission, in the first
3 days, the scores were relatively high. However, on the 4th to 7th days, there was a
downward trend in scores. One week later, scores continued to increase and exceeded the
score of the first 3 days, showing a

√
-shaped (not U-shaped) dose–response curve. The

score differences on the doctor dimension and the total score were statistically significant.
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For the number of previous hospitalizations, the
√

-shaped dose–response curve was more
obvious, and the score differences for the doctor dimension, nurse dimension, hospital
organization dimension, and the total score were statistically significant. In the multivariate
analysis, this pattern of a drop in scores followed by an increase was generally consistent,
and score differences on the doctor dimension by length of hospital admission and number
of previous hospitalizations were statistically significant (Table 3).

Table 3. Multivariate linear regression model to examine the association of hospital characteristics
and patients’ previous hospitalization-related experiences with patients’ perceptions of hospital care.

Provided by
Doctors

Provided by
Nurses

Provided by
Hospital Organization

Total

β (95%CI) p Value β (95%CI) p Value β (95%CI) p Value β (95%CI) p Value

Hospital
characteristics
Hospital technical level (ref = Secondary hospital)

Tertiary
hospital

1.53 (0.10, 2.96) 0.036 2.01 (0.65, 3.38) 0.004 1.02 (−0.4, 2.44) 0.158 1.46 (0.28, 2.64) 0.015

Hospital type (ref= WM)
TCM 0.44 (−0.58, 1.46) 0.396 −0.59 (−1.56, 0.38) 0.231 −0.99 (−2, 0.02) 0.054 −0.41 (−1.24, 0.43) 0.344

Teaching status (ref = Non-teaching)
Teaching −2.36 (−3.48, −1.24) <0.001 0.38 (−0.70, 1.46) 0.491 0.17 (−0.95, 1.29) 0.768 −0.55 (−1.49, 0.38) 0.246

Ratio of doctors to ward beds (ref = <0.20)
0.20–0.30 −0.48 (−1.53, 0.57) 0.369 0.44 (−0.61, 1.49) 0.415 0.17 (−0.70, 1.04) 0.704
≥0.30 0.12 (−1.08, 1.32) 0.844 1.52 (0.25, 2.78) 0.019 0.97 (−0.09, 2.02) 0.073

Ratio of nurses to ward beds (ref = <0.4)
0.4–0.6 −0.57 (−1.49, 0.35) 0.225 −0.73 (−1.72, 0.27) 0.151 −0.92 (−1.75, −0.09) 0.029
≥0.6 1.95 (0.09, 3.80) 0.040 −2.2 (−4.22, −0.17) 0.033 −0.27 (−1.95, 1.42) 0.756

Previous hospitalization-related experiences
Current admission length (days) (ref = 1–3 days)

4–7 −0.85 (−2.08, 0.38) 0.174 −0.59 (−1.75, 0.57) 0.317 −1.02 (−2.23, 0.18) 0.096 −0.82 (−1.83, 0.18) 0.108
8–14 0.39 (−0.89, 1.67) 0.548 0.33 (−0.88, 1.55) 0.590 −0.62 (−1.88, 0.64) 0.334 0.04 (−1.01, 1.09) 0.936
15–21 1.09 (−0.62, 2.81) 0.212 0.20 (−1.42, 1.83) 0.805 −0.09 (−1.78, 1.60) 0.917 0.39 (−1.02, 1.80) 0.590
≥22 days 2.73 (0.49, 4.97) 0.017 1.28 (−0.84, 3.40) 0.237 0.66 (−1.55, 2.86) 0.559 1.56 (−0.27, 3.40) 0.095

Number of previous admissions in the last three years (ref = 0)
1 −4.07 (−5.23, −2.91) <0.001 −1.54 (−2.64, −0.45) 0.006 −3.07 (−4.21, −1.93) <0.001 −2.89 (−3.84, −1.94) <0.001
2 −1.71 (−3.17, −0.24) 0.022 −1.17 (−2.55, 0.22) 0.099 −1.25 (−2.70, 0.19) 0.088 −1.38 (−2.58, −0.17) 0.025
3 −1.27 (−3.34, 0.80) 0.230 0.55 (−1.40, 2.51) 0.580 −0.94 (−2.98, 1.1) 0.366 −0.53 (−2.23, 1.16) 0.538
≥4 times 2.67 (0.91, 4.43) 0.003 2.32 (0.65, 3.98) 0.007 0.4 (−1.34, 2.14) 0.650 1.78 (0.33, 3.22) 0.016

Hospital selection by personal recommendations (ref = No)
Yes 1.08 (0.16, 1.99) 0.021 0.82 (−0.04, 1.69) 0.063 1.20 (0.30, 2.10) 0.009 1.02 (0.27, 1.77) 0.008

Hospital selection by advertisements (ref= No)
Yes −2.34 (−3.76, −0.92) 0.001 −1.34 (−2.68, 0.01) 0.051 0.12 (−1.28, 1.52) 0.863 −1.20 (−2.37, −0.04) 0.044

Note: All models were adjusted for the following patient demographic characteristics: sex, age, educational level,
marital status, medical insurance, and self-reported economic status.

As described above, we then examined ratings on the four items assessing previous
hospitalization-related experience and patients’ perception ratings in detail (Table S3).
Compared with patients whose hospital selection was based on hospital advertisements,
those whose selection was not based on advertisements reported higher scores for commu-
nication and accessibility (X2 = 88.089, p < 0.001; X2 = 25.992, p < 0.001, respectively), but
lower scores for concern and involvement (X2 = 26.405, p < 0.001; X2 = 14.352, p = 0.006,
respectively) on the nurse dimension. These individuals gave similar scores on the doctor
dimension (except for the concern item). Compared with patients whose hospital selection
was based on hospital advertisements, those who had not selected based on advertisements
reported lower scores on clean environment, quiet environment, and convenience of medi-
cal exams (the differences were significant for clean environment and quiet environment:
X2 = 24.499, p < 0.001; X2 = 9.785, p = 0.044, respectively). Items that remained significant in
the multivariate analysis were communication with doctors and nurses (OR = 0.75, 95%CI:
0.64 to 0.89; p = 0.001; OR = 0.78, 95%CI:0.67 to 0.92; p = 0.003, respectively: lower ratings for
patients whose selection was based on advertisements), nurses’ concern, and involvement
in nursing services (OR = 1.30, 95%CI: 1.10 to 1.54; p = 0.002; OR = 1.22, 95%CI:1.03 to 1.45;
p = 0.022, respectively: higher ratings for patients whose selection was based on advertise-
ments). Patients whose selection was based on personal recommendation reported higher
scores on all 11 items. Most of these differences were significant, except communication
with doctors, accessibility to nurses, and convenience of medical exams. After adjustment
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in the multivariate analysis (Table S4), only the items doctors’ concern for patients’ mood,
nurses’ concern for patients’ mood (OR = 1.21, 95%CI: 1.07 to 1.36; p = 0.002; OR = 1.16,
95%CI:1.04 to 1.30; p = 0.009, respectively), and involvement in nursing services (OR = 1.14,
95%CI: 1.02 to 1.28; p = 0.024) remained significant.

Differences on the 11 items by length of hospital admission were generally consistent
with differences on the three dimensions and total score; that is, the scoring pattern was
initially high, then decreased, then rebounded to a higher level than the initial scores.
Additionally, doctors’ and nurses’ concern (OR≥22days = 1.60, 95%CI: 1.22 to 2.10; p < 0.001;
OR = 1.35, 95%CI:1.03 to 1.76; p = 0.028; respectively) and involvement (OR≥22days = 1.50,
95%CI: 1.13 to 1.98; p = 0.005; OR = 1.50, 95%CI:1.14 to 1.96; p = 0.003, respectively),
and convenience of medical exams (OR≥22days = 1.36, 95%CI: 1.10 to 1.85; p = 0.047)
showed significant differences. Similarly, differences on the 11 items by number of previous
hospitalizations were generally consistent with those on the three dimensions and total
score (i.e., the scoring pattern was initially high, then decreased, then rebounded to a higher
level than the initial scores, and doctors’ and nurses’ accessibility (OR≥4times = 1.29, 95%CI:
1.05 to 1.59; p = 0.014; OR = 1.25, 95%CI: 1.03 to 1.52; p = 0.027, respectively), concern
(OR≥4times = 1.38, 95%CI: 1.12 to 1.71; p = 0.002; OR = 1.32, 95%CI: 1.07 to 1.62; p = 0.009,
respectively), and involvement (OR≥4times = 1.51, 95%CI: 1.22 to 1.87; p < 0.001; OR = 1.42,
95%CI: 1.15 to 1.75; p = 0.001, respectively) showed significant differences (Table S4).

We also found significant cross-regional differences in patients’ perceptions of hospital
care (Tables S5 and S6). Regions in eastern China had the highest scores (total score 74.3%,
95% CI: 73.44% to 74.95%) and regions in central China had the lowest scores (total score
68.96%, 95% CI: 68.13% to 69.79%). There was a similar range in the percentage of patients
who rated their care highly. For example, for doctors’ concern for patients’ mood, there
was a more than 10 percentage point difference between the best (33.24%) and worst
(20.70%) regions.
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4. Discussion

To our knowledge, this study provides the first national data on patients’ perceptions
of healthcare in China. Overall, the highest (best) ratings of healthcare were found for
nurse care, and the lowest (worst) ratings for hospital organization. For care by both
doctors and nurses, the lowest ratings were for involvement in care (24.46% and 27.88%,
respectively). Scores of patient perceptions of hospital care by length of hospital admission
and number of previous hospitalizations showed a

√
-shaped dose–response curve. Of the

five hospital characteristics rated, the technical level was most strongly associated with
patient perceptions of healthcare. The association of patient perceptions with advertising
was negative and that with personal recommendations was positive.

Patients’ ratings of hospital care in China were relatively low compared with similar
ratings in previous studies, particularly ratings in the US report [7,9,27,31]. There are
two main possible explanations. First, as market-oriented reform of medical services in
China began in 1985, most hospitals, including public hospitals, need to increase revenue
and reduce expenditure. Therefore, hospitals often need to try to reduce the number of
medical staff or persuade them to work full-time. Sometimes medical staff are overloaded
and doctors in particular often must see as many patients as possible. Although the
market-oriented reform of medical services stopped in 2005 [32], most hospitals need
to generate their own income owing to lack of government investment. The so-called
“three long, one short” conditions (i.e., long registration and queue times; long waiting
times; long dispensary and payment queue times; and short physician visit times) and
the corresponding deterioration in patient–provider relationships in China are testimony
to the low opinion of healthcare by patients in China [22,33]. Second, unlike in the US,
patients in China are completely free to visit hospitals, including outpatient clinics, and
go directly to the hospital without seeing a primary care provider in the community. This
not only increases the burden on hospital doctors, but also aggravates their job burnout,
which may lead to a lower level of patient-oriented care of doctors in China than that in
the US, especially in hospital settings. Third, the current practice in the US of publicly
reporting data on the quality of healthcare, and incentivizing (or penalizing) clinicians
based on patient satisfaction data, act as external motivations to improve the quality of
healthcare, but these practices are not followed in China. Additionally, patient-centered
care in the US is advanced compared with similar care in China; however, lessons are being
learned from the US, and healthcare in China is slowly developing. In the three dimensions
of patients’ perceptions of hospital care, the service provided by hospital organizations
is the lowest score; furthermore, the convenience of medical exams is the lowest score
among the three items of the hospital organization dimension. This may further verify
the above-mentioned “three long, one short”, and more importantly, it also reveals the
shortcomings of the service provided by the hospital organization dimension, compared to
those by the doctor and nurse dimension [22,33]. Among the four items of the doctor/nurse
dimension, the scores of nurses are higher than those of doctors, especially the accessibility,
which may be related to a higher nurse-to-bed ratio and more emphasis on patient-oriented
services by nursing policies.

The demographic characteristics of patients’ perceptions with significant differences
are consistent with most previous studies [5,6]. For example, patients with poor self-
reported economic status reported lower perceptions of hospital care, which may be due to
their physical distress combined with their psychosocial distress, and those may be the key
target group of Medicaid policy.

The technical level of each hospital in China is certified by the government, and
mainly comprises the quality of clinical care (i.e., the professional competence of clinicians,
rather than medical equipment) and hospital organization (although clinical care quality
is dominant) [20,22]. Information about hospital technical levels is in the public domain.
The positive association between the hospital technical level and patients’ perceptions
of hospital care in this study may indicate a positive association between the quality of
clinical care and patient reporting quality, which is consistent with previous study findings
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from different countries and regions [3,4]. As described above, patients’ perceptions of
healthcare reflect not only clinicians’ interpersonal communication skills, but also on
clinicians’ clinical interrogation skills. Therefore, the quality of patient reports not only
improves patient satisfaction and rewards for medical insurance (an external mechanism
for quality improvement), but also informs the development of clinical interrogation and
professional competence (an internal mechanism for quality improvement). Clinicians
should be more concerned with internal mechanisms than with external mechanisms, as
internal mechanisms are more relevant to the task of improving clinical quality.

Although TCM has been practiced for several thousand years in China, and the new
Chinese National Health Guiding Principles emphasize the importance of both TCM and
WM [34]; the development of WM has been rapid in the past decades; in contrast, the
development of TCM has been very slow (even retrogressive) in some areas. TCM practice
is currently learning from WM, and to a certain extent, even emulating WM practice. These
factors may explain why we found no significant difference in patients’ perceptions of
TCM and WM healthcare. It is worrying that the current combination of TCM and WM
seems to be evolving into an assimilation of TCM into WM. Understanding and developing
the traditional wisdom of TCM to serve human health is the responsibility and mission of
healthcare providers and managers, and TCM may play a special role in addressing the
suffering of patients in the future.

Compared with predictors of hospital characteristics, predictors of previous hospitalization-
related experiences had more impact on patient ratings, particularly length of hospital
admission and number of previous hospitalizations. Patients’ perceptions of healthcare
related to these two factors showed a

√
-shaped dose–response curve, and the associa-

tion largely remained significant after adjustment for other factors. The dose–response
curves may indicate changes in consumer perceptions over time. The initial high score,
regardless of whether it reflects the first hospitalization occurrence or the first 1–3 days of
hospitalization, may be related to the novelty of the situation and a corresponding positive
attitude in patients. Subsequently, this attitude may change; the patient may not experience
immediate relief for their illness (they may be undergoing tests and awaiting the results of
exams, but not receiving treatment) and may experience a sense of loss and anxiety, leading
to a reduction in subsequent scores. As time passes and their treatment progresses, the
patient may experience an improvement in their condition and develop a deeper under-
standing and trust in the clinicians, leading to higher scores. Specifically, regarding the
length of hospital admission, patients’ scores within 7 days of admission may be lowest;
regarding the number of previous hospitalizations, the lowest scores may be from patients
who have had one hospitalization. The average length of hospital stay in 2014 in China
was 9.6 days [35]. Therefore, the above factors suggest that it may be more reasonable to
measure the perception of healthcare in patients who have been hospitalized for more than
7 days or who have had one hospitalization experience, indicating the importance of timing
in assessing patients’ perceptions of healthcare, which may be worthy of further study in
the future.

Patients in China are free to choose which doctor to consult. Therefore, many hospitals,
including public hospitals, advertise for patients. Interestingly, only 11.5% of patients in
this study selected the hospital for their current hospitalization based on advertisements,
and 45.5% of patients selected their hospital based on personal recommendation (word-of-
mouth). More interestingly, there was a negative association between patient perceptions
and advertising, and a positive association between patient perceptions and personal
recommendations. A possible explanation is that the advertisements issued by hospitals
tend to highlight only the positive qualities of the hospital. This may mean that patients’
expectations tend to be high before admission; after admission, they are more aware of both
the positive and negative qualities of the hospital, so their ratings decrease. In contrast,
personal recommendations (unlike advertising) may be more balanced, and may include
both positive and negative qualities.
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A low doctor–bed ratio or nurse–bed ratio avoids overstaffing but increases the work-
load (and may even lead to overload) of doctors and nurses in China [21]. We generally
found no significant differences in patients’ perceptions of healthcare according to the
doctor–bed ratio or nurse–bed ratio. A possible explanation may be related to income
allocation. As mentioned above, hospitals need to increase revenue and reduce expenditure;
the more staff in a department, the less income can be allocated. Conversely, the fewer staff,
the more income can be allocated. Therefore, the size of the doctor/nurse–bed ratio may
not impact perceptions of healthcare quality.

5. Strengths and Limitations

This study had a number of strengths and limitations. First, our study extends this line
of inquiry by focusing on a range of topics, especially hospital characteristics (differences
in setting) and previous hospitalization-related experiences (changes with time). Second,
to our knowledge, this study provides the first national data on patients’ perceptions
of healthcare in China. Third, private hospitals were not included in the study. Private
hospitals in China are mainly specialized hospitals, such as beauty hospitals, eye hospitals,
etc. The hospitalization services provided by private hospitals accounted for only 12.65%
of the total inpatient services in China [26]. Fourth, the social network and information
channel are not covered in this survey, and are the direction of future research [36,37]. Fifth,
our study relied on cross-sectional data and therefore causality cannot be established.

6. Conclusions

Using a nationally representative sample, this study extends previous research that has
described disparities in patients’ perceptions of healthcare for both hospital characteristics
and previous hospitalization-related experiences. The results suggest that the technical
level of the hospital is the factor most strongly associated with patients’ perceptions of
healthcare, rather than any hospital characteristics, which indicates that the quality of
patient reports is important not only to improve patient satisfaction and medical insurance
reimbursement, but also to increase the quality of clinicians’ professional competence.

Patients’ perceptions of healthcare vary not only according to settings, but also across
time, reflecting a

√
-shaped dose–response curve of patients’ perceptions by length of

hospital admission and number of previous hospitalizations. If it could be established
that these associations were causal, this would help in determining the timing of patient
satisfaction assessments. Additionally, the negative correlation between patient perception
and advertising, and the positive correlation between patient perception and personal
recommendations (word-of-mouth), could also provide important information for clinicians
and hospital administrators.
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Abstract: This study explores factors related to delayed emergency medical treatment for acute
myocardial infarction patients on Kinmen Island. A cross-sectional study was performed in the
only hospital in Kinmen Island. The study group consisted of 116 patients diagnosed with acute
myocardial infarction (AMI, ICD-10 codes: I21.9) from November 2015 to May 2019. The binary
logistic regression analyses were performed for the inferential statistical analysis. The mean age
of the study group was 63.0 ± 14.5 years, 39.7% of the patients arrived at the emergency medicine
longer than 6 h after the onset of symptoms. The related factors for delayed arrival the hospital
emergency medicine department were female sex, age over 65 years, less than nine years’ education,
and Killip Class, but only Killip Class reached the significant difference of statistics (OR = 3.616,
95% C.I. = 1.574 to 8.310, p = 0.002), and patients with delayed arrival times (>6 h) were found to
have a higher percentage of Killip Class ≥ II. Therefore, it is essential to remind the physicians to
proceed with risk stratification for acute coronary syndrome patients. In addition, health authorities
should provide effective programs to increase awareness of the symptoms and timely treatment of
acute myocardial infraction to the general public, especially the elderly.

Keywords: acute myocardial infarction; health visit delay; Killip Class; Kinmen

1. Introduction

Heart disease is a major health problem worldwide and is currently the leading cause
of death in the USA [1]. There are more than 1000 deaths caused by cardiovascular diseases
(CVD) daily, with 2.2 million hospitalizations and 415,480 deaths in 2016 [2]. In 2017, about
17.8 million deaths were attributed to CVD globally, an increase of 21.1% from 2007 [3].
Heart disease has been the second leading cause of death in Taiwan since 2007 [4]. There
were 20,644 deaths due to heart disease in 2016 [5].

Myocardial infarction is the main contributor to the high incidence of heart failure [6,7].
Acute myocardial infarction (AMI) is defined as cardiomyocyte necrosis in a clinical setting
consistent with acute myocardial ischemia, the detection of a rise and/or fall of cTn values
with at least one value above the 99th percentile URL and at least one of the five indications:
(1) symptoms of myocardial ischemia; (2) new ischemic electrocardiogram (ECG) changes;
(3) development of pathological Q waves; (4) imaging evidence of new loss of viable
myocardium or new regional wall motion abnormality in a pattern consistent with an
ischemic etiology; (5) identification of a coronary thrombus by angiography or autopsy [8].

ST-elevation myocardial infarction (STEMI) is defined as ST elevation or left bundle
branch block on the first or subsequent 12-lead electrocardiogram (ECG). In contrast, pa-
tients without ST-segment elevation at presentation are usually designated as having a
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non-ST-segment elevation myocardial infarction (NSTEMI) [9]. In the USA, there were
six times as many patients with STEMI versus NSTEMI in 1990, but by 2000, the pro-
portions had equalized, and subsequently, the proportion of NSTEMI exceeded that of
STEMI [10]. Similarly, NSTEMI to STEMI incidence ratio increased from 1.93 in 2009 to
2.47 in 2015 in Taiwan [11]. This may be due to the increased use of troponin as a sensitive
biomarker for diagnosing AMI, an aging population, the growing prevalence of antecedent
coronary revascularization, the increased use of aspirin, and improved health system and
medical therapy [10].

The Killip classification is a common clinical tool for cardiovascular assessment
and risk stratification. According to Killip classification, patients are categorized into
four classes during clinical examination. Patients in Class I have no evidence of heart failure
(HF), patients in Class II had indications along with mild to moderate HF, patients in Class
III had obvious pulmonary edema, and patients in Class IV were in cardiogenic shock [12].
Patients with higher Killip Class were found to have more severe angiographic coronary artery
disease, higher occurrence of ventricular failure, and greater myocardial infarctions [13].

For patients who receive prompt care, reperfusion therapy including surgical or
pharmacologic treatments can modify the progression of a heart attack and limit heart
damage and subsequent morbidity and mortality [14,15]. The shorter the interval, the
better the outcome, so patients should arrive at the hospital emergency room as soon as
possible to maximize the chances of survival.

Delay in seeking medical treatment after symptoms begin may be due to misunder-
standing the urgency of signs and symptoms, or psychological denial [16]. Numerous
studies have found socio-demographic and clinical issues related to delayed treatment after
the onset of a heart condition, and the elderly, females and those with a history of diabetes
tend to have a longer delay in seeking medical treatment than the others [17–20]. Interna-
tionally, the median prehospital delay for AMI patients ranged from 2 to 6.5 h [21], and
females had a longer delay in obtaining hospital treatment than males (median: 270 min
versus 240 min) [22]. Therefore, it is important to clarify the gender difference between the
onset of disease symptoms and the patient’s arrival at a hospital emergency department.

Kinmen is a small island of 150 square kilometers, located near the major Chinese city
of Xiamen, and administered as part of Taiwan. It has a permanent resident population of
nearly 60,000 people and only one public district hospital (Kinmen Hospital of the Ministry
of Health and Welfare), with 300 beds, which is the major center for medical care. The
standardized mortality rate is 314.5 per 100,000 residents for all causes and heart disease is
the second leading cause of death, as in Taiwan overall [23]. Although Kinmen Hospital
is the only medical facility caring for HF patients and provides percutaneous coronary
intervention (PCI) 24/7, patients diagnosed as too severe to be treated are transferred
to major medical centers in Taiwan by plane or helicopter. Therefore, it is important to
propose effective intervention strategies to help patients detect physiological signs of acute
myocardial infarction and seek medical care promptly.

This study explored factors related to a delayed response to AMI in Kinmen and pro-
poses suggestions for developing interventions to reduce the time from onset of symptoms
to obtaining proper medical care.

2. Materials and Methods

A hospital-based cross-sectional study was conducted in Kinmen from January 2020 to
June 2020 at the Kinmen hospital of the Ministry of Health and Welfare. The study sample
consisted of 116 patients, aged 37 to 100 years, diagnosed with acute myocardial infarction
(AMI, ICD-10 codes: I21.9) at the emergency department. This follows the definition of the
European Society of Cardiology and the American College of Cardiology (ESC/ACC): The
existence of at least two of the following three features: (1) Chest pain lasting more than
20 min, (2) ST-elevation of at least 2 mm in two or more contiguous leads with successive
evolution of the electrocardiogram, and (3) elevated cardiac marker (CK-MB) or positive
troponin I or T [24]. All patients in the study group were admitted between 20 November
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2015, and 31 May 2019. According to ESC guidelines, two kinds of time intervals are
mainly important: (1) the time delay between the onset of symptoms and the first medical
contact (FMC) and (2) the time delay between FMC and the beginning of reperfusion [25].
Early (≤6 h) treatment of PCI on the artery responsible for the myocardial infarction is
a significant determinant factor of survival beyond the hospital phase of ST-elevation
myocardial infarction [26]. The emergency medical service travel time is usually less than
30 min in Kinmen. Late arrival was defined as a time interval from the onset of symptoms
to arrival at the hospital emergency room (ER) greater than six hours.

2.1. Statistical Analysis

Frequency analyses were conducted to assess AMI patients’ late arrival distribution
and classify the associated factors of late arrival. The distribution of late arrival was
obtained for the arrival time from onset of symptoms to arrival at the ER. To assess
significant issues related to patients’ arrival levels, the Chi-Square test and binary logistic
regressions were performed for inferential statistical analysis. The SPSS software package
(version 18.0 was used for statistical analyses. The significance level for the Alpha value
was set at 0.05).

2.2. Ethics Approval

The study protocol was approved by the Medical Ethics Committee of National Cheng
Kung University (IRB no. 108-331). The institutional review board of the Medical Ethics
Committee of National Cheng Kung University approved this study without requiring
written informed consent from the patients under study.

3. Results

The study included 116 patients with a mean age of 63.0 ± 14.53 years, with 69 (59.5%)
above 65 years of age. There were 64 (55.2%) with no more than nine years’ education,
most (94.8%) were married, and 101 (87.1%) were living with their family. Furthermore,
91.3% of the patients arrived at the ER by ambulance, 69 (59.5%) were diagnosed with
ST-elevation myocardial infarction (STEMI), 60 (51.7%) were of Killip Class I, and only two
were on IV. Comparing the chronic disease status, 60 (51.7%) had hypertension, 33.6% and
22.4% had diabetes mellitus and hyperlipidemia, respectively. 70 (60.3%) were found to
have reached the ER equal to or less than 6 h after the onset of symptoms. The samples’
basic sociodemographic and clinical characteristics are shown in Table 1.

Differences in the time to ER distribution among the AMI patients by the X2 tests
are shown in Table 2. There were various variables such as marital status, living with
family status, and the means of travel to the ER, but most of the cases were concentrated
in a single category. As such, inferential statistics analysis was not used Since there were
only 27 patients with Killip scores three or higher, cases whose Killip Class was ≥II were
combined as the high score group for the inferential analysis. Variables that reached
significance included gender (p = 0.011), age (p = 0.004), educational level (p = 0.025), and
Killip Class (p = 0.001). Comparing gender and time to ER, 65.0% of females showed > 6 h
to ER, compared to 34.4% of males. A higher prevalence of time to ER > 6 h was related
to higher age, with 53.3% of the patients older than 65 having time to ER longer than 6 h,
while 29.0% of those 64 or younger were in this bracket. There was a higher prevalence
of time to ER > 6 h in patients with less education. Among the patients with time to
ER > 6 h, 57.0% had ≤ nine years of education, compared to 27.1% with 10 or more years
of schooling. In the group of time to ER > 6 h, 57.1% had Killip Class of I, while 42.9% were
equal or higher than II. The AMI patients diagnosed as STEMI were found to have a higher
prevalence of time to ER > 6 h than NSTEMI (48.9% vs. 33.3%), but AMI type and chronic
disease status, such as hypertension, diabetes mellitus, and hyperlipidemia, did not reach
statistically significant difference (p > 0.05).
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Table 1. The distribution of sociodemographic and clinical factors among the AMI patients in Kinmen.

N %

Gender
Female 20 17.2
male 96 82.8

Age Mean ± SD = 63.01 ± 14.53
≤64 69 59.5
≥65 47 40.5

Marriage status
Unmarried 6 5.2
Married 90 77.6
Divorced/Separated 11 9.5
Widow 9 7.8

Educational level (years)
≤9 64 55.2
≥10 52 44.8

Living with family
Yes 101 87.1
No 15 12.9

Way to ER Visit
Self 10 8.7
By ambulance 106 91.3

AMI Type
STEMI 69 59.5
NSTEMI 47 44.4

Killip Classification
I 60 51.7
II 29 25.0
III 25 21.6
IV 2 1.7

With Hypertension
Yes 60 51.7
No 56 48.3

With Diabetes Mellitus
Yes 39 33.6
No 77 66.4

Hyperlipidemia
Yes 26 22.4
No 90 77.6

Late Arrival
Yes 46 39.7
No 70 60.3

Total 116 100.0

Table 3 shows results from the binary logistic regression analyses, indicating that the
difference of time to ER among genders, age groups, and educational levels did not reach
significance. This result illustrates that the Killip Class is a correlation factor for time to
ER distribution. Patients with delayed arrival times (>6 h) were found to have a higher
percentage of Killip Class ≥ II. (OR = 3.616, 95% C.I. = 1.574 to 8.310, p = 0.002).

The prevalence of time to ER > 6 h for female patients was higher than for males
(OR = 1.084) However, the distribution of time to ER among gender, age group, and educa-
tional level did not significantly differ.

The limited case numbers may lead to underpowered results. Table 3a,b indicate the
results of two independent variables analyzed in the binary logistic regression analyses.
Killip Class reached a significant difference in both models (OR = 3.936, 95% C.I. = 1.736
to 8.823, p = 0.001 and OR = 4.214, 95% C.I. = 1.835 to 9.266, p = 0.001), respectively.
Higher age (≥65) having time to ER longer than 6 h than those 64 or younger (OR = 2.602,
95% C.I. = 1.149 to 5.895, p = 0.022) and educational levels did not reach statistically
significant difference.
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Table 2. The distribution of different factors related to late arrival of AMI patients.

Late Arrival
N (%)

p Value

No Yes Total

Gender * 0.011
Female 7(35.0) 13(65.0) 20(100)
Male 63(65.6) 33(34.4) 96(100)

Age ** 0.004
≤64 49(71.0) 20(29.0) 69(100)
≥65 21(44.7) 26(53.3) 47(100)

Educational level (years) * 0.025
≤9 33(51.6) 31(48.4) 64(100)
≥10 70(72.9) 26(27.1) 96(100)

AMI type 0.068
STEMI 24(51.1) 23(48.9) 47(100)

NSTEMI 46(76.7) 23(33.3) 69(100)
With Hypertension 0.394

Yes 35(58.3) 25(41.7) 60(100)
No 35(62.5) 21(37.3) 56(100)

With Diabetes Mellitus 0.331
Yes 25(64.1) 14(35.9) 39(100)
No 44(57.9) 33(42.1) 77(100)

With Hyperlipidemia 0.462
Yes 15(57.7) 11(42.3) 26(100)
No 55(61.1) 35(38.9) 90(100)

Killip Classification ** 0.001
I 46(76.7) 14(23.3) 60(100)

≥II 24(42.9) 32(57.1) 56(100)
*: p < 0.05; **: p < 0.01.

Table 3. The logistic regression analysis of late arrival in different factors. (a) The logistic regression
analysis of late arrival in age and Killip Classification. (b) The logistic regression analysis of late
arrival in educational level and Killip Classification.

OR 95% C.I. p Value

Gender
Male Reference
Female 1.804 0.576–5.648 0.311

Age
≤64 Reference
≥65 2.041 0.786–5.298 0.143

Educational Level
≤9 1.172 0.485–3.338 0.625
≥10 Reference

Killip Classification
I Reference
≥II 3.616 1.574–8.310 0.002

R2 = 0.224

(a)

Age
≤64 Reference
≥65 2.602 1.149–5.895 0.022

Killip Classification
I Reference
≥II 3.936 1.736–8.823 0.001

R2 = 0.209

(b)

Educational Level
≤9 2.060 0.908–4.643 0.084
≥10 Reference

Killip Classification
I Reference
≥II 4.214 1.835–9.266 0.001

R2 = 0.186
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4. Discussion

To the best of our knowledge, this is the first study to analyze the clinical and sociode-
mographic factors for the time to ER of AMI patients in Kinmen Island. This study finds
that almost 40% of the AMI patients were late for arrival to the ER. This is higher than
prior studies reported that 25% to 30% of AMI patients arrive at the hospital >6 h after
symptom onset [27]. Since early treatment is crucial to reducing mortality, developing
effective programs to help people respond quickly and obtain medical service is important.

Some studies indicated that age and gender (female) were associated with a delayed
presentation for clinical service, and our findings agree with reports that the elderly experi-
enced longer delays in looking for hospital treatment [28,29]. More than 50% of patients
over 65 had a late arrival to ER, whereas only 29.0% of younger patients (<65 years) arrived
late. This may be due to the elderly having restricted access to medical care or insufficient
medical knowledge, particularly when living in rural areas or alone. Furthermore, the
elderly may not identify the symptoms of acute coronary disease or recognize their severity.
Designing intervention programs to help the elderly recognize symptoms of this disease
and provide timely treatment in rural areas requires further research.

This study finds that 65% of female patients delayed more than six hours before
being admitted to ER, compared to 34.4% of male patients, concurring with previous
studies [28,29]. Females have delayed seeking medical care more than men due to a lower
occurrence of acute coronary diseases. Hence, they are more likely to ignore the signs
and symptoms. In addition, differences in biological, sociodemographic, and behavioral
characteristics between females and males may contribute to the gender discrepancy in
time delay. However, since age and gender are not significant predictors for delayed arrival
in the multiple logistic model, the relationship between the influence of age, gender, and
delayed presentation for clinical service needs further investigation. Therefore, public
health authorities should design and propagate programs about early treatment of AMI for
the elderly and females.

This study finds that people with more years of formal education have a lower preva-
lence of delayed presentation to the hospital than those with formal education less than
10 years. It is clear that people with higher educational levels have better knowledge about
health status or disease symptoms and how to deal with medical problems. People in the
United States with fewer years of education are inclined more have a higher prevalence of
cardiovascular disease [30]. The elderly in Kinmen, as well as Taiwan generally, usually
have less education than younger people. The actual effect between delayed presentation
to the hospital and the education level combined with age needs further investigation.

According to the National Health Insurance Research Database (NHIRD) of the Na-
tional Health Research Institute in Taiwan, the ratio of NSTEMI to STEMI incidence was
2.47 in 2015 [11]. Still, the prevalence of STEMI is higher than NSTEMI (59.5% vs. 44.5%) in
Kinmen, and the reasons for this difference need further investigation. It was found that
STEMI was associated with a higher risk of short-term mortality, but NSTEMI was associ-
ated with a higher risk of long-term mortality [31]. Early treatment or revascularization is
important for better long-term outcomes for both STEMI and NSTEMI, but the late arrival
rate to ER did not reach a significant difference of statistics in Kinmen.

We found that Killip Class is a significant issue relating to delayed arrival at ER for
medical care of AMI patients in Kinmen. This result is consistent with previous findings
from Middle Eastern countries that patients with higher Killip Class sought medical care
later than 12 h and those with higher resting heart rate and irregular blood sugar barely
showed chest pain at presentation [12]. This has been found to result in physician selection
bias where patients with higher Killip Class tend to receive fewer coronary angiography-
and evidence-based therapies than patients with Class I. Since high Killip Class was a
significant indicator of mortality in STEMI and NSTEMI myocardial infarction and non–ST-
elevation acute coronary syndrome, emergency medicine physicians should be attentive to
clinical examination in the risk classification for patients with acute coronary conditions.
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We performed the binary logistic regression with just two independent variables.
The results reveal that age (elderly patients ≥65 years) and higher Killip Class (≥II) are
significant factors related to delayed arrival at ER, but the educational level did not reach
a significant difference of statistics. Therefore, the relationship between delayed arrival
and Killip Class, age, educational level, gender in Kinmen should be investigated in
future studies.

Strengths and Limitations

This study presents the empirical finding that patients’ Killip Class, gender, age, and
educational level are important factors related to delayed ER arrival for medical care of
AMI patients in Kinmen. Killip Class was found to have the most significant correlation.
This information could help provide a direction for future research in planning effective
care regimes for AMI patients in areas with insufficient medical resources.

There are some limitations to this study. The sample was taken from the only hospital
in Kinmen Island, and the case number was limited, which limited the application of more
advanced inferential statistics. Since this is a cross-sectional study, the effects of factors
relating to delayed arrival at the ER for medical care need further exploration.

5. Conclusions

The study determines that delayed arrival at ER is highly correlated to higher Killip
Class. It is important to remind physicians to proceed with risk stratification for patients
with acute coronary syndrome. Health authorities should propose effective education
programs to the general public, and especially the elderly, for the symptoms and timely
treatment of acute myocardial infarction.

Author Contributions: Conceptualization, Y.-H.H. and C.-S.H.; methodology, Y.-H.H. and C.-S.H.;
formal analysis, Y.-H.H. and C.-S.H.; investigation, C.-K.H. and C.-S.H.; writing—original draft
preparation, Y.-H.H. and C.-S.H.; writing—review and editing, Y.-H.H., C.-K.H., and C.-S.H.; project
administration, Y.-H.H. and C.-S.H. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study protocol was approved by the Medical Ethics
Committee of National Cheng Kung University (IRB no. 108-331). The institutional review board
of the Medical Ethics Committee of National Cheng Kung University approved this study without
requiring written informed consent from any study patients.

Informed Consent Statement: Patient consent was waived due to analysis of the clinical data having
no connection with the personal data.

Acknowledgments: The authors thank John Baker, assistant professor of the Department of Business
Administration, National Quemoy University, for editing.

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

References

1. National Center for Health Statistics. National Vital Statistics System: Public Use Data File Documentation: Mortality Multiple
Cause-of-Death Micro-Data Files. Centers for Disease Control and Prevention website. 2017. Available online: https://www.cdc.
gov/nchs/nvss/mortality_public_use_data.htm (accessed on 1 April 2019).

2. Wright, J.S.; Wall, H.K.; Ritchey, M.D. Million Hearts 2022: Small steps are needed for cardiovascular disease prevention. JAMA
2018, 320, 1857–1858. [CrossRef]

3. Virani, S.S.; Alonso, A.; Benjamin, E.J.; Bittencourt, M.S.; Callaway, C.W.; Carson, A.P.; Chamberlain, A.M.; Chang, A.R.; Cheng,
S.; Delling, F.N. Heart disease and stroke statistics—2020 update: A report from the American Heart Association. Circulation 2020,
141, E139–E596. [CrossRef] [PubMed]

4. Department of Statistics, Ministry of Health and Welfare. Cause of Death Statistics. Available online: https://dep.mohw.gov.tw/
DOS/lp-1828-113.html (accessed on 1 April 2019).

5. Department of Statistics, Ministry of Health and Welfare. Taipei Taiwan Cause of Death Statistics. Available online: https:
//www.mohw.gov.tw/cp-3795-41794-1.html (accessed on 1 April 2019).

75



Int. J. Environ. Res. Public Health 2022, 19, 1323

6. Hellermann, J.P.; Jacobsen, S.J.; Redfield, M.M.; Reeder, G.S.; Weston, S.A.; Roger, V.L. Heart failure after myocardial infarction:
Clinical presentation and survival. Eur. J. Heart Fail. 2005, 7, 119–125. [CrossRef] [PubMed]

7. Weir, R.A.; McMurray, J.J.; Velazquez, E.J. Epidemiology of heart failure and left ventricular systolic dysfunction after acute
myocardial infarction: Prevalence, clinical characteristics, and prognostic importance. Am. J. Cardiol. 2006, 97, 13–25. [CrossRef]

8. Thygesen, K.; Alpert, J.S.; Jaffe, A.S.; Chaitman, B.R.; Bax, J.J.; Morrow, D.A.; White, H.D. ESC Scientific Document Group. Fourth
universal definition of myocardial infarction (2018). Eur. Heart J. 2019, 40, 237–269. [CrossRef]

9. Collet, J.P.; Thiele, H.; Barbato, E.; Barthélémy, O.; Bauersachs, J.; Bhatt, D.L.; Dendale, P.; Dorobantu, M.; Edvardsen, T.; Folliguet,
T.; et al. ESC Scientific Document Group. 2020 ESC Guidelines for the management of acute coronary syndromes in patients
presenting without persistent ST-segment elevation. Eur. Heart J. 2021, 42, 1289–1367. [CrossRef] [PubMed]

10. Rogers, W.J.; Frederick, P.D.; Stoehr, E.; Canto, J.G.; Ornato, J.P.; Gibson, C.M.; Pollack, C.V., Jr.; Gore, J.M.; Chandra-Strobos, N.;
Peterson, E.D. Trends in presenting characteristics and hospital mortality among patients with ST elevation and non-ST elevation
myocardial infarction in the National Registry of Myocardial Infarction from 1990 to 2006. Am. Heart J. 2008, 156, 1026–1034. [CrossRef]

11. Lee, C.-H.; Fang, C.-C.; Tsai, L.-M.; Gan, S.-T.; Lin, S.-H.; Li, Y.-H. Patterns of acute myocardial infarction in Taiwan from 2009 to
2015. Am. J. Cardiol. 2018, 122, 1996–2004. [CrossRef]

12. DeGeare, V.S.; Boura, J.A.; Grines, L.L.; O’Neill, W.W.; Grines, C.L. Predictive value of the Killip classification in patients undergoing
primary percutaneous coronary intervention for acute myocardial infarction. Am. J. Cardiol. 2001, 87, 1035–1038. [CrossRef]

13. El-Menyar, A.; Zubaid, M.; AlMahmeed, W.; Sulaiman, K.; AlNabti, A.; Singh, R.; Al Suwaidi, J. Killip classification in patients
with acute coronary syndrome: Insight from a multicenter registry. Am. J. Emerg. Med. 2012, 30, 97–103. [CrossRef]

14. Finnegan, J.R., Jr.; Meischke, H.; Zapka, J.G.; Leviton, L.; Meshack, A.; Benjamin-Garner, R.; Estabrook, B.; Hall, N.J.; Schaeffer, S.;
Smith, C. Patient delay in seeking care for heart attack symptoms: Findings from focus groups conducted in five US regions. Prev.
Med. 2000, 31, 205–213. [CrossRef]

15. Khan, M.S.; Jafary, F.H.; Faruqui, A.M.; Rasool, S.I.; Hatcher, J.; Chaturvedi, N.; Jafar, T.H. High prevalence of lack of knowledge
of symptoms of acute myocardial infarction inPakistan and its contribution to delayed presentationto the hospital. BMC Public
Health 2007, 7, 284. [CrossRef] [PubMed]

16. O’Carroll, R.; Smith, K.; Grubb, N.; Fox, K.; Masterton, G. Psychological factors associated with delay in attending hospital
following a myocardial infarction. J. Psychosom. Res. 2001, 51, 611–614. [CrossRef]

17. De Luca, G.; Suryapranata, H.; Ottervanger, J.P.; Antman, E.M. Time delay to treatment and mortality in primary angioplasty for
acute myocardial infarction: Every minute of delay counts. Circulation 2004, 109, 1223–1225. [CrossRef] [PubMed]

18. Dracup, K.; Moser, D.K.; Eisenberg, M.; Meischke, H.; Alonzo, A.A.; Braslow, A. Causes of delay in seeking treatment for heart
attack symptoms. Soc. Sci. Med. 1995, 40, 379–392. [CrossRef]

19. Moser, D.K.; McKinley, S.; Dracup, K.; Chung, M.L. Gender differences in reasons patients delay in seeking treatment for acute
myocardial infarction symptoms. Patient Educ. Couns. 2005, 56, 45–54. [CrossRef]

20. Ottesen, M.M.; Dixen, U.; Torp-Pedersen, C.; Køber, L. Prehospital delay in acute coronary syndrome—an analysis of the
components of delay. Int. J. Cardiol. 2004, 96, 97–103. [CrossRef]

21. Dracup, K.; Moser, D.K.; McKinley, S.; Ball, C.; Yamasaki, K.; Kim, C.J.; Doering, L.V.; Caldwell, M.A. An international perspective
on the time to treatment for acute myocardial infarction. J. Nurs. Scholarsh. 2003, 35, 317–323. [CrossRef]

22. Bugiardini, R.; Ricci, B.; Cenko, E.; Vasiljevic, Z.; Kedev, S.; Davidovic, G.; Zdravkovic, M.; Miličić, D.; Dilic, M.; Manfrini, O.
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Abstract: Politics is ubiquitous in public health, but vaccines had never been weaponized to instill
distrust to gain political advantage. In pandemic and post-pandemic scenarios, populist political
parties could use vaccine-related issues to generate distrust in evidence-based knowledge. Therefore,
some questions arise. What impact could populist political parties impinge on vaccination uptake
rates through sowing political discontent? What could the medical institutions do to avoid the ad-
verse effects that these political strategies could infringe? For answering these research questions, we
first hypothesized that vaccine uptake was negatively associated with distrust in the institutions. Fur-
thermore, we analyzed whether populism mediates this relationship. In doing so, we hypothesized a
positive association between distrust and populism, because populists, mainly fueled by politically
discontent citizens, offer hope of a better future, blaming their misfortune on the actions of the elite.
Additionally, we hypothesized that those citizens with a higher level of political dissatisfaction, fol-
lowing the claims of the populist political parties, will have lower vaccine uptake results, because they
will be discouraged from making the efforts to counter the pandemic. Based on a survey carried out
by the European Commission that covered 27 E.U. + U.K. countries (totaling 27,524 respondents), this
paper proves that an individual’s political discontent fully mediates the relationship between distrust
in institutions and vaccine uptake. Targeting the vaccine-hesitant population is quite convenient for
populists because they only need to convince a minority of citizens not to be vaccinated to achieve
their destabilizing goals. New outbreaks will appear if the minimum herd immunity coverage is
not reached, reinforcing a vicious circle of distrust in elites, in consequence. For tackling this matter,
recommendations are given to institutional managers from a social marketing standpoint.

Keywords: vaccine hesitancy; populism; consumer behavior; social marketing

1. Introduction

COVID-19 has brought forward a new role for politics, in the global vaccines sce-
nario [1]. Governments buy vaccines and decide who will be jabbed, and when. Tradition-
ally, the pharmaceutical industry and the health system’s institutions (at national, regional,
or local levels) took these decisions. In addition, politics played, and still plays nowadays,
an essential role in several other vaccine-related dimensions: research and development,
procurement, production, and marketing activities [2]. Hence, politics is ubiquitous in
public health [3], but vaccines have never been weaponized to instill distrust to gain a
political advantage [4].

An upward trend supporting populist parties is present in developed and developing
countries, implying a significant challenge for universal healthcare [5]. Several studies
showed that votes for populist parties are mainly based on dissatisfaction with the political
establishment [6]. Political populism defends ordinary people in contrast with the real or
perceived elite. The elite usually refers to mainstream political parties, the media, the upper
classes, intellectuals, and, in the territorial scope of this work, the European Union [7]. When
applied to healthcare issues, medical populism [8] is based on a distrust of evidence-based
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policy interventions and the condemnation of technocratic knowledge [3,9,10]. Worsening
population health may cause more significant social discontent and the growth of populist
sentiments [11]. Hence, populist leaders will exploit health crises for political gain [7,11].

Resistance to vaccination could be seen in disenchanted citizens as a way to express
their discontent [12]. The populist approach appeals to groups of citizens that have been left
behind for various reasons, including the consequences of the globalization process [3,13].
Populist leaders take advantage of their discontent, blaming their misfortune on the elite’s
actions. Populist politicians offer politically dissatisfied people the hope of a better future,
attracting their votes [13,14]. Consequently, a worrisome circle occurs: populism fuels
the spread of infectious diseases and infectious diseases fuel populism [13]. Several real
examples illustrate that medical populism is not occasional but a frequent response to
pandemic emergencies [8]. A common medical populism framework for action was shared
in cases, such as the H.I.V. denialism in South Africa [15], the measles-rubella vaccine scare
in Ukraine [16], the Nigerian boycott of the polio vaccine [17], the Dengue vaccine scandal
in the Philippines and other countries of the global south [18], the West African Ebola
virus epidemic scare [19], the anti-vaccination movement in Italy [20], and the more recent
responses to the COVID-19 pandemic [13], in the U.S.A., Brazil, the Philippines, Poland,
Russia, India, and the United Kingdom. Populist governments implemented soft policy
measures and discouraged citizens’ efforts to counter the pandemic in all these cases. As a
result, populist-governed countries are hit worse by a pandemic than conventional ones [21].

The main goal of this paper is to measure how the relationship between distrust of
institutions and vaccine uptake is mediated by political dissatisfaction. To the best of our
knowledge, no one has ever studied it before.

2. Conceptual Background

2.1. Trust and Vaccine Uptake

Public trust in vaccination has declined in the last two decades [22]. Following
Larson [22], trust is the “relationship that exists between individuals, as well as between
individuals and a system, in which one party accepts a vulnerable position, assuming
the best interests and competence of the other, in exchange for a reduction in decision
complexity”. Vaccine-related information and decision-making are technically complex
enough to rely on people’s confidence in the different health system components [23]. There
are several levels of trust involved in the vaccine uptake process. The core of the vaccine’s
trust framework comprises three items [24]: the trust in the vaccine, the provider, and
the political system. Quantitative studies that examined the relationship between trust in
the health system and vaccine uptake found a positive association among them [25–28].
However, other studies showed that the variation in trust between vaccines and healthcare
providers does not explain the variation in vaccination coverage [29,30]. Therefore, to
study the variability in the influence of trust in vaccine uptake, we must mainly consider
other social institutions that could influence the vaccination decision-making process.
Among these social institutions, we thought it essential to analyze the information media,
the political parties, the regional or local public authorities, the national government,
the national Parliament, and, due to the territorial scope of this paper, the European
Union [24,31]. These could explain how vaccine hesitancy increases worldwide, while
having highly effective vaccines [32]. Building on Recio-Román et al. [32], we measured
trust using a simplified scale that considers the social institutions mentioned earlier (from
now on referred to as Distrust because it was reverse coded). Following the previous
reasoning, we expected that the higher a person’s distrust in the institutions, the lower the
vaccine uptake will be.

Hypothesis 1 (H1). The higher the Distrust in the institutions, the lower the Vaccine Uptake is.
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2.2. Political Dissatisfaction, Populism, Vaccine Hesitancy, and Vaccine Uptake

Vaccines have a differential characteristic from other medicines; to be effective, it
is necessary to immunize a high percentage of the population. Also known as herd
immunity—the level at which immunization coverage must be maintained to be effective—
this percentage varies between 80% and 90% in most vaccines [23,33]. If this level is not
reached and maintained, the risk of new outbreaks increases—also called the small pockets
issue. Vaccine reluctance and refusal are not the same things. Vaccine hesitancy—the
reluctance or refusal to vaccinate despite the availability of vaccines—lies between those
who accept all vaccines without any doubt and those who reject all vaccines without any
doubt [34]. It is an increasing trend all around the world [35].

The existing body of literature on the rising support of populist movements across
the globe emphasizes the highly significant role of political discontent [36–38]. Therefore,
political dissatisfaction is critical in developing definitions of populism [8,39,40]. Populism
is a consequence of democratic dysfunction, caused by the feeling that democratic institu-
tions are not working well [41,42]. Following Kitschelt [43], populism is an expression of
dissatisfaction with existing modes of organized elite mass political intermediation and the
desire to abandon the intermediaries that stand between citizens and rulers. Furthermore,
political discontent increases the likelihood of stable voting for populist parties [44]. Vaccine
hesitancy matches flawlessly in populist agendas. Both share the profound distrust in elites
and experts as their main drivers [45]. High levels of distrust and polarization are fertile
areas for strengthening dissatisfaction against the elite [46].

Hypothesis 2 (H2). Distrust in institutions is positively associated with political discontent
(populism).

Political ideology influences how policymakers address and solve healthcare is-
sues [47]. Populist political parties know that vaccines are fertile ground for instilling
doubt and gaining from polarized debates [48]. In pandemic and, mainly, post-pandemic
scenarios, populists polarize pros and cons on vaccines, linking them with any other faction-
alizing feelings (anti-chemical, anti-science, anti-migration, anti-abortion, anti-government,
etc.) [49]. Targeting the vaccine-hesitant population is very convenient for populists be-
cause they only need to convince a minority of citizens not to be vaccinated to achieve their
destabilizing goals. New outbreaks will appear if the minimum herd immunity coverage is
not reached, reinforcing a vicious circle of distrust in elites [23,33].

Hypothesis 3 (H3). Political discontent (populism) is negatively associated with vaccine uptake.

Hence, in this paper, considering political discontent as a proxy for political populism,
we study how Populism mediates between Distrust and Vaccine Uptake. We expect that
the higher the Distrust, the lower the Vaccine Uptake—total effect. As Figure 1 depicts, we
hypothesized that those with a higher level of political dissatisfaction have lower vaccine
uptake results—indirect effect. The total effect not explained by the populism mediation
comprised the direct effect.

Figure 1. Conceptual model and hypotheses.
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Finally, several studies also consider sociodemographic variables as moderators of
vaccine uptake [12,50–52]. However, it is remarkable that they reach inconclusive or
contradictory findings [53]. These could be explained by considering them as potential
confounders of factors that determine vaccine uptake. Even though they could be related to
vaccine uptake, they cannot explain its variation. They could help to target purposes, but
the design of the planned intervention must rely on the other drivers that the model offers.

3. Materials and Methods

3.1. Sample

The data stemmed from the EUROBAROMETER survey 91.2 carried out between
15 and 29 March 2019 by the company Kantar Public, at the request of the European
Commission [54]. The dataset was accessed through GESIS (Leibniz-Institute für Sozial-
wissenschaften, University of Cologne, Germany) at https://www.gesis.org/ (accessed on
16 October 2021). The EUROBAROMETER is part of wave 91.2 and covers the population
of the respective nationalities of the European Union member states, residents in each
of the member states, and aged 15 years and over. In these countries, the survey covers
the national population of citizens of the respective nationalities and the population of
citizens of the entire European Union member states that are resident in those countries
and have a sufficient command of one of the respective national language(s) to answer the
questionnaire. The basic sample design applied in all states is a multi-stage random one,
totaling 27,524 respondents (see Table A1 in the Appendix A).

3.2. Measures
3.2.1. Model Measurement Constructs (Distrust)

The survey measured vaccine trust (Cronbach’s Alpha = 0.77) using six items: “ . . .
how much trust you have in certain media and institutions . . . ” Item 1. “The media”,
Item 2. “Political parties”, Item 3. “Regional or local public authorities”, Item 4. “The
national government”, Item 5. “The national parliament”, Item 6. “The European Union”.
Respondents expressed their agreement with these statements on a two-item scale from
1 (“Totally agree”) to 2 (“Totally disagree”). As the scale was reversed, we named the
resulting latent variable as DISTRUST.

3.2.2. Mediator Variable (Populism)

The survey asked the interviewees three questions about political discontent (Cron-
bach’s alpha = 0.63). The first one (Item 7), measured on a four-point scale from 1 (“Totally
agree”) to 4 (“Totally disagree”), was: “The interests of people like you are well taken into
account by the political system in (OUR COUNTRY)”. The second one (Item 8), measured
on a four-point scale from 1 (“Totally agree”) to 4 (“Totally disagree”), questioned “On the
whole, are you very satisfied, fairly satisfied, not very satisfied, or not at all satisfied with the
way democracy works in (OUR COUNTRY)?” The third one (Item 9), asked the participants
“At the present time, would you say that, in general, things are going in the right direction
or in the wrong direction, in (OUR COUNTRY?” We recoded this indicator in 1 (“Things
are going in the right direction”), 2 (“Neither the one nor the other (SPONTANEOUS)), and
3 (“Things are going in the wrong direction”). As we commented in Section 2.2, political
discontent and political populism are closely related concepts. Therefore, we use the first
as a proxy for the latter.

3.2.3. Outcome Variable (Vaccine Uptake)

The main outcome was the vaccine uptake reported by participants. It took the value
1 (“Yes”) if respondents answered affirmatively to either of the two survey questions
“Have you had any vaccinations in the last five years?” and “Why have you not had any
vaccination in the last five years? 1 You are still covered by vaccines you received earlier”.
For the rest, it took value 0 “No”.
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3.2.4. Confounders

We included the following covariates to explore their effects on vaccine uptake: age
(15–24 years, 8.2%; 25–39 years, 19.8%; 40–54 years, 24.5%; 55 years and older, 47.5%), gen-
der (man, 45.3%; woman, 54.7%), age upon leaving full education (no full-time education,
0.7%; up to 15 years, 14%; 16–19 years, 43.3%; 20 years and older, 34.7%; still studying, 6%;
missing values 1.3%), marital status (unmarried, 16%; (re-)married/single with a partner,
64.8%; divorced or separated, 8.2%; widowed, 10.4%; missing values, 0.6%), Occupation
(self-employed, 6.9%; managers, 10.8%; other white collars, 12.5%; manual workers, 21%;
house persons, 4.7%; unemployed, 5.2%; retired, 33%; students, 6%), residential setting
(rural area or village, 33.7%; small or medium-sized town, 37.5%; large town, 28.7%), prob-
lems paying bills (most of the time, 8.3%; from time to time, 23.4%; almost never/never,
66.8%), social class (the working class of society, 26.4%; the lower-middle class of society,
15.3%; the middle class of society, 47%; the upper-middle class of society, 7%; the higher
class of society, 0.6%), views on political matters/left–right positioning (left, 24.5%; center,
34.5%; right, 21.7%; missing values, 19.3%), use of online social networks (every day or
almost every day, 14.4%; two or three times a week, 4.3%; about once a week, 1.9%; less
often, 10.4%; never, 44.7%; missing values, 19.9%), children living at home (none, 76%; one,
11.8%; two, 9.1%; three, 2.2%; four or more, 0.8%).

All these data were obtained from the baseline survey.

3.3. Statistical Analysis

Structural equation modeling (SEM) examined the hypothesized mediating effects
using Mplus software version 8.7 (Muthén & Muthén, Los Angeles, CA, USA). All the vari-
ables considered in the measurement model were treated as categorical. In accordance, we
used the weighted least-squares estimator with mean and variance adjustments (WLSMV).
We applied the probit link because the model’s dependent variable—vaccinated—was
binary. The goodness of fit was assessed by computing the comparative fit index (CFI),
Tucker–Lewis index (TLI), root mean square error of approximation (RMSEA), and stan-
dardized root mean residual (SRMR) [55]. The acceptable levels of the goodness-of-fit
model parameters were CFI > 0.90, TLI > 0.90, RMSEA < 0.08, and SRMR < 0.08 [56].
Furthermore, to test the statistical significance of the mediating effects, we conducted
bias-corrected bootstrap tests with 95% confidence intervals. We ran 20 different initial
stage starts, and 10,000 bootstrap draws. The significance value was set at 0.05 in this study.
The model also included all the potential confounders detailed previously.

4. Results

Figure 2 shows the final SEM model. This model was trimmed for the confounders
that, in the first attempt, were not statistically significant in all the categories that each of
them belonged to (gender, marital status, and residential setting). Fit statistics indicated that
the SEM fitted the data well (χ2 = 5369.989, df = 312, CFI = 0.964, TLI = 0.959 SRMR = 0.054,
RMSEA (90% CI) = 0.025 (0.024, 0.025)), and all standardized path coefficients were signifi-
cant, except for the direct effect of DISTRUST on VACCINE. The model explained 9.1% of
the variance of the vaccine uptake.

Mediation analysis was conducted to examine the mediation role of POPULISM on the
relationship between DISTRUST and VACCINE UPTAKE (see Table 1). The total effect of
DISTRUST on VACCINE UPTAKE (see Table 2) was statistically significant (standardized
path coefficient, β = −0.115; p < 0.001; 95% CI, −0.133–−0.098). The indirect effect between
DISTRUST and VACCINE UPTAKE was also statistically significant (standardized path
coefficient, indirect effect = −0.0.098; 95% CI, −0.133–−0.063). Two effects that were also
statistically significant composed this indirect effect: the effect of DISTRUST on POPULISM
(standardized path coefficient, β = 0.800; p < 0.001; 95% CI, 0.790–0.811) and the effect of
POPULISM on VACCINE UPTAKE (standardized path coefficient, β = −0.123; p < 0.001;
95% CI, −0.165–−0.079). Therefore, hypotheses 2 and 3 hold. Finally, the direct effect
of DISTRUST on VACCINE uptake was not statistically significant (standardized path
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coefficient, direct effect = −0.017; p = 0.432; 95% CI, −0.060–0.025). Hence, hypothesis
1 holds, and we conclude that Populism completely mediates the association between
Distrust and Vaccine Uptake.

Figure 2. Structural Equation Model. Political populism mediation in the relationship between
institutional distrust and vaccine uptake. Each latent variable has its associated Cronbach’s alpha
(α). All path loads from latent variables to items are in standardized terms. *** represents p-values
significant at the 1% level of significance. n.s. means no statistically significant results.

Table 1. Direct, Indirect, and Total Effects of Distrust on Vaccine Uptake.

Paths
Unstandardized Path

Coefficient, β Estimate (95% CI)
Standardized Path Coefficient,

β Estimate (95% CI)
p

Direct Effect
D → V −0.029 (−0.102 0.043) −0.017 (−0.060 0.025) 0.432

Indirect Effect
D → P → V −0.166 (-0.225 −0.107) −0.098 (−0.133 −0.063) <0.001
Total Effect

D → V −0.195 (−0.225 −0.165) −0.115 (−0.133 −0.098) <0.001
Abbreviations: CI, Confidence Interval; D, Distrust; P, Populism; V, Vaccine Uptake.

Table 2 shows how the different sociodemographic variables considered in our study
affected vaccine uptake. Because these variables were categorical, we needed to transform
them into dummy variables to perform the probit analysis. To facilitate the interpretation of
the coefficients, we converted the probit coefficients into logit ones, following Muthén and
Muthén [57] (p. 43). This was done by applying the formula logitβ̂ = probitβ̂ ∗√π2/3 [58]
(p. 234). Finally, we obtained the odds ratio by exponentiating the logit coefficients (elogit).

Looking into the results depicted in Table 2, we see that odds ratios for vaccine uptake,
adjusted for age, were lower for all the groups when compared to the youngest. Hence,
participants between 25–39 years and 55 years and older had 13.8% (OR = 0.862, p < 0.001)
lower odds than people between 15–24 years. Respondents between 40–54 had 16.4% lower
odds than the reference group.

The second control variable, occupation, showed three categories that were not statis-
tically significant: other white collars (OR = 1.011, p = 0.637), manual workers (OR = 0.998,
p = 0.962), and house persons (OR = 0.977, p = 0.180). From the rest, there were three
categories with higher odds (managers (OR = 1.071, p < 0.05), retired (OR = 1.065, p < 0.05),
and students (OR = 0.083, p < 0.05)) and only the unemployed had lower odds for being
vaccinated (OR = 0.940, p < 0.001).

Education was measured by answering the question at what age participants stopped
full-time education. It was statistically significant for all the alternatives, except those
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consisting of people still studying (OR = 0.989, p = 0.511). The relationship between
education and vaccine uptake was negative: higher education meant lower vaccination
odds. Hence, when compared with respondents with no full-time education, participants
that received education up to 15 years old had 4.1% higher odds to be jabbed (OR = 1.041,
p < 0.05), those that stopped between 16 and 19 years old had 3.2% lower odds (OR = 0.968,
p < 0.05), and participants with a higher education background had 16.6% lower odds to be
vaccinated (OR = 0.844, p < 0.001).

Having children living at home represented higher odds to be vaccinated for one
or two children, compared with families that had none (one (OR = 1.041, p < 0.05), two
(OR = 1.033, p < 0.05)). However, the results for families with three or more children
were not statistically significant (three (OR = 1.020, p = 0.172), four or more (OR = 0.993,
p = 0.631)).

The economic situation of the interviewee also affected vaccine uptake. Those who de-
clared problems with paying bills most of the time had 11.7% lower odds (0.883, p < 0.001).
Furthermore, people that said that they had problems from time to time had 17.5% lower
odds to be jabbed (OR = 0.825, p < 0.001) than people that said that they almost never/never
had problems.

Social class was associated with vaccine uptake. Except for the higher social class that
did not present statistically significant results (OR = 1.026, p = 0.084), we observe that the
probability of being vaccinated was also higher as social class increased. Compared with
the working class, the lower-middle class had 6.3% higher odds (OR = 1.063, p < 0.01), the
middle class had 7.7% higher odds (OR = 1.077, p < 0.001), and the upper-middle class had
18.1% higher odds (OR = 1.181, p < 0.001) of being jabbed.

Political orientation was also related to vaccine uptake. The left-oriented participants
were most likely to be vaccinated, with 11.9% higher odds than the center-oriented ones
(OR = 1.119, p < 0.001). Results for right-oriented people were not statistically significant.

The use of online social networks did not shed any clear conclusion about its rela-
tionship with vaccine uptake. When compared to those who said they used online social
networks every day or almost every day, three out of the five options available were not
statistically significant (two or three times a week (OR = 0.029, p = 0.066), about once a week
(OR = 1.002, p = 0.912), and two or three times a month (OR = 0.991, p = 0.572)). Participants
who chose the less often (less than two or three times a week) option had 4.8% lower odds
to be vaccinated than the reference group. The only clear insight we obtained was from
comparing participants who never used online social networks with people who use them
every day. The former had 10.5% greater odds of being vaccinated than the latter. Therefore,
it depicted a clear difference between people who use or do not use online social networks.
Still, there were no statistically significant differences among the different frequencies of
use of online social networks, except for those who declared to use them less often than
two or three times a week.

Table 2. Vaccine uptake confounders.

Variable Categories Probit p Logit elogit

Age 15–24 years Ref. Ref. Ref. Ref.
25–39 years −0.082 0.000 −0.148 0.862
40–54 years −0.099 0.000 −0.179 0.836

55 years and older −0.082 0.000 −0.148 0.862
Occupation Self-employed Ref. Ref. Ref. Ref.

Managers 0.038 0.001 0.069 1.071
Other white collars 0.006 0.637 0.011 1.011

Manual workers −0.001 0.962 −0.002 0.998
House persons −0.013 0.180 −0.024 0.977
Unemployed −0.034 0.000 −0.062 0.940

Retired 0.035 0.036 0.063 1.065
Students 0.044 0.001 0.080 1.083
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Table 2. Cont.

Variable Categories Probit p Logit elogit

Education No full-time education Ref. Ref. Ref. Ref.
Up to 15 years 0.039 0.000 0.071 1.073

16–19 −0.018 0.045 −0.033 0.968
20 years and older −0.094 0.000 −0.170 0.844

Still studying −0.006 0.511 −0.011 0.989
Childs Living

at Home None Ref. Ref. Ref. Ref.

One 0.022 0.007 0.040 1.041
Two 0.018 0.037 0.033 1.033

Three 0.011 0.172 0.020 1.020
Four or more −0.004 0.631 −0.007 0.993

Problems
Paying Bills Most of the time −0.069 0.000 −0.125 0.883

From time to time −0.106 0.000 −0.192 0.825
Almost never/never Ref. Ref. Ref. Ref.

Social Class The working class Ref. Ref. Ref. Ref.
The lower middle class 0.034 0.000 0.062 1.063

The middle class 0.041 0.000 0.074 1.077
The upper middle class 0.092 0.000 0.167 1.181

The higher class 0.014 0.084 0.025 1.026
Political

Left-Right Left 0.062 0.000 0.112 1.119

Center
Right 0.015 0.059 0.027 1.028

Use Online
Social

Network

Every day or almost
every day Ref. Ref. Ref. Ref.

Two or three times a
week 0.016 0.066 0.029 1.029

About once a week 0.001 0.912 0.002 1.002
Two or three times a

month −0.005 0.572 −0.009 0.991

Less often −0.027 0.003 −0.049 0.952
Never 0.055 0.000 0.100 1.105

Note: Dummy variables were created to perform the analysis. Ref. means the selected reference group. Logit
coefficients were calculated from probit coefficients applying the formula logitβ̂ = probitβ̂ ∗ √π2/3. [58,59].

5. Discussion

This article explored the relationship between institutional distrust and vaccine uptake
by recognizing the mediating role of political discontent (used as a proxy for measuring
political populism). This research carried out SEM path analysis by using MPLUS 8.7. We
found that institutional distrust was a significant predictor of vaccine uptake. Furthermore,
the results also depicted that political populism fully mediated the relationship between
institutional distrust and vaccine uptake. These outcomes corroborated the relationship
observed by Kennedy [60]. Our research completes his work because we used data at
the individual level, instead of macro data at the national level, for measuring populism.
Additionally, we measured one of the main drivers of vaccine hesitancy [22], distrust
of institutions, and its influence on vaccine uptake. Moreover, we went one step further,
demonstrating that the effect of distrust on vaccine uptake was fully mediated by populism.

The consequences of our findings are clear: populist political parties could use vaccines
as a battlefield because, when generating distrust in institutions, citizens with a higher
level of political discontent had 11.5% lower odds of being vaccinated. It seems to be more
than enough for reaching the destabilizing goals that populists pursue. Moreover, if the
minimum herd immunity coverage is not achieved, new outbreaks will appear, reinforcing a
vicious circle of distrust in elites [23,33]. These results are in line with several investigations
that have studied the relationship between trust and vaccine uptake [25,26,61–64], while
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broadening and deepening the understanding of this link through the mediation role of
political populism.

When analyzing the confounders, the results help predict whom populist political
parties could target with their political marketing campaigns. The best profile for pop-
ulists’ purposes was that of people older than 25 years old, unemployed, that stopped
their full-time education at 20 years old and older (highly educated), with problems for
paying bills, that declared to belong to the working class, politically oriented to the center,
and that use online social networks. From this profile, the economic variables (unem-
ployed, problems paying bills, and belonging to the working class) arose as the more
important ones for explaining not being vaccinated, in odds terms [65]. In a few words,
in Europe, the disenchanted from the global economy are the optimal target for populist
political campaigns.

In Europe, traditionally, populists have been categorized as “radical right” or “extreme
right” [66]. On the other hand, some other populist leaders have been considered economi-
cally left-wing, oriented mainly in Central and Eastern Europe [67]. Our results showed
that politically center-oriented European citizens have greater odds of being attracted by
distrusting populists’ proclaims to reject the vaccines. Hence, independently of the political
orientation of the populist political party that tries to use distrust for campaigning, the
main target will be the disenchanted and the politically center oriented.

The use of online social networks reduces the odds of being vaccinated compared
to those who never use them. This result is congruent with several investigations [68,69]
and shreds of evidence from the populist realpolitik [7]. Nevertheless, the frequency of
use of these online social networks did not report any statistically significant difference.
The communication media mix depends on the vaccine hesitancy segment that citizens
belong to [70].

6. Conclusions

To reduce the adverse effects of these populist political strategies, it is necessary
to reinforce citizens’ institutional trust. Public health has used, and should continue
doing so in the future, health education, health promotion, and social marketing, as
effective tools for influencing behavior, in the fight against several communicable and non-
communicable diseases [71–74]. As the evidence shows, compulsory measures to vaccinate
hesitant people have never been the answer to the lack of confidence in vaccines [70,75–78].
Evidence indicates that social marketing has considerable value in voluntarily fostering
vaccine acceptance [72,73,79]. These actions, necessarily, have to be accompanied by
an improvement in the living standards of these citizens, harmed by the globalization
process [80,81]. It seems not to be a lack of trust in the health system, in particular, but
rather in the political and economic institutions that the populists are taking advantage of
for instilling doubt and trying to gain advantage from polarized debates about vaccines [48].

7. Limitations

This study should be evaluated with its limitations. The clearest one is using the
Eurobarometer’s predefined items. Nevertheless, the benefit of the large-scale surveys,
carried out by well-known public international organizations, is the high quality of the
data obtained through a standardized sampling procedure. The authors intended to fill the
gap that existed in the vaccine literature for testing the mediating role of political populism
in the relationship between institutional distrust and vaccine uptake. For this purpose,
Eurobarometer’s data fit perfectly.

Our results showed that the institutional distrust with the mediating role of political
populism partially explained vaccination uptake. However, this implies that other vari-
ables also sway an individual’s decisions, since several circumstances finally influence
vaccine uptake.
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Appendix A

Table A1. Sample size by country, Total population older than 15 years (15+).

Country Number of Interviews Population 15+

Austria 1006 7,554,711
Belgium 1041 9,693,779
Bulgaria 1026 6,537,535
Croatia 1010 3,796,476

Czech Republic 1068 9,238,431
Denmark 1017 4,838,729
Estonia 1005 1,160,064
Finland 1000 4,747,810
France 1013 54,097,255

Germany 1507 70,160,634
Greece 1014 9,937,810

Hungary 1030 8,781,161
Ireland 1078 3,592,162

Italy 1021 52,334,536
Latvia 1012 1,707,082

Lithuania 1004 2,513,384
Luxemburg 512 457,127

Malta 497 364,171
Netherlands 1017 13,979,215

Poland 1011 33,444,171
Portugal 1013 8,480,126

Republic of Cyprus 505 741,308
Romania 1025 16,852,701
Slovakia 1020 4,586,024
Slovenia 1016 1,760,032

Spain 1014 39,445,245
Sweden 1021 7,998,763

United Kingdom 1021 52,651,777

TOTAL 27,524 431,452,219
Source: Eurobarometer 91.2. European Commission [54].
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Abstract: Emerging infectious diseases (EIDs) are a considerable threat to health, particularly in long-
term care facilities (LTCFs), where residents are especially vulnerable. Nurses’ competency in EID
prevention is crucial to minimize the adverse effects of EIDs in LTCFs. This study investigated nurses’
competency and related factors in EID prevention in LTCFs in Tainan, Taiwan. A cross-sectional
design was employed, and nurses were recruited to complete an online survey examining the knowl-
edge, attitude, and skills required to prevent EIDs in LTCFs. A total of 235 nurses completed the
survey. The equivalent score index (SI) for knowledge regarding EID prevention was 68, indicating
that the nurses did not have adequate knowledge regarding EID prevention. In contrast, the equiva-
lent SI for the subscale of attitudes toward EID prevention was 78, indicating that the nurses exhibited
moderately to highly positive attitudes toward EID prevention. However, they rated themselves as
being highly skilled in EID prevention, corresponding to an equivalent SI of 91. Perceived supervi-
sors’ approval, marital status, attitudes toward EID prevention, EID prevention skills, knowledge
regarding EIDs, and being in charge of infectious disease prevention were significant predictors of
the nurses’ competency. LTCF nurses, especially those working in nursing homes, should enhance
their knowledge regarding EID prevention. These findings may help improve nurses’ competency in
preventing EIDs by encouraging the integration of practice strategies, education, research, and policy
recommendations to eliminate EIDs in LTCFs.

Keywords: long-term care facilities; nurses; emerging infectious diseases; pandemic prevention

1. Introduction

Emerging infectious diseases (EIDs), as defined by the World Health Organization
(WHO), are infectious diseases that are newly identified and were previously unknown
and cause public health problems either locally or internationally [1]. In 2003, the Insti-
tute of Medicine outlined various factors that affect the spread of EIDs; these include
microbial adaptation and change, changes in human demographics and behavior, inter-
national travel, and the breakdown of public health measures [2]. Increased modes of
transportation and speed thereof have enhanced the probability of the sudden outbreak of
acute viral respiratory infections. EIDs pose considerable challenges to the global health
system and economies [3]. In particular, nurses working at the frontlines may experience
substantial challenges.

In 2014, the WHO updated its guidelines for the prevention of epidemic- and pandemic-
prone acute respiratory infections (ARIs). Because ARIs are the leading cause of morbidity
and mortality from infectious disease worldwide, these guidelines call for preventing
EIDs caused by infectious agents such as severe acute respiratory syndrome coronavirus
(SARS-CoV) [4]. Coronavirus disease 2019 (COVID-19), the major recent EID, caused by
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SARS-CoV-2 is an acute respiratory infection. The outbreak of COVID-19 was declared
a pandemic by the WHO in March 2020, and as of 2022, confirmed COVID-19 cases and
deaths are still high or increasing in many parts of the world. Because of insufficient
knowledge regarding the disease at the beginning of the outbreak, most countries failed
to introduce effective measures to curb the pandemic, and many frontline medical pro-
fessionals were infected [5]. In October 2021, the International Council of Nurses (ICN)
announced that more than 1.8 million medical professionals worldwide were infected with
COVID-19 and that 6643 nurses had died from COVID-19 [6]. The ICN estimated that on
average, nearly 10% of the confirmed cases in the world were medical workers, indicating
that medical workers and their patients had a considerably high risk of infection than the
general public [7].

Healthcare workers and residents of long-term care facilities have a higher risk of
dying from COVID-19. Cluster infections in a medical institution can even result in the
rapid service breakdown of surrounding medical facilities and thus affect the entire local
medical system [8]. With the ongoing spread of COVID-19 worldwide, long-term care
facilities in Taiwan are no exception. Confirmed COVID-19 infections and even deaths
among the staff and residents of these facilities have been frequently reported [9].

In Taiwan, the 156th local COVID-19 case was the first long-term care facility nurse
to be infected with COVID-19. Although the infection occurred during the peak of the
pandemic worldwide, the nurse disregarded her symptoms, did not seek immediate
medical attention, and continued to work until she received a diagnosis of COVID-19.
This nurse did not have sufficient knowledge regarding the necessary measures to prevent
infectious diseases and was reluctant to take precautions. In contrast, government agencies
were more active in managing the case. The experience of this COVID-19 case indicated
that once the professionals or residents of a long-term care facility are infected with an EID,
it is likely to develop into a situation where the infection of one person can shut down the
entire facility, thus multiplying the social costs of managing the outbreak [10].

Studies have suggested that the residents of long-term care facilities have an increased
risk of infection because of their age, declining physical functions, and underlying dis-
eases [11]. Moreover, because long-term care facility nurses work on the frontline to
implement preventive measures, prolonged physical contact with residents is unavoidable.
Therefore, their risk of infection is high [6]. These factors highlight the importance of
determining the competency of long-term care facility nurses in EID prevention. In this
study, competency in EID prevention was determined by considering three dimensions,
namely knowledge, attitude, and skill [12,13]. In particular, competency in EID prevention
involves participants’ awareness of EIDs, attitude toward implementing EID preventive
measures, and perceived skill level for implementing the preventive measures.

With rapid changes in the global environment and the accompanying crisis of EIDs,
competency in EID prevention must evolve to reduce the damage caused by the rapid
transmission of EIDs. This study investigated the competency of long-term care facility
nurses in EID prevention. The aims of this study were as follows: (1) to develop a survey
for examining the competency of long-term care facility nurses in EID prevention; (2) to
describe the EID prevention competency of nurses in long-term care facilities; (3) to explore
the degree of knowledge, attitudes, and skills of long-term care facility nurses regarding
EID prevention; and (4) to identify critical factors affecting the EID prevention competency
of long-term care facility nurses. The results of this study can help long-term care facilities in
developing their in-service education and training courses for infectious disease prevention
as well as assist health authorities in formulating relevant preventive measures.

2. Materials and Methods

2.1. Research Design

This study used a cross-sectional design with a self-developed questionnaire. Nurses
from long-term care facilities in Tainan, Taiwan, were invited to participate in the study
from May to July 2021, and data were collected through online questionnaires.
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2.2. Participants

In this study, the workplace was adopted as the sampling unit. Registered nurses
who could read and write Chinese, had hands-on long-term-care practice experience, and
had an active nursing license in Tainan during the data collection period were included.
Nurses who could not use the Internet to complete the questionnaire were excluded.
Participants were selected using a cluster random sampling method. The list of facilities
was archived in Excel software, and computer-generated random codes were used to ensure
the representativeness of the sample.

2.3. Research Instruments

The self-developed “Competency of Nurses in Long-term Care Facilities in Emerging
Infectious Diseases Prevention Scale, Chinese Version” was used as the research instrument
in this study. This instrument includes three scales on knowledge, attitude, and skills. In
the pilot study, the questionnaire responses of 61 nurses were evaluated. After deducting
an invalid questionnaire (incomplete responses), we examined 60 valid questionnaires, of
which 30 were from nurses employed in residential care homes and 30 from nurses em-
ployed in nursing homes. The instrument was reviewed by 10 experts from clinical practice,
government, and academia in the fields of long-term care, infectious disease prevention,
and instrument development; the content validity index (CVI) of the instrument was deter-
mined. The results revealed that the overall CVI for the personal attribute and professional
background domains and the knowledge, attitude, and skills subscales was 0.98, 0.97, 0.96,
and 0.97, respectively. The results of the reliability test indicated that the Cronbach’s α

value of the skills subscale was 0.94, indicating high internal consistency and above-average
reliability. The Cronbach’s α value of the attitude subscale was 0.79, indicating excellent
internal consistency and satisfactory reliability. Finally, the overall Kuder–Richardson 20
(KR-20) of the knowledge subscale was 0.63, indicating acceptable reliability.

The 59 items included in the final test were structured as follows: 23 items in the skills
subscale, 12 each in the attitude and knowledge subscales, and 12 in the personal attribute
and professional background domains. Questions on knowledge regarding EID preventive
measures, such as transmission-related precautions, were assigned a score of 1 for a correct
response and 0 for an incorrect response. Responses for questions on attitudes toward EID
prevention (e.g., willingness to work during an EID epidemic) were rated on a 4-point
Likert scale, with 4, 3, 2, and 1 indicating strongly agree, agree, disagree, and strongly
disagree, respectively; reverse questions were scored inversely. Responses for questions
on EID prevention were rated on a 4-point Likert scale based on a participant’s ability
to perform a specific task (e.g., using appropriate personal protective equipment), with
the scores of 4, 3, 2, and 1 indicating completely competent, mostly competent, mostly
incompetent, and completely incompetent, respectively.

2.4. Data Collection Method and Process

The required sample size was estimated using G-Power version 3.1.9.3 software
(Heinrich-Heine-Universität Düsseldorf, Düsseldorf, Germany) [14]. Given the effective
response rate of the questionnaire in the pilot study and the intention to use the results of
this study in an exploratory factor analysis to identify the underlying structure of numerous
variables to provide information for questionnaire formulation and item simplification [15],
we determined that a minimum of 230 participants was required for the study. Participants
were recruited from residential care homes and nursing homes. After obtaining the relevant
approval, we distributed questionnaire quick response code to nurses who agreed to
participate in the survey. Data collection was performed until the required sample size
was reached.

2.5. Research Ethics

A noninvasive survey was used in this study. To protect the rights and interests of the
participants, we obtained approval from the Institutional Review Board of National Cheng
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Kung University Hospital for the study protocol and informed consent all the participants
who participated in the online survey; anonymity was guaranteed to the participants.

2.6. Data Processing and Analysis

The demographics of the long-term care facility nurses and the status quo of their
competency in EID prevention are presented as descriptive statistics. Analysis of variance,
Student’s t test, and Pearson’s correlation test were used to analyze the correlation between
the personal attributes of the long-term care facility nurses and their performance in the
three dimensions of knowledge, attitudes, and skills in terms of EID prevention. In addition,
Pearson’s correlation and path analysis were used to investigate the pairwise correlation
among the three dimensions. Finally, multiple regression analysis was performed to
identify the crucial predictors of the competency of the long-term care facility nurses in
EID prevention.

3. Results

3.1. Demographics of Long-Term Care Facility Nurses

A total of 235 long-term care facility nurses provided valid responses (response rate = 97.1%)
that were included in the analysis. Of these respondents, 104 (44.3%) worked in residential
care homes and 131 (55.7%) worked in nursing homes, thus representing the proportion of
the nursing workforce in long-term care facilities. The demographic factors of the long-term
care facility nurses are listed in Table 1.

Table 1. Demographic characteristics of long-term care facility nurses (N = 235).

Variable N %
Mean

Min Max Median
(Standard Deviation)

Long-term care facilities type
Residential care homes 104 44.3

Nursing homes 131 55.7
Age 34.4 years (SD = 10) 20 65 33

Marital status
Unmarried 122 51.9

Married 102 43.4
Divorced 11 4.7

Working years (Nursing) 11.6 years (9.8) 0.3 42 10
Working years (LTC) 6.9 years (6.8) 0.3 35 4.4

Infectious disease care experience
Yes 55 23.4
No 180 76.6

In-service education on infectious
diseases

Yes 93 39.6
No 142 60.4

In charge of infectious disease
prevention

Yes 36 15.3
No 199 84.7

Supervisor’s perceived understanding a 3.1 (0.5) 1 4 3
Supervisor’s perceived approval a 3.3 (0000.5) 2 4 3

Infectious disease prevention
equipment
Adequate 182 77.4

Inadequate 53 22.6
a “Supervisor’s perceived understanding” and “Supervisor’s perceived approval” were rated on a 4-point Likert
scale, with scores of 4, 3, 2, and 1 indicating high understanding and agreement, moderate understanding
and agreement, no understanding, and no understanding and no agreement, respectively. EID, emerging
infectious diseases.
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The results revealed that only 23.4% of the nurses in long-term care facilities had
experienced an infectious disease outbreak and 39.6% of the nurses in long-term care
facilities had received in-service education on infectious diseases. The majority (84.7%) of
the participants were not responsible for infectious disease prevention in their facilities.
The mean scores for supervisors’ understanding and approval regarding infectious disease
prevention in the facilities, as perceived by the nurses, was 3.1 (SD = 0.5) and 3.3 (SD = 0.5 4)
out of 4, respectively. This finding indicated that the nurses perceived their supervisors to
be moderately to highly competent in infectious disease prevention. The majority (77.4%)
of the nurses felt that their facility was adequate in EID preparedness.

3.2. Competency of Long-Term Care Facility Nurses in EID Prevention

The average total score of the nurses in long-term care facilities for the knowledge
of EID prevention subscale was 8.1 (out of 12; SD = 1.8). The average rate of providing
correct responses to each question (correctness rate) was only 70%, and the score index
(SI) was 68. Next, the six attributes of the knowledge subscale were analyzed. Although
the average hit rate of each attribute ranged from 50% to 85%, the attributes “protective
measures” and “relevant laws and policies” had the highest scores. By contrast, the
attributes “basic knowledge regarding the disease” and “disease symptoms” had the lowest
scores. The mean score of the “attitude toward EID prevention” subscale was 37.5 (with
individual scores ranging from 26 to 48). The equivalent SI was 78, which was above
average. Among the three attributes of the “attitudes toward EID prevention” subscale, the
nurses’ views on adherence to pandemic prevention policies and measures were the most
positive (mean = 3.32), followed by those on willingness to participate in EID prevention
(mean = 3.23) and awareness regarding EIDs (mean = 2.92). Finally, the mean score of the
EID prevention skills subscale was 83.3 (with individual scores ranging from 59 to 92), the
equivalent SI was 91. Table 2 summarizes the total scores of all the subscales.

Table 2. Analysis of questionnaire scores on the competency in EID prevention among long-term
care facility nurses (N = 235).

Scale/Subscale Items
Correctness Rate

Mean (Standard Deviation) Average Score d Order%

Knowledge scale of EID prevention a 12 8.1 (1.8)
Basic knowledge regarding the disease 2 50.0 1.0 (0.8) 0.5 5

Pathogenic factors and transmission routes 2 63.6 1.3 (0.7) 0.65 4
Disease symptoms 2 47.7 1.0 (0.7) 0.5 6

Treatment 2 70.6 1.4 (0.6) 0.7 3
Protective measures 2 86.4 1.7 (0.5) 0.85 1

Relevant laws and policies 2 82.6 1.7 (0.5) 0.85 2
Attitudes scale toward EID prevention b 12 37.5 (4.9) 3.1

Nurses’ perception of EIDs 5 14.6 (2.6) 2.92 3
Willingness to work during EID epidemic 3 9.7 (1.5) 3.23 2
Feelings about compliance with epidemic

prevention policies and preventive measures 4 13.3 (1.7) 3.32 1

EID prevention skills scale c 23 83.3 (7.8) 3.6
a For questions on knowledge regarding EID prevention, a correct answer was assigned a score of 1 and an
incorrect answer was assigned a score of 0. The higher the score was, the more accurate was the knowledge of
the long-term care facility nurse regarding EID prevention, b The attitudes toward EID Prevention were scored
on a 4-point Likert scale according to the participant’s degree of agreement with the statement, with scores of 4,
3, 2, and 1 representing strongly agree, agree, disagree, and strongly disagree, respectively. Reverse questions
were scored in a reverse order. The higher the score was, the more positive was the attitude of the long-term
care facility nurse toward EID prevention, c The skills in EID prevention were scored on a 4-point Likert scale
according to the participant’s ability to complete a certain task, with scores of 4, 3, 2, and 1 representing totally
competent, mostly competent, mostly incompetent, and totally incompetent, respectively. The higher the score
was, the more skilled the long-term care facility nurse was at implementing EID prevention measures, d Average
score = Average number/number of questions. EID, emerging infectious diseases.

3.3. Correlation between Demographics and Competency of Long-Term Care Facility Nurses

The type of long-term care facility nurses worked in was associated with large differ-
ences in the three dimensions of EID competence (knowledge: t = 2.3, p = 0.22; attitude:
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t = 1.7, p = 0.048; skills: t = 2.3, p = 0.022). The results indicated that the nurses from
residential care homes consistently scored higher than those from nursing homes on the
knowledge, attitude, and skills dimensions of EID prevention. In addition, the facility type
was the only factor affecting knowledge of EID prevention.

Significant variables related to attitudes toward EID prevention included whether
the participants received supervision for infectious disease prevention (t = 3.8, p = 0.006),
participants’ perceived supervisors’ understanding (r = 0.3, p < 0.001) and approval (r = 0.4,
p < 0.001), and adequacy of infectious disease prevention equipment (t = 1.7, p = 0.001).
The nurses who were involved in infectious disease prevention and those who believed
that their facility equipment was adequate generally exhibited more favorable attitudes
toward EID prevention. In addition, the belief that their supervisors understood the content
of infectious disease prevention or approved the prevention activities they implemented
significantly promoted the nurses’ positive attitudes toward EID prevention.

Finally, the participant’s age (r = 0.2, p = 0.029), marital status (F = 11.8, p < 0.001),
years of nursing work experience (r = 0.2, p = 0.001), years of working in long-term care
facilities (r = 0.2, p = 0.001), being in charge of infectious disease prevention (t = 2.7,
p = 0.002), and perceived supervisor’s understanding (r = 0.3, p < 0.001) and approval
(r = 0.3, p < 0.001) were correlated with the skill dimension of EID prevention. Among
these variables, age, years of nursing work experience, years of working in long-term
care facilities, and perceived supervisors’ understanding and approval were positively
correlated with the participants’ EID prevention skills. In addition, the nurses who believed
that their facility’s infection prevention equipment was adequate were more likely to
implement EID prevention measures. Furthermore, the analysis of the participants’ marital
status performed using the Scheffé test indicated that the married and divorced nurses
were more adept at EID prevention compared with their unmarried counterparts. The
overall results of the analysis are presented in Table 3.

3.4. Pairwise Correlation of the Competency Dimensions of Long-Term Care FacilityNurses in
EID Prevention

Significant correlations were observed among the different dimensions of the long-
term care facility nurses’ competence in EID prevention except for knowledge and skills
(r = 0.038, p = 0.557). A positive correlation was noted between knowledge and attitude
(r = 0.174, p = 0.008) and between attitude and skills (r = 0.32, p < 0.001).

On the basis of the results of correlation analysis, we performed path analysis to
examine the causal relationship among the three dimensions of the nurses’ competence
in EID prevention and to confirm whether the attitude dimension exerted a mediating
effect and whether knowledge regarding a mediator indirectly affected the skill related
to a mediator. The knowledge dimension significantly affected the attitude dimension
(Table 4). The effect of the attitude dimension on the skill dimension was significant;
however, the effect of the knowledge dimension on the skill dimension was nonsignificant.
Hence, as depicted in Figure 1, two of the three paths had a significant coefficient, indicating
that attitudes must be first improved for knowledge to exert an effect on skills.
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Table 3. Correlations among demographic attributes and EID prevention in long-term care facility
nurses (N = 235).

Variable N
Knowledge Attitudes Skills

Mean (Standard
Deviation)

Test Statistic a p-Value
Mean (Standard

Deviation)
Test Statistic a p-Value

Mean (Standard
Deviation)

Test Statistic a p-Value

Long-term care facilitiestype 235 t = 2.3 0.022 t = 1.7 0.048 t = 2.3 0.022
Residential care homes 104 8.2 (1.6) 37.8 (5.3) 84.9 (7.2)

Nursing homes 131 8.0 (2.0) 37.5 (4.6) 82.2 (8.0)
Age 235 r = 0.0 0.926 r = −0.1 0.199 r = 0.2 0.029

Educational background F = 1.2 0.324 F = 1.0 0.418 F = 1.1 0.361
Senior (High School) 10 7.7 (2.1) 36.7 (6.4) 82.9 (9.2)

Associate degree 83 8.0 (1.7) 37.0 (5.2) 84.1 (7.5)
Bachelor’s degree 133 8.0 (1.9) 38.0 (5.0) 83.2 (7.1)
Master’s degree 9 9.1 (1.4) 39.1 (5.3) 79.5 (15.4)
Marital status F = 1.6 0.206 F = 1.7 0.178 F = 11.8 <0.001

Unmarried 122 7.9 (1.9) 38.2 (4.6) 81.3 (7.2)
Scheffe test

2,3 > 1
Married 102 8.2 (1.7) 36.9 (4.9) 85.1 (7.9)
Divorced 11 8.6 (2.1) 37.6 (7.2) 90.1 (4.4)
Job title F = 0.881 0.416 F = 2.94 0.054 F = 1.31 0.054
Manager 34 7.7 (2.0) 39.3 (4.3) 85.1 (9.2)

Practice Nurses 193 8.1 (1.8) 37.2 (5.0) 83.0 (7.6)
Other 8 7.9 (1.1) 39.1 (2.2) 85.1 (5.3)

Working years (Nursing) r = −0.0 0.904 r = −0.1 0.167 r = 0.2 0.001
Working years (LTC) r = −0.1 0.080 r = −0.1 0.504 r = 0.2 0.001

Infectious disease care
experience

t = −1.2 0.995 t = 0.2 0.074 t = −0.2 0.486

Yes 55 7.9 (1.9) 37.7 (5.4) 83.2 (7.6)
No 180 8.1 (1.8) 37.6 (4.8) 83.4 (7.8)

In-service education on
infectious diseases

t = −1.2 0.058 t = 0.8 0.866 t = 2.1 0.066

Yes 93 7.9 (1.6) 37.9 (4.8) 84.7 (7.2)
No 142 8.2 (2.0) 37.4 (5.0) 82.5 (8.1)

In charge of infectious disease
prevention

t = −1.6 0.977 t = 3.8 0.006 t = 2.7 0.002

Yes 36 7.6 (1.8) 39.8 (3.6) 85.9 (5.6)
No 199 8.1 (1.8) 37.2 (5.0) 83.0 (8.0)

Supervisor’s perceived
understanding

r = 0.0 0.702 r = 0.3 <0.001 r = 0.3 <0.001

Supervisor’s perceived
approval

r = −0.1 0.416 r = 0.4 <0.001 r = 0.3 <0.001

Infectious disease prevention
equipment

t = 0.6 0.392 t = 1.7 0.001 t = 3.1 0.237

Adequate 182 8.1 (1.9) 37.8 (5.2) 84.2 (7.9)
Inadequate 53 7.9 (1.6) 36.8 (3.3) 80.6 (6.8)

a Test statistics: r refers to the Pearson’s correlation coefficient, t refers to the t test, and F refers to one-way analysis
of variance. EID, emerging infectious diseases.

Table 4. Path analysis for EID prevention knowledge, attitudes, and skills among nurses in long-term
care facilities (N = 235).

Dimension R R2 Standardized Regression
Coefficients β

t p-Value

“Knowledge dimension” vs. “Attitude dimension” 0.174 0.030 0.174 2.694 0.008
“Knowledge dimension” vs. “Skill dimension” 0.320 0.102 −0.018 0.279 0.780

“Attitude dimension” vs. “Skill dimension” 0.320 0.102 0.323 5.110 <0.001

EID, emerging infectious diseases.

Figure 1. Path analysis diagram of the three dimensions of competency in emerging infectious disease
(EID) prevention. ** p < 0.01; *** p < 0.001.

3.5. Significant Predictors of the Competency of Long-Term Care Facility Nurses in EID Prevention

To examine whether an independent variable (i.e., the personal attributes and profes-
sional background of the long-term care facility nurses and the three dimensions of their
competence in EID prevention) would be a significant predictor of the dependent variables
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(i.e., the three dimensions of the nurses’ competence in EID prevention), we performed
a stepwise regression analysis. The results are summarized in Table 5. We observed that
the attitude toward EID prevention was a significant predictor of the knowledge dimension
because the attitude toward EID prevention explained 3% of the variance in the knowledge
dimension (β = 0.174, p < 0.01). Similarly, significant predictors for the attitude dimension
were perceived supervisors’ approval (β = 0.277, p < 0.001), EID prevention skills (β = 0.193,
p < 0.01), and being in charge of infectious disease prevention (β = 0.125, p < 0.05), which
together explained 22.3% of the variance. Finally, significant predictors for the skills dimen-
sion were perceived supervisors’ approval (β = 0.197, p < 0.01), marital status (β = 0.307,
p < 0.001), and attitudes toward EID prevention (β = 0.279, p < 0.001), which together
explained 24.8% of the variance.

Table 5. Critical factors affecting the EID prevention competency of nurses in long-term care facilities
(N = 235).

Variables

Knowledge Attitudes Skills

Standardized Regression
Coefficients β

Standardized Regression
Coefficients β

Standardized Regression
Coefficients β

Supervisor’s perceived approval N/A 0.277 *** 0.197 **
Marital status N/A N/A 0.307 ***

Attitudes toward EIDs prevention 0.174 ** N/A 0.279 ***
EID prevention skills N/A 0.202 ** N/A
Knowledge of EIDs N/A 0.193 ** N/A

In charge of infectious disease prevention N/A 0.125 * −0.008
long-term care facilities type −0.042 0.022 −0.096

Age N/A N/A −0.120
Working years (Nursing) N/A N/A 0.012

Working years (LTC) N/A N/A 0.031
Supervisor’s perceived understanding N/A 0.029 0.105

Infectious disease prevention equipment
in facilities N/A 0.017 N/A

R2 0.030 0.223 0.248
Adjusted R2 0.026 0.210 0.238

t 2.694 ** 2.083 * 4.500 ***

N/A not applicable; * p < 0.05; ** p < 0.01; *** p < 0.001. EID, emerging infectious diseases.

In summary, the aforementioned six variables were the primary predictors of the three
main dimensions of the long-term care facility nurses’ competence in EID prevention and
explained 3–24.8% of the total variance. The participants who received approval from
their supervisors to implement EID prevention measures, were married or divorced, had
more knowledge regarding the disease, were more positive regarding EID prevention,
were more confident in implementing EID prevention measures, and had experience in
implementing infectious disease prevention measures at the facility were more competent
in implementing EID prevention activities.

4. Discussion

4.1. Feasibility of the Research Instrument for Determining the Competency of Long-Term Care
Facility Nurses in EID Prevention

Because of the unavailability of an effective research instrument to examine long-
term care facility nurses’ competency in EID prevention, we developed the instrument
for this study. The Competency of Nurses in long-term care facilities in EID Prevention
Scale, Chinese Version was well received by experts from clinical practice, government,
and academia in terms of its accuracy and the appropriateness of its content. In addition,
the comparison of reliability between the questionnaire used in the pilot study and the
current questionnaire used in the formal study indicated acceptable-to-satisfactory internal
consistency. The high internal consistency is probably due to the use of the stratified
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sampling method in this study, in which the samples were divided according to the type of
institution. Such a research design reduced both sample variability and response instability,
thus ensuring the credibility and stability of the research instrument when collecting data
from the long-term care facility nurses.

The scale had a high CVI and internal consistency, confirming its value and potential
for development. For future research, the instrument can be further developed through the
inclusion of qualitative interviews, the Delphi method, confirmatory factors, and reliability
testing to shorten the scale while maintaining or improving the high discriminatory power
and accurate reflection of the constructs.

Because EIDs are constantly changing and their transmission paths are unpredictable,
the knowledge dimension of the questionnaire should be continually updated. Situations
that evolve over time and in different settings as well as knowledge derived from empirical
bases imply that both the concepts and content of questions should be updated in real time.

4.2. Competency of Long-Term Care Facility Nurses in EID Prevention

The participants’ inconsistent self-assessment on the three dimensions did not match
distributions predicted using the knowledge-attitude-behavior model widely used in
the field of health education. The model developed by Baranowski et al. [16] assumes
that an individual’s behavioral changes are affected by knowledge. The accumulation
of knowledge by individuals changes their attitudes, thus promoting the adoption of
appropriate behaviors. However, in our study, the results of path analysis indicated that
knowledge alone cannot directly change skills unless the nurse has a positive attitude
toward prevention and recognizes the importance of prevention skills. Therefore, nurses
should not only learn regarding EIDs but also have a positive attitude while creating
prevention plans. The research team recommends that nurses in long-term care facilities
should make greater effort to acquire knowledge regarding preventing EIDs and that it is
also important to promote their willingness through incentives. In addition, in the future,
continuing education instructors should pay attention to the appropriateness of the course
content [17] to increase participation rates and thus improve nurses’ knowledge in certain
areas [18].

Previous research indicated that supervisors can set an example of self-confidence
and self-regulation through authentic leadership, therefore promoting the development
of positive work attitudes in their subordinates, and that recognition by supervisors can
positively affect subordinates’ behavior [19,20]. This finding is in agreement with our ob-
servation that perceived supervisor approval was the most significant predictor of the three
dimensions of the long-term care facility nurses’ competence in EID prevention, accounting
for 13.1% of the variance. The more the supervisor acknowledged the nurses’ implemen-
tation of EID prevention measures, the better they were able to perform related tasks.
Supervisors of long-term care facility nurses should acquire the right knowledge and skills
for EID prevention to strengthen their recognition and promotion of the implementation of
appropriate interventions. When long-term care facility supervisors clarified the meaning
of EID prevention and promoted the understanding of staff regarding their respective
roles, the nurses demonstrated higher work engagement and confidence, had more positive
attitudes toward achieving work goals, and were more compliant with relevant regulations,
thus effectively improving the quality of services provided by the facility. To enable nurses
to realize the importance of EID prevention, they should be helped to acquire accurate
and appropriate knowledge regarding EID prevention. In addition, the Regulation on
Registration and Continuing Education of Medical Professionals requires nurses in Taiwan
to complete 120 h of continuing education courses every 6 years. Therefore, measures to
improve nurses’ attitudes should be developed and used in continuing education courses
on infection control in the future. Such courses can promote a deeper understanding of EID
prevention among long-term care facility nurses and help them recognize the importance of
EID prevention, which in turn, would help them develop the appropriate EID prevention
skills. This finding is consistent with the results of studies conducted by Bartzokas and
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Slade [21], Ben-Ari [22], and Berhe et al. [23] who reported that the dimensions of knowl-
edge and skills can affect each other and that the appropriate knowledge can improve an
individual’s skills.

Compared with the mean score of public health nurses in EID prevention reported
by Cai [24], which was 15.89 (SI = 63.5) for the knowledge dimension, 48.24 (SI = 68.9) for
the attitude dimension, and 82.84 (SI = 75.3) for the ability dimension, the scores of the
long-term care facility nurses in our study were considerably higher. This result suggests
that nurses working in different settings, such as long-term care facilities or health centers,
have different competencies in EID prevention. A comparison of the findings of this study
with those reported by Cai indicated that nurses working in long-term care facilities were
better able to perform their EID prevention tasks.

4.3. Limitations of Self-Report Questionnaires

The main disadvantage of using self-report questionnaires is the possibility of social
desirability bias because respondents may not answer truthfully but in a socially acceptable
manner. In addition, response bias, which refers to the tendency of an individual to answer
in a certain manner regardless of the question, may be encountered. This study was
conducted in Taiwan; thus, its results cannot be generalized to long-term care facilities in
other countries.

The nurses were asked to voluntarily participate in this study, and those who par-
ticipated might be significantly more motivated compared with those who refused. The
personal characteristics of the participants in this study were significantly more positive
than those of the refusers; this might have affected the results of the attitude construct. In
addition, the accuracy of the results of the skills construct should be validated because the
construct still depends on the effect of the presence of the actual cases of EIDs in the facility.
If participants do not have experience managing EIDs, they may fill in responses based
on hypothetical thinking. Thus, the overall scores on the attitudes and skills subscales
may be overestimations and not accurately reflect the attitudes and skills of long-term
care facility nurses regarding EIDs. However, the survey period coincided with the severe
global outbreak of a specific infectious disease, COVID-19, which required nurses to acquire
extensive knowledge regarding pandemic preparedness. The results of this study may
be overstated due to the respondents’ seeking to meet public expectations that healthcare
workers should be trained in epidemic preparedness.

5. Conclusions

The Competence of Nurses in long-term care facilities in EID Prevention scale de-
veloped in this study confirmed its value and potential with a high CVI and internal
consistency. For competence in EID prevention, nurses’ knowledge was insufficient, but
they showed moderate to very positive attitudes and were also confident that they had the
necessary skills. An examination of the dimensions’ degree in EID prevention indicated
that the long-term care facility nurses who had knowledge regarding EIDs exhibited more
positive attitudes toward EID prevention, properly implemented prevention measures, and
developed appropriate EID management skills. In addition, perceived supervisor’s ap-
proval, marital status, attitudes toward EIDs prevention, EID prevention skills, knowledge
of EIDs, and being in charge of infectious disease prevention were significant predictors of
the three dimensions of EID prevention. The results can serve as a reference for the devel-
opment of continuing education programs for infectious disease prevention in long-term
care facilities. A problem identified in this study is the difficulty in interpreting the long-
term care facility nurses’ perception regarding EID prevention. In the future, additional
qualitative interviews should be conducted to understand participants’ perceptions, to
improve their acceptance of national or institutional policies in EID prevention.
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Abstract: Background: The concept of Quality of Work Life (QWL) has been built multidimension-
ally through social reproduction; it is impacted by the perceptions of each individual and by the
relationship between workers and the work environment. Objective: to analyze the Work Process
and QWL of assisting nurses in public health. Methods: Research in a critical paradigm, descriptive,
exploratory with a qualitative approach. The population corresponds to nurses who work in care
work. Semi-structured guiding questions were applied and were analyzed with content analysis.
Results: seven participants declared female; all Chilean; seven are young adults; six singles; only
one has children, and one has a person dependent on her care; six are heads of household, and
five receive help with housework. All have a nursing degree, five have a diploma, but none have
a postgraduate. The work process has three subcategories: work object, instrument, organization,
and work conditions; the QWL category has six subcategories: definition and perception of QWL,
QWL potentiating factors, QWL exhausting factors, QWL improvement strategies, the emotional
burden associated with QWL, and health problems. Conclusions: In this way, the lifestyle built by
the assistance in the health area has repercussions on the quality of life and health in general.

Keywords: occupational health; quality of life; nurses; working conditions; work; primary health care

1. Introduction

Work is a central aspect of life, being a means to obtain social and economic benefits
and position individuals in society, determining their acquisitive power [1].

The concept of Quality of Work Life (QWL) has been multidimensionally constructed
through social reproduction, which determines their social insertion historically, consid-
ering the work performed by each person [2]. QWL is promoted by favorable working
conditions [3], impacted by the perceptions and feelings of each individual [4], and by the
relationship between workers and the work environment [5]. The QWL is also understood
as the worker’s satisfaction with their personal and work needs in the work process in a
given position [6]. Must be valued and respected by the employer [4].

Nursing is the largest workforce in the health care system [5,7]. Therefore, QWL is
essential for the nurse, recognized as the degree to which their personal needs are satisfied
through quality care and organizational objectives [7,8]. However, many factors influence
it [5]. Likewise, the nursing QWL plays a fundamental role in managing care [9], increases
productivity, and reduces turnover and psychosocial impact [6,8].

Although it is thought that nurses, having the necessary knowledge and means,
should provide an optimal QWL, different problems arise in their work development [10].
Likewise, globalization has brought changes in employment conditions and nursing work
processes under the axis of capitalism, which has implied transformations in the work
profile, and workers to adapt to the current economic model [11].
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Nursing evolved from a trade to a professional career, with the work of Florence
Nightingale being decisive in the formation of modern nursing. Under this model, nursing
develops in five work processes: assistance, management, teaching, research, and political
participation [11]. According to this classification, in Chile, assistance nurses work directly
with people, providing care at different levels of care.

The work process has three elements: the work object where the activity is carried
out; the instruments that are a set of tools between the worker and the object; the action
that refers to work, its specific organization for a particular purpose and the conditions in
which it is carried out [1]. Thus, for example, the healthcare nurse transforms the object
(subject) using specific knowledge and own instruments.

The QWL of people is a historical and social result. However, on the other hand,
the QWL of a group is determined by the time of life and work of everyone in society.
Therefore, in terms of her work, each person develops a contradictory system of opposing
forces of favorable and destructive processes that impact their Quality of Life (QoL) [11].

In this context, nurses’ work situation is impacted by how health institutions are
inserted into the labor market, influencing working conditions, explicitly nursing as a
social practice. Regarding the working conditions of nurses, the Labor Code regulates the
legal processes [12], and the Health Code [13] establishes the areas covered by article 113
“includes the management of care concerning promotion, maintenance, and restoration of
health, prevention of diseases and injuries”.

Professional burnout is a syndrome that has been the subject of many investigations,
impacting their work and professional lives [14,15]. For example, direct care work is
recognized as a source of occupational risk [14], even more so as nursing closest to the sick
person [15]. Describing dissatisfaction with work, physical and emotional exhaustion [15],
likewise, interference in family life.

The neoliberal economic model impacts the work of nursing; the consumer society
encourages workers to have new houses, cars, and others. The National Research on
Employment, Labor, Health, and Quality of Life of workers in Chile (2009–2010), refers that
the worst evaluated aspects are the amount of money that enters the home and the level of
debt [16]. In this way, healthcare nurses look for work sources outside the working day
and in other institutions, taking time for family dedication and rest that impacts QWL.

Like any work process, care nursing generates favorable and destructive factors [14,15].
Therefore, the care nurse must know how working conditions affect the QoL and improve
the quality of care delivered to the beneficiary population in the health network. Likewise,
this knowledge will also promote health at work; these are direct contributions to the
development of nursing in its practical and social context. Regarding the development
of care, in Chile, a professional can develop in the three maintenance levels of the health
network [17]. Furthermore, most studies are produced at the tertiary level, making it
essential to carry out an approximation at the primary level.

Thus, because of the already known impact of the labor market on nursing profession-
als worldwide, it is necessary to broaden the knowledge of the nursing role that works
in care in Chile. Therefore, this article aims to expand the lowdown on this topic, setting
out the objective of analyzing the work process and the quality of work life referred to by
public health care nurses.

2. Materials and Methods

Research in a critical paradigm, descriptive, exploratory with a qualitative approach.
Carried out in two Family Health Centers Primary level of care and a Type four

Hospital of Santiago de Chile’s Western Metropolitan Health Service. The population
corresponds to nurses and nurses who work in care work. Inclusion criteria: workday 22 a
44 h (half or full workday), care exercise for at least six months in the workplace. Exclusion
criteria: professionals on vacation or medical leave.

Instrument: According to the literature review, the researchers created the question
guide for this research based on two previous categories, work process and quality of work
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life. Then, they applied the guiding questions to nurses with the same characteristics to
adjust their relevance to the object of study. Thus, the researchers asked sociodemographic
characterization questions and two semi-structured guiding questions: (1) What is your
work process at the primary level in public health services? (2) What is your perception of
the quality of working life at the primary level in public health services?

Data collection: The researchers contacted the head nurse of each institution to coordi-
nate the interviews, inviting all nurses in each workplace to participate. According to time
availability, individual interviews were agreed upon, developed by the researcher without
a prior relationship with participants. After explaining and signing the informed consent,
five interviews were conducted at the Primary Health Care (PHC) of care and three at the
tertiary level until the object of study was saturated. The participants agreed to participate
in the investigation (there were no refusals or desist from the interviews) in a room of each
institution with total privacy. With 17 to 37 min, from April 2019 to December 2020. They
were recorded and transcribed to guide the analysis.

Data analysis: The researchers analyzed the sociodemographic data with descriptive
statistics (absolute and cumulative frequencies) and the interviews with content analysis
methodology according to Bardin [18], considering the predefined and emerging categories.
According to the analysis developed from the interviews, they obtained three subcate-
gories from the previous work process categories: work object, instrument, organization,
and work conditions; the quality of work life category is made up of five subcategories:
definition and perception of QWL, QWL potentiating factors, exhausting factors of QWL,
QWL improvement strategies and emotional burden associated with QWL. Likewise, the
emerging category of Health problems emerges. The investigators identified each interview
with the letter E, according to the consecutive number.

Aspects of rigor and ethics: the rigor criteria of the study, according to Guba [19],
were applied.

3. Results

This research had eight participants (eight interviews). The sociodemographic charac-
terization is in Table 1.

Table 1. Sociodemographic characterization (n = 8) Santiago, Chile (2019–2020).

Characteristics Distribution in the Sample

Gender
Female 7
Masculine 1

Age (average) 35 years old
Young adults 7
Average adult 1

Nationality
Chilean 8

Marital status
Single 1
Married 1
As a couple 6

Professional training
Nursing degree (different universities) 8
Have a diploma 5
Have a postgraduate degree 0

Others
Have children. 1
One person dependent on her care 1
Heads of household 6
Receive help with housework 5
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3.1. Category 1. Work Process

The work process is built by the object, instruments, organization, and working
conditions. Next, each subcategory is described with a summary result, and then add the
individual respondents’ statements to support it.

3.1.1. Subcategory 1.1—Work Object

The Work object is defined as gratification and pride for work, commitment, and
vocation with the care of people.

“For my nursing, it is the maximum in human terms; everything is very important, very
enriching. I feel that not all people can work in what I work and it gives me a certain
pride to be a nurse.” E3

“For me, my goal is to give a good quality of care to the person.” E7

3.1.2. Subcategory 1.2—Work Instruments

The Work instruments are determined from the institution or be personal. “What
I need is a box first of all, because if not, I can’t. Computer, I use my cell phone a lot; it’s a
great tool that helps me a lot because I’m connected to the mail all the time, which drives
me. And schedules, notebook ”. E3

“The cell phone with the Internet, but sometimes I also walk with my notes.” E7

3.1.3. Subcategory 1.3—Organization and Division of Work

The organization and division work are identified: working hours, distribution of
tasks, salary, environment, request for permits and perception of medical licenses, support
for training and well-being, labor relations.

Six have a day shift, and two have a shift system; work seniority ranges from 1 to
23 years, with 12 to 1 years at the institution. Regarding the development of their work,
three are sector nurses; two are in charge of the transversal program, one is in order of the
shift, and two are clinical floor nurses. According to the commute to work, the minimum
time is 15 min, and the maximum is 90 min, four use public transport, three own cars, and
one owns a bicycle. Salaries also present a variability from $950 and $1650.

“The director chooses the positions. The director is the one who appoints you, and you are
in charge of several tasks. Mostly, the unit boss manages the plan and my schedule. He is
the one who sees your plans, blockades, your administrative hours, the hours that you see
patients, etc.” E3

“In other words, I stay here, I go home, and I continue working on things that were
pending. I have to review the files, and I have to see this other thing, but I never go on
time ever.” E4

“I find work-relations good in general and, like in most places, there are always frictions
within some people due to their personalities, I think, but in general, it is good. I don’t
know, but if I start to compare other places’ stories, I find that the atmosphere here is
good.” E5

“I have a fixed shift; my duties are defined in their protocol and everything.” E7

3.2. Category 2: Quality of Work Life—QWL

The QWL is formed based on the definition and perception, potentiating factors,
exhausting factors, and emotional charge.

3.2.1. Subcategory 2.1—Definition and Perception of QWL

The QWL is defined and perceived as each person’s expectation, feeling full at work
and having personal time.
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“Quality of life as the ideal that all the people who work should have, not being stressed,
not worrying, not fighting, not arguing.” E1

“Quality of life I believe that when one feels as good, as full in what one does, what he is
doing. If he is with the individual part well, I think that is what it is, quality of life. I
believe that it is not pure to work, but to have a little of everything, that is, to have time
with the family, go out, have fun, for everything, and work too.” E4

“I see work as very enriching for me, so for me, my quality of life at this time that has
occurred at work is super good.” E8

3.2.2. Subcategory 2.2—Potentiating Factors QWL

The potentiating factors QWL are a favorable work environment, having the necessary
resources to develop work, closeness to the home, good relationship with colleagues,
consideration in decision-making, and assessment at work.

“Yes, first of all, the work environment is favorable, I find it to be good, the conditions.
I feel that this building is wonderful, everything is very clean. I have all the necessary
resources to work well; I have nothing to complain about.” E5

“I think that for me at this moment it has a positive influence, one that is close to work
where I live, that I feel comfortable where I work, that my peers are cooperative and we
all jump up to finish a shift well, that the boss takes into consideration what I think and
encourages that, that one feels comfortable and valued in the place where he works, I think
that is why I would not change my job.” E8

3.2.3. Subcategory 2.3—Exhausting Factors (Negatively Affect) the QWL

The exhausting factors (negatively affect) the QWL are built by a long working day,
the lack of resources that must be paid for personally, personal relationships, and the arrival
of new professionals with a lack of preparation.

“External things, inputs could also be that they could facilitate our work” “then I have to
pay for the supplies because no one was going to pay for it here, so they are things like
that, as they should worry a little more about quality with that one works.” E1

“I think personal relationships have a lot of weight, that is, relationships with your peers,
with the heads, especially with the heads.” E3

“Just like the colleagues too, suddenly they come very unprepared, I feel that there is not
good training now, that’s why I told you how the university is because I think that the
colleagues, from other universities, do not come very well prepared; then it seems to me,
that I think it is not favorable, there is no well-defined selection.” E4

“I consider that my work is exhausting because it is twelve long hours of work.” E8

3.2.4. Subcategory 2.4—QWL Improvement Strategies

The QWL improvement strategies are formed from activities to channel emotions,
knowledge among team members, self-care activities; they can be from the company
or personal.

“Do a workshop, go to an activity that helps us to channel our emotions a little.” E1

“Being able to get to know each other more because one does not know each other here,
he is known for the work we do, but one does not know either what problem the other
colleague may be carrying.” E2

“What happens is that some time ago we had self-care activities, we had healthy breaks,
we had a person who came to do gymnastics, they gave us massages, things, as well as
every so often, we had something that took us out of the work thing, but now like one or
two years ago we have been without that.” E4
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3.2.5. Subcategory 2.5—The Emotional Burden Associated with QWL

The emotional burden associated with QWL is built from the development of the
function of prioritizing care, receiving criticism from other professionals or relatives for
lack of resources, and poor treatment of patients when things are not done personally.

“Or sometimes you can’t cope with seeing all of them. Then you have to do a TRIAGE
on who is worse, who comes later then maybe that is a burden as well as vital because it
depends on you that the doctor sees that patient on the day Today, or why don’t you see
him first and not this one, then there are times when the patients are both super serious.
You don’t know who to prioritize. That is sometimes a bit harder.” E1

“I don’t care if I don’t have a box because I still come happy and I don’t care, I solve it
as I can, but for me, if I got on severely with my class, with all the nurses, even if I had
a box and everything that they gave me, it would not be so, that is, it would be more
difficult.” E3

“Some doctors or some relatives do not understand that we lack things to be able to do
some things or follow-up, so I did not walk with my head one hundred percent as to be
able to withstand so much pressure within everything. Because the family members are
the same here, doctors treat people badly when things are not done their way.” E6

3.3. Category 3—Health Problems Associated with Work

It refers to health problems identified with an occupational cause by the interviewees.
They are making up for difficulties falling asleep due to work problems, depression, anxiety
disorder, workplace bullying, health problems associated with work stress.

“Sometimes it is a bit difficult for me to fall asleep, thinking about some work issues, as
well as about a patient, how will the lady be so much that she was about to die, things
like that you turn around or small things like tomorrow I have to do this, thinking about
what I have to do tomorrow and what I did not do and what I have to do.” E1

“Yes, but no, feeling depressed, feeling bad, leading me to go to a psychologist or psychia-
trist for a work issue or stress. I have not felt that way yet, and I am not too young for
that, I think.” E2

“I was with a depression, a depression together with an anxiety disorder that was produced
by an occupational disease, by a workplace harassment, I was 3 to 4 months on leave,
with psychiatric treatment.” E3

“Yes, last year I had a TIA, an accident because I was very stressed that time; I kind of
stressed a lot because besides I had a lot of trouble, I was on an emergency shift.” E4

“Yes, or of course, probably because of the stress as well.” E5

“We get quite stressed by the lack of supplies.” E6

4. Discussion

4.1. Sociodemographic and Labor Characteristics

As in the present research, in various studies on nursing care work the majority were
women, Mexico 95.7% [20], Saudi Arabia 95% [21], China 94% [9], Malaysia 93% [22],
Tehran Iran 90% [23], Kashan Iran 83% [24], Brasil 83% [25], Chile 83% [26], Irak 73% [4],
Libano 60% [27]. In contrast, in Ethiopia, 51% were men [8]. Additionally, in most studies
the participants have an average age of young adults (20 to 39 years) [4,5,8,9,20–22,24],
Copiapó Chile [28]. Conversely, average age is 41 years [26]. Concerning marital status
the marriage prevails in most studies [4,9,21,22,25,27,28], 68% had children [25], and 52%
had responsibilities for the care of the elderly [9]. In other studies also the majority were
graduates [4,21,23,27,28], but if they present diploma degree 96% [22], 87% had a higher
degree [9].
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4.2. Work Process

In other countries, different results are found in this research, where most of the
workers are without a contract [4,20,26], only half had a full-time job, the most worked
with a shift system [25–27], and they worked more than the contracted hours [8,25]. On the
contrary to the present study, other research presents an average monthly income of CLP
500 [4], between CLP 1500 to CLP 3000 [26], more than CLP 1000 [28]. Complementing,
most workers did not receive a risk allowance or certification compensation [8].

4.3. Definition and Perception of QWL

One study shows a high level of QoL, and the highest values are in managerial support
and workload [28]; besides, the majority of nurses report being satisfied with the QWL in
terms of the organizational culture [5]; and the well-being is higher in women [9]. Other
research presents nursing QWL is mainly at a moderate level and needs improvement
interventions [7,29], and the QWL is in the middle range [9]. On the contrary, more than half
of the nurses reported a poor QWL [4,8]. This background implies a greater probability of
leaving their job due to dissatisfaction with most of the components of the QWL (adequate
and fair pay, safe and hygienic work environment, general atmosphere of work-life and
social dependency of work-life) [4]. As evidenced in the present investigation one of
the factors that influence QWL in the Nurse is stress [30]. Contact with death, patients
and their families, conflicts with supervisors, and uncertainty about the therapeutic effect
significantly increased pressure among participants [31]. Physical health has the best QoL
and the lowest environmental field, mainly due to occupational stress [27].

Most PHC nurses are dissatisfied with work and family life factors, spend long hours,
and are often exhausted after work [6]. In this way, nursing is perceived as strenuous
work [31]. In Mexico, a study showed that dissatisfaction could be found in the QoL of
the nursing professional in public health clinics in all dimensions. The dimensions with
the most significant blow were inclusion in the workplace, personal development, and
well-being achieved through work. The dimensions with the minor dissatisfaction were
institutional support, free time management, job satisfaction, and job security [20]. In Chile,
the perception of quality of care is acceptable, and the working environment conditions are
evaluated as good except for the temperature [26].

4.4. QWL Potentiating Factors

As mentioned in the present research, organizational commitment negatively influ-
ences nurses’ QWL and intention to change [22]. As mentioned in the narratives, managers
can do self-care workshops or other strategies to improve the QWL by providing op-
portunities for growth and development of staff skills, providing conditions for greater
employee engagement, promoting teamwork, and planning fair and equitable pay [23].
The nurses acknowledge that they have received cooperation from their respective de-
partments, supporting their QWL [5]. The higher quality of professional life, the greater
job satisfaction, presenting a mutual and strengthening relationship between the two [28].
QWL the highest scores were for job and professional satisfaction [9]. Some studies show
that the QWL of nurses has significant positive associations with: education, marital status,
work experience, night shifts, monthly per capita income, support from family members [5];
years of experience (1–3), number of night tasks (5–7 days), number of extraordinary tasks
(3–4 days), work on days off, rest at the right time [7]; organizational commitment, positive
work environment, and satisfaction of staff [23]. Likewise, the public image of a society, the
nursing position, the department of work, educational level, availability of a safe place to
rest, availability of drinking water, the factors of age, title, education, employment contract,
sleep disorder, and nursing adverse events were associated with a good nursing QWL [8,9].

Regarding the position or training of assistance nurses, the QWL of the head nurse is
three times better than that of the rest. Furthermore, the QWL of the nurses’ undergrad-
uate level is 2.3 times more than those who only have a diploma. It could influence the
present investigation that there are no bosses or postgraduate degrees. In addition, the
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public image of a society, labor department, availability of a safe place to rest, and the
availability of drinking water are associated with good QWL [4], and the socio-professional
relationships [25] the latter as well as the present investigation.

4.5. Exhausting Factors of the QWL

As the nurses refer, nursing performance conditions are adverse, which may nega-
tively impact their QWL and staff and their care. They felt helpless knowing the poorly
performing care, expressing frustration and intention to change jobs and professions [32].
Complementing the stressing factors mentioned in this research in decreasing order, they
are work overload, lack of supplies or poor quality of these, unsatisfactory salaries, num-
ber of nursing professionals inadequate to the demand, little clarity in functions, also
mentioned as role ambiguity or multitasking, lack of security, lack of recognition, lack of
opportunity for promotion, training and or updating, lack of benefits and rewards, lack
of autonomy and participation, and poor organization [32]. Likewise, education, job title,
workplace, a second nursing job, and age [27,28], time demand, frustration, effort levels,
working rotating are significantly correlated with low QWL levels [24,27] are predictors
of low QWL [24]. It is also essential to mention that the factors that cause dissatisfaction
in nurses are inclusion in the workplace, personal development, and well-being achieved
through work [20], communication difficulties, access to information to perform tasks,
lack of support for professional development, lack of recognition, lousy work environ-
ment, and overload; besides, the last three were associated with low back pain [25]. The
research participants mention occupational stress, a significant predictor of low QWL for
nurses [9,27,31], while also influencing patient outcomes [31]. In addition, most studies
affirm that the relationship between adverse working conditions and nursing health gen-
erates stress and job dissatisfaction. Body pain in the back, lower extremities, migraines,
poor performance, discouragement, irritability, and depression [32]. In complement, a
study in Bangladesh emerged seven barriers to the nurses working life: heavy workloads;
lack of government accommodation and transportation; poor health; lack of support from
nursing supervisors; lack of promotional opportunities; incomplete hospital policies and
procedures; and lack of night shift and risk allowances [33]. For example, almost half of
nurses wanted to quit their job in Iraq due to these conditions [4]. Therefore, improving
QWL is essential to attracting and retaining employees, especially in healthcare [24].

4.6. QWL Improvement Strategies

As mentioned in the narratives of this article, in the first place, administrators must
adopt effective strategies to propose favorable working conditions, consider work stressors,
promote a better QWL in nursing workers, and optimize their work environments [4,8,27,33].
In addition, the use of preventive and efficient practices to manage stress seems essen-
tial [30], incorporating the levels of commitment to your organization [22], because the
organization plays a critical role in determining the health risks associated with burnout
syndrome [28].

As previously referred maintaining a healthy work-life is crucial for nurses to im-
prove their QWL, increase retention, improve performance and productivity, promote
safe nursing care [6], strengthen the educational level, and their awareness of community
perceptions of nursing [8]. QWL improvement interventions include long-term care team
talks, empowerment models, integration of focus groups and brainstorming roundtables,
positive thinking training, stress inoculation programs, and participatory teamwork [29]; a
stress inoculation program proved to be a cheap, safe, and effective way to improve the
QWL of nurses [30].

The PHC research participants equally and other studies presents important pressure
factors for nursing; besides rotation, they must consider developing improvement strategies
in the QWL [6]. Interventions to improve the organizational climate will prevent job
desertion by directly affecting the QWL; that is, a high QWL will retain the organization’s
employees [4]. Hospital managers can reform the environment, the programming, and the
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system according to the different factors that affect the QWL of the nurses, carry out the
psychological evaluation, and the appropriate behavioral psychological intervention for
the nurses to improve the QoL [9].

A greater understanding of the nursing work process and its relationship with nonspe-
cific low back pain pointed out that changes must occur in the organization and working
conditions to reduce the risks of nursing workers becoming ill [25]. In addition, it is neces-
sary to pay more attention to the low QWL and its related factors, significantly the workload,
to understand that a high QWL positively influences the quality of care [7,20,24,33].

4.7. The Emotional Burden Associated with QWL

Because of the multiple stressors that assistance nurses are faced with, as reported in
this research, they report the highest frequency of stressful events related to their healthcare
team workload [27]. So too, several variables can significantly influence QWL, age, marital
status, and education, critical in developing programs to improve the quality of work-life
of nursing [21]. Regarding psychosocial work conditions, the literature also refers that
stress is one factor that has the most significant negative impact. However, it also mentions
the type of contract that is not named a problem in this article [26]. Being one of the main
concerns precisely the contractual one to guarantee job stability and continuity of labor
rights [26]. Additionally, workload and dealing with death are the most common work
sources for nurses, resulting in the highest frequency of occupational stressors [27,28].

4.8. Health Problems

While in Chile, almost half of the nursing professionals perceive their health condition
as very good. The other half is as good [26], as in this investigation, nurses describe many
problems and barriers that affect their working life, feel the little reward for their hard
work, and their health suffers from their working conditions leading to a low QWL [33].
There is also a relationship between work organization and working conditions with low
back pain, meaning moderate risks to occupational disease. Likewise, factors that cause
job dissatisfaction, such as lack of recognition, lousy work environment, and overload, are
associated with low back pain. In addition, those who say they are moody, fatigued, and
overloaded have low back pain, which increases their low back pain. Regarding nutritional
status, just over half are above the normal BMI, and less than half are normal weight [25].
The main limitation of this research is its conduct only from the public perspective (both
primary care level and hospital level); the integration of private institutions for further
research should be considered, complementing the current one. Likewise, having started
the interviews at the primary level, only three interviews were conducted at the tertiary
level of care.

5. Conclusions

The development of this study allowed us to fulfill the proposed objective.
The main results referred to the work process and QWL describe in six subcategories:

definition and perception of QWL, QWL potentiating factors, QWL exhausting factors,
QWL improvement strategies, the emotional burden associated with QWL (previous cate-
gories), and health problems (emergent category).

In this way, the lifestyle built by assistance in the health area affects the quality of
work-life and health in general. Thus, the present study is an innovative contribution to
the development of nursing by making visible how working conditions affect the QWL
of healthcare nurses and unveiling the healthcare network’s healthcare work process.
Considering that nursing care work compromises the QoL of these professionals, the
scarcity of studies on QWL in the nursing care network in Chile, it is expected that this
study’s contributions will be taken as input to deepen the subject.
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Abstract: The following study aims to describe the perception of international migrants who use
the primary level of care by health personnel and to explore how this perception can affect the
care process in the commune of Antofagasta, north of Chile. Methodology: The methodology was
qualitative using a phenomenological descriptive design, through which the discourses of the health
personnel of three primary health care centers (n = 14) were explored. Results: The participants
presented two thematic categories. The first one related to experiences during delivery of care to
migrants and included perceptions and beliefs, factors associated with using services, and reasons
for consultation. The second category related to stereotypes towards migrants, including prejudices,
beliefs about their lives and reasons for migration. Conclusions: The therapeutic relationship with
migrants in primary care depends on the health care personnel’s acceptability of this population,
hence, allowing the delivery of care based on respect for their culture and rights.

Keywords: health personnel; transients and migrants; primary health care

1. Introduction

Migration is defined by the World Health Organization (WHO) as the movement of
people to a different territory, regardless of its size or composition [1]. This movement can
be explained by multiple causes such as educational, political or socioeconomical (poverty,
inequality, and job insecurity), natural disasters, health-related issues and family needs.
Moreover, deciding to migrate will sometimes be associated with a conjunction of several
factors that trigger migration [1–3].

The context in which migration takes place is generally associated with complicated
historical processes from the country of origin and sometimes the receiving country [4,5].
However, the migrant world population has been increasing since the 1990s [2,3]. There
is a growing interest in its study as a social, political and economic factor of human and
social development, and raising awareness on human rights is a cornerstone dimension
to consider among people on the move [4,5]. Statistically, since 2020 the population of
the Americas reached 7.2% of the global population, while in South America, it reached
2.5% of the total population [4–7]. In Chile, migrants represent 8.6% of the population; the
countries with the greatest presence in Chile are Venezuela (30.7%), Peru (16.3%), Haiti
(12.5%), Colombia (11.4%) and Bolivia (8.5%) [6,7]. Regarding territorial distribution, the
three regions with the highest percentage of foreign residents are: Metropolitan, with 63.1%
of foreigners residing in the country; Antofagasta, with 7.1%; and Valparaíso, with 6.4%.
Antofagasta is one of the regions with a greater weight on the total regional population,
with 13.6% [6–10]. For its part, the main migratory flow in the country is intra-regional
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and most movements in past years have come from sectors of the Colombian coast and
Venezuela, characterized by a large majority of Afro-descendants [8].

The interest in promoting respect for human rights in past decades has reached the
world’s capacity to generate international human rights pacts that most countries in Latin
America have supported. This in turn has promoted the development of policies that aim
at guaranteeing respect for every migrant person and the delivery of basic social protection
including health care in receiving countries. Such policies and strategies aim to articulate
actions for the protection of people on the move that might be exposed to multiple human
rights violations during the migration process or during settlement in the host country [2,3].
The most reported types of human rights violations among migrant communities in the
region are discrimination, poor working conditions, overcrowded housing, lack of basic
sanitation, violence, contaminated environments and health inequities [8–13].

The exposure to multiple social and economic risk factors by international migrants in
receiving countries can generate short-, medium-, or long-term deterioration in their health
status, which is why the WHO includes migration as a social determinant of health [14].
Among the strategic indicators disseminated by the WHO for this population is the right
to health, which establishes a set of minimum and universal services required for the
fulfillment of the maintenance or improvement of their health [15]. Such services must
include availability of resources and action for gender inequities in health, address distinc-
tions based on the stage of the life course and take into account their particular culture. It
also considers the time and geographical distance for effective accessibility to care, and
discrimination based on preconceived prejudices or stereotypes that can be observed in the
healthcare system, including those reproduced by health teams [16–18].

Some of the practices recommended by experts and health authorities in Chile include
language adaptation, consideration of intercultural approaches, and addressing the social
determinants of health of the international migrant population [9,19]. The purpose of these
standards of care is to respond to the person’s own needs and improve human-rights-
oriented and culturally pertinent care at the different levels of the health system [15,19–24].
The implementation of these standards is challenging and continuously developed at
different areas and levels of the healthcare system. In the meantime, the literature reports
factors that can act as facilitators or barriers to the use of health services by international
migrants. Facilitators that come from the healthcare system are, for example, efforts
to reduce gaps in access to care, including updates for available services and actions
to increase migrant registration in the healthcare system [21–24]. On the other hand,
there are a number of barriers to healthcare, such as a lack of resources and limited
implementation of regulations and programs that promote sensitive care. These results,
in some cases, in practices based on personal criteria in which health personnel beliefs,
prejudices (positive or negative), and in some cases, xenophobia emerge [21–24]. One
example of negative beliefs towards migration reported in the existing literature is related
to the idea that the undocumented migrants are “illegal” and do not deserve access to
healthcare [25]. This could reflect a lack of knowledge and critical reflection on the part
of health personnel about who the undocumented migrant is and his/her specific risks
and needs [24]. Another example is discrimination to some migrants who come from some
specific countries of origin that are considered of “lower caste”. This is due to stereotypes
historically forged in popular imaginaries about the different migratory groups in the
country, like people coming from Peru, Haiti and Bolivia. In addition, there is literature
suggesting the undocumented migrant users are considered more demanding for healthcare
than other communities [15,21,26,27].

In social psychology, prejudice is an attitude that has three components: (i) the cog-
nitive component associated with beliefs and the positive or negative assessment of the
“stereotypes” of an outgroup, (ii) the component related to feelings and emotions towards
the outgroup and (iii) the component related to behavior that can be positive or negative
towards the outgroup [28,29]. Stereotypes are produced by generalized evaluations of
simplified mental images or ideas about characteristics and attributes of the people that
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make up a group, based on cultural beliefs, and even generating prejudices based on
stereotypes [28]. Another of its characteristics is the generalized assessment of people who
are defined as a member of such a prejudiced group or community, guiding their attitudes
and behaviors as if they all were the same [28]. Prejudice can also manifest itself overtly
or subtly [29]. The first refers to traditional prejudice, characterized by perceived threats
to resources, resulting in open rejection and contact with the outgroup [29]. The second is
based on the defense of traditional values and where the perception of the outgroup is one
of disrespect and of receiving undeserved benefits [29]. In short, people who experience
negative feelings toward international migrants may present a negative stereotype about
them and possibly discriminatory acts [28,29].

Based on the foregoing, and considering that the behavior towards international
migrants during health care may be based on the perception, beliefs or prejudices that
health providers have about this population, the following question arises: What is the
perception by health personnel of international migrants who use primary care in Chile?
Could their perceptions about international migrants affect the healthcare delivery process?
Therefore, the objective of this research was to describe the perception by health personnel
of international migrants who use the primary level of care in Chile and to explore how this
perception might affect the process of care. We considered the commune of Antofagasta,
located in the north of Chile and with the second highest concentration of international
migrants in the country, as the setting for this study. This borough was especially affected
during the COVID-19 pandemic as thousands of migrants entered illegally by foot though
the Atacama Desert in the border between Chile, Peru and Bolivia, and ended in transient
camps in the city of Antofagasta and other cities close by [10].

2. Method

2.1. Design

The study’s methodology was qualitative, as it aims at exploring and unveiling the
phenomenon of interest in its natural environment, trying to make sense of such phenomena
through the perspectives of the people that are a part of it. This methodology allows the
construction of the knowledge and understanding of people’s behavior, assuming that
reality is multiple, dynamic and changing [30–32]. The type of investigation is descriptive
phenomenological, through which we investigate the thematic contents of the discourses
of health personnel from five primary health care centers in the commune of Antofagasta
in the north of Chile.

2.2. Participants

The sampling strategy was intentional using the snowballing technique and continued
until saturation of qualitative information was reached. A total of 14 people participated
voluntarily (8 in individual interviews and 6 in a single focus group). The participants
belonged to five different public primary health care centers in the commune of Antofagasta,
Chile. Data collection was carried out from April to August 2021 in person at the centers.
The inclusion selection criteria considered were: (i) over 18 years of age and (ii) have
provided health services to international migrants in the past.

2.3. Data Collection

Data was collected through multiple individual interviews and one focus group
(Table 1). Semi-structured scripts were developed for each of these qualitative methodolo-
gies in order to provide in-depth information about the perception of health personnel
concerning providing care to international migrants at the primary level. Conducting in-
depth interviews reduced potential distractions or the desirability of responses produced
by pressure or threats from other participants, as can occur with focus groups [31]. It
also secures that every participant has sufficient time to express all of his/her ideas and
experiences, something that can be challenging in focus groups [30,32]. In this study, the
focus group was considered a complementary strategy of data collection to individual
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interviews, allowing the research team to review the relevance and significance of cate-
gories that emerged in the interviews and exploring potential new ones during the group
conversation. Both the interviews and the focus group were carried out in the workplace,
guaranteeing COVID-19 preventive safety measures and a calm environment that ensured
confidentiality of participants, yet allowing for a face-to-face interaction.

Table 1. Description of study participants.

Health Centers Code Profession Gender Age Years of Experience

1 EP3 Matron Female 28 Greater than 1 year *
1 EP4 Administrative Female 56 30
1 EP7 Social worker Female 28 2
2 EP1 Psychologist Female 29 4
2 EP6 Nurse Female 39 6
3 EP2 Psychologist Female 36 5
4 EP5 Social worker Female 31 6
4 EGF1 Nursing Technician Female 33 9
4 EGF2 Physician Female 25 2 months
4 EGF3 Matron Male 28 2
4 EGF4 Nursing Female 36 36
4 EGF5 Psychology Female 28 6 months
4 EGF6 Dentist Male 31 3 months
5 EP8 Technical reference Female Over 18 * Greater than 1 year *

* They do not indicate the exact time.

The participants were selected using the snowball sampling technique, starting with
health workers invited to participate in the study at the primary centers during recruitment.
Those who accepted to participate became the seed participant who then recommended
other health workers to participate. We chose this sampling technique due to the difficulty
of accessing health personnel; they were not easy to contact directly. However, they felt
more confident and comfortable when a colleague spoke to them for the first time. The
participants of the interviews and the focus group were different, to ensure a wide range of
points of view. Participation was voluntary; before obtaining their consent, participants
were informed about the research and their rights as participants in this research.

Semi-structured scripts for interviews and the focus group included flexible questions
based on study objectives and were intended to delve into the perception that healthcare
teams expressed about “being an international migrant”. The scripts were revised by
academic experts before piloting, after which some minor adjustments were made, and
data collection proceeded. Some of the questions used were: How has the experience
of providing care to international migrants in primary care been? Are there any specific
healthcare protocols for migrants that have been established in this health center? What
actions have you implemented to promote or improve care towards migrants? Are there
any stereotypes about migrants among health workers in this center? What are they? How
could these stereotypes, in your opinion, affect healthcare delivery to this population? The
interviews lasted for 40 to 60 min and were audio recorded, transcribed verbatim, and then
thematically analyzed based on main pre-defined categories from the scripts, yet allowing
for emerging categories to be captured and analyzed.

2.4. Rigor

Scientific rigor in qualitative research can be performed by several techniques. One is
triangulation, a method in which various sources of narrative information are contrasted.
In this study, we included the triangulation of types of participants. The triangulation
of perspectives included those provided by health personnel, intercultural referents, and
authorities from the primary care centers [33]. A second rigor technique, audit trial, in our
study was developed though a second researcher who took notes during data collection
and followed up the path of decisions used during the investigation, reaching similar
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conclusions in terms of data saturation [34]. A third element of scientific rigor is reflectivity,
which is performed through an exhaustive revision of steps and decisions made by the
research team, especially during the analysis and interpretation phase.

2.5. Ethical Considerations

This research had the approval of the ethics committee of Universidad del Desarrollo
(protocol code 2019-094 and approval date 22 November 2019) and was governed by
the principles of voluntariness, autonomy and confidentiality of participants as well as
protection of participants and data. It included the signing of an informed consent before
data collection.

2.6. Data Analysis

Once the transcripts of the interviews were fully available in a Word document, the the-
matic analysis was carried out as it has been developed in similar previous studies [32,34].
The thematic analysis included first the repeated reading of transcriptions to identify main
categories and related themes. The broad categories were coded from the matrix through
the construction of analysis categories assigned by the researchers, assigning them one or
more codes related to their meaning and intention. After that general descriptive phase, a
process called “decanting” was carried out, following the open coding, then the axial coding
and to finish later with the selective coding [35,36]. After analysis of interviews was carried
out, we conducted the same analysis process for the focus group and then both techniques
were integrated into a single analysis matrix. QTY. 1. New NVivo version 1.5 software for
MAC (Antofagasta, Chile) was used to code the interviews.

3. Results

The study participants’ perceptions related to providing care to international mi-
grants in primary level included two main categories: (i) beliefs about the migration
process, factors associated with the use of health services and reasons for consultation;
and (ii) stereotypes based on personal beliefs and, in some cases shared by more than one
health team member, concerning international migrants. The presence of prejudices about
international migrants and migration itself could represent positive or negative ideas that
could intervene in the healthcare delivery process regarding the disposition towards the
resolution of the health needs of international migrant patients.

(1) Experiences of health teams related to international migrants during health care
delivery: beliefs about the migration process, factors associated with the use of health
services and reasons for consultation.

The participants reported having had previous experiences of healthcare delivery
towards international migrants in the primary center. One of the most frequent aspects of
such experience was related to their social integration process and their living conditions,
which in their perspective proved to be relevant to address their particular health needs.
Thus, according to primary care health workers, the causes of migration might go beyond
mere labor and individual issues and could be oriented towards a better quality of life
for themselves and their families. Some of the triggering factors for migration mentioned
by the study participants were the search for better education, housing, health, family
reunification and access to health. According to the health workers, migrants also report as
relevant causes for the decision to migrate those concerning sociopolitical problems faced
by their countries of origin.

“ . . . They came from Peru because they suffered from meningitis there and did not receive
medical support, they did not have as much access . . . Their migration was mainly for
access to health so that their son would receive better health . . . ” (EP1).

“ . . . .. they are looking for a better quality of life, education, health and housing, they
also come for family unification . . . . Venezuelans attribute it to the political-social issue
. . . . the Bolivian or Peruvian population has never told me something like that, only for
education, health or housing...” (EP5).
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“...In general, migrants, mostly women, heads of households and people like in the case of
Colombia, Peru and Bolivia, relatively young people, 30 years old, right?... Venezuela is
an overwhelmed case, so to speak...” (EP2).

“... Most of the cases of patients who are foreigners are single mothers, there are very few
who are in a couple, because sometimes the husband is there taking care of the children,
she comes, she does not know that she is pregnant...” (EP3).

Based on previous experiences providing primary care to international migrants at
their centers, study participants were able to identify factors that positively and/or neg-
atively influenced the quality of care they provided and the continuity of care. They
highlighted the lack of knowledge, on both sides, about each other’s worldviews and un-
derstandings of health-related processes. Health care workers for example perceived poor
knowledge and training regarding intercultural health and knowing cultural aspects neces-
sary for the adaptation of interventions to the needs of international migrant communities.
Also, according to study participants, migrant populations were unaware of the Chilean
health system, its characteristics and availability of services. This lack of knowledge was
often associated with a lack of understanding of the information, which could sometimes
be explained by their educational level or differences with the health system from the
country of origin (for example, the lack of primary care in their home country). Another
factor that participants identified was language, as the ability to handle other languages
and intercultural adaptations of existing health-related information (pamphlets, posters,
etc.). A fourth factor, sometimes derived from those mentioned above, was that beliefs
and ignorance triggered staff mistreatment towards international migrants. Finally, study
participants described structural and historical weaknesses of the primary centers such as
long waiting lists, financial constraints and staff shortage. All of these were also affecting
the opportunity of access to care among both migrants and locals.

“...health professionals, in general, are not very aware of the issue, we must understand
that there is a significant cultural shock, they have different customs, even different idioms,
which interfere with our communication, that is why there are to be super empathic with
them . . . ” (EP3).

“ . . . A patient who was Bolivian, from the highlands, I assumed she was Aymara, and she
came as with her papers . . . the person who had done her papers did not explain anything to
her, and there is a cultural issue there . . . she did not speak Spanish well” (EP1).

“...there are many who are informed and who know how to access health care, but there
are many who are not informed...” (EP6).

(2) Stereotypes towards migrants, often based on personal beliefs from healthcare teams.
According to study participants, the deficit of resources and the poor understanding

of the problems that have triggered the massive arrival of international migrants to Antofa-
gasta in the past two years of pandemic are crucial to comprehend the reality of these
communities and their health-related needs. In this regard, study participants visualize
a high demand of health care from international migrants in the city in general and in
primary care. Some health workers even connect such “relatively higher” health demand
among migrants as a possible cause for a reduction in the rate of delivery of care for the
local population.

“ . . . Peru or Bolivia tends to be very inward, but clearly the violence is much greater
. . . . to control boys and girls” (EGF2).

“Psychomotor development, I have had a lot of children lately . . . I have had a lot of
children with a lot of delayed psychomotor development, and it is because they do not
come, and they are not interested in the child having these tests or those controls up to
date” (EGF4).

“ . . . .It depends a lot on the nationality of the foreigner, I have had more of the vision of
the Bolivian foreigner, he is a little more negligent with his health” . . . “They wait until
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the end, they come like this when the thing is not to prevent, but rather Now to cure, I
think that in the dental issue it is like this the point to come to remove the tooth” (EGF5).

“ . . . . It is a population that one as a Chilean does not fully understand . . . . That is why if I
could define them, I would say not rare, because it is not the specific word, but special, another
way of understanding health which is what brings us here. I would also perhaps define them
as very demanding; they tend to be poly-consultants and a little impatient” (EGF6).

Regarding stereotypes, the participants recognize the existence of negative ideas
against migrants in the general society, including xenophobia and machismo. Some argu-
ments that could explain the existence of stereotypes, according to study participants, are
related to generalized views of foreigners based on nationality and their use of services.
For example, health workers reported the perception that some types of migrants, based
on country of origin, are less prone to self-care including basic hygiene and negligence
of their offspring. These ideas are deeply embedded in their conceptions related to some
migrant communities such as those coming from Bolivia or Peru. Health workers perceived
that these types of ideas have an effect on the ways health care is delivered to them at the
primary level.

“ . . . on a professional level . . . I remember that recently an official told me mmm . . .
hey, all the migrants come to get pregnant . . . ” “ . . . the other day I heard a colleague
say << . . . super abusive with their children>>, and I have Bolivian patients who are a
seven like mom” (EP1).

“ . . . Venezuelans still have a lot of tools because they have a lot of studies and like they
are very easy, docile in terms of their personality, that’s why it’s like it’s easy for them to
find work . . . the Bolivian and Peruvian population emm . . . obviously their personality
a lot Sometimes it’s like more submissive . . . ” (EP2).

“ . . . To the people of Bolivia, Peru, you have to explain more slowly, you have to ask
them more times . . . “do you understand me? “yes”, “no?”. “ . . . With Xenophobia,
with machismo, especially from employers, because being a woman is already difficult for
this society, imagine being a woman and apart from being a migrant (EP3).

“ . . . They are very grateful, I have never been touched by a migrant person who has not
been satisfied or who has given them the same, they are never, never grateful” (EP4).

“...A Bolivian person costs us a little more because sometimes they don’t understand very
well what one asks, they are also much shyer, they don’t consult as much, and Peruvians
are also a bit like that...” (EP6).

“... It is often the case that professionals believe they have the moral property of judging
the patient for having passed through a border crossing...”. “...Bolivians, because they
have a slightly humbler culture, are not very good at dealing with some things” (EP7).

4. Discussion

The study explores the perception of international migrants who use public primary
care in the city of Antofagasta in the north of Chile by health personnel, and how such
perceptions could affect their interactions with this population. According to the WHO,
international migration is considered a social determinant of health, and the risks experi-
enced during the move and at arrival might deteriorate the health status of international
migrants [37]. Traditionally, healthcare systems all over the world require considering the
context in which the individual is inserted and their personal life trajectory, worldview
and health-related beliefs, thereby investigating protective and risk factors that might
affect health outcomes in a given context [37–42]. Among the risk factors related to the
poor health of international migrants reported are: the relevance of socioeconomic and
material living conditions (overcrowding, basic sanitation), working conditions, lack of
social support, and others [41]. According to Hernando, cited by Aninat and Vergara [41],
some accumulated deficiencies in the migrant communities that affect their health are the
product of factors such as ignorance of their rights or poor governmental aid. In addition,
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they include those associated with their life experiences at their countries of origin that can
lead to poor health over their life course, such as limited vaccination schemes, poor social
protection, disasters and economic crises. Therefore, it is possible to appreciate that the
migration status by itself is not a risk factor, but rather the associated conditions are the
ones that can trigger health problems [27]. International migrants’ particular experiences
and needs could be considered as a relevant aspect of the improvement of healthcare to
protect the health of all.

This study reported that health personnel’s perceptions about providing care to inter-
national migrants might present facilitating factors and barriers. According to our findings,
many of these facilitators and barriers could be interpreted from the lens of ethical clinical
practice and human rights. From the guidelines provided by the WHO, it is essential to
consider the right to health approach in health care for international migrants, where the di-
mension of availability and accessibility are relevant, but it is the acceptability of culturally
sensitive quality care that needs further attention and development. Such dimension of
universal coverage establishes the need to respect differences in culture, language, gender,
migration status and other aspects as an essential articulating axis between therapeutic
relationships in primary care [15].

Barriers to effective healthcare among international migrants have been widely stud-
ied, involving individual aspects such as limited information about the healthcare system
in the receiving country, fear of deportation, language, lack of health insurance and educa-
tional level. Our study and other similar ones in the international literature suggest the
relevance of paying attention to unethical practices in healthcare delivery, such as dehuman-
ized treatment, communication problems, violation of the right to care, discrimination and
health services without cultural adaptation to specific diverse communities [24,26,41–43].
According to Liberona, the relationship between the health personnel and international
migrant users could be intervened by these factors, reproducing scenarios of power asym-
metry between both actors [21]. Health personnel have the power to grant or decline the
possibility of health care to migrants (i.e., a violation of the right to health) and migrants
could be underpowered due to poor understanding of the health system and how to navi-
gate it to find solutions to their unique health needs [21]. From the healthcare system and
the health teams’ perspectives, it is necessary to recognize the current shortcomings for
the development of the necessary skills to be open to actions that allow diverse cultural
practices during care delivery [42]. Current practices use a homogenizing criterion that
ignores the differences between international migrants, not considering their diversity
in nationality, language, ethnicity, migration process, country of origin, migration status,
family context, and the adaptation, integration or marginalization they have faced while
residing in Chile [24].

In all, when thinking of power relations in healthcare settings, the literature suggests
some relevant elements that seem to emerge in the therapeutic relationship between the
healthcare teams and international migrants. Such elements might act as facilitators or
barriers to access, as described by various authors worldwide [37–39]. The dynamics
produced in these therapeutic contexts can be influenced by experiences and knowledge
built throughout life by each of the parts involved, in which the systems of beliefs, traditions,
language and cultural codes act as mediators or blockers in the perceptions of how the
healthcare process is being developed [38]. According to Roter, relations must be based
on the acknowledgment from all actors of the principle of mutual respect and horizontal
communication [39]. A therapeutic relationship that ignores these principles often risks the
emergence of negative outcomes like fear, discrimination and limited continuity of care
among migrants [38].

The findings from this study indicate that staff willingness to provide care to interna-
tional migrants might be mediated by personal knowledge, beliefs or voluntariness in daily
practice. A factor that acts as a barrier to care would be the lack of existence of standardized
practices or that these are not known to all staff in primary care and in the healthcare system
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in general. For Avaria, this creates a barrier to access the health system, which can lead to a
poor recognition of migrants as subjects of right by health providers [42].

The dimension of stereotypes found in our study tended to represent more negative
than positive aspects of the relationship between healthcare workers and migrant patients.
We found that some generalizations associated with nationality were linked by health
workers to the migrants’ ability to follow instructions, self-care practices and others. These
findings are consistent with previous studies on negative beliefs and prejudiced attitudes
related to many migrants’ perception of job loss, opportunities and low quality of health care
due to unsensitive or poorly culturally pertinent care provided to them [42–44]. According
to Pino’s study, each health team member’s vision can be biased when providing care in
the therapeutic relationship and can affect the quality of care [45].

The perception of health personnel regarding the international migrant population can
affect their relationship with the health system more broadly. For instance, undergraduate
students in training can learn through modeling about negative stereotypes and prejudices
against migrants that they could reproduce later in their professional life. In fact, some
studies show that negative attitudes are associated with the year of study: the lower
the course, the better the attitude towards migrants [43]. The international literature
has indicated that such attitudes are embedded in beliefs that connect migrants with
delinquency, the collapse of the health system, excessive alcohol consumption and increased
health spending [46]. It is relevant to know the perception of health personnel about the
international migrant population and how it can positively and negatively influence health
practices. Therefore, it is imperative to promote strategies and actions that involve both
professionals and students in training for acquiring knowledge and skills that delve into
ethical aspects and interculturality in order to reduce negative attitudes and prejudices that
act as barriers to health care for migrants.

This study has a number of limitations. First, the scope is restricted to the city of
Antofagasta in the northern area of Chile. Second, it does not include migrants form all
relevant countries of origin, yet over 70% of them are from countries within the region.
In future research, it would be pertinent to expand the sample to the country’s different
regions, include the different types of health personnel (auxiliary, administrative and
professional) and different levels of care (secondary, tertiary).

5. Conclusions

To achieve progress in health care, training and awareness on ethical principles of
healthcare delivery in contexts of social and cultural diversity and practical intercultural
competencies for healthcare teams is fundamental. For this, it is necessary to recognize
structural and historical shortcomings in most health systems when it comes to ethical,
human-rights-oriented and culturally sensitive care for international migrants. These
structural limitations trigger the failure to respond in a timely and adequate manner to
the needs of international migrant populations. As a result, most health workers tend
to homogenize migrant communities as a single, unified culture. When this occurs, pre-
conceived ideas and attitudes such as stereotypes and prejudices act as a powerful barrier
to effective healthcare. Despite the health team’s lack of financial support or knowledge,
they reported the willingness and commitment to provide more effective and culturally
pertinent care according to local possibilities and realities.
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Abstract: The high rate of sexual and reproductive health (SRH) challenges among adolescents in
Nigeria has been linked with the poor access to and utilisation of health facilities. This study explores
the factors that influence the actual use and willingness to use SRH services among adolescents.
Survey questionnaires were administered to 428 adolescents aged 18 to 19 years in six local govern-
ment areas (LGAs) in Plateau State. The results showed that more than one-third of the participating
adolescents were currently sexually active, slightly more than three-quarters (76.6%) had never visited
health facilities for SRH issues, and more than half (56.0%) were not willing to visit a health facility if
they ever had any SRH issues. The most frequent reason for the non-use of health care facilities for
SRH issues by adolescents was a perceived lack of privacy and confidentiality (66.1%), followed by
the perceived negative attitude of health care providers (68.2%). However, being sexually active was
the only independent covariate of seeking SRH care from health facility (AOR = 005; CI = 0.01–0.49;
p = 0.011), while awareness of HIV was a significant covariate of willingness to seek SRH care in
a health facility in the future (AOR = 3.17, 95% CI = 1.50–6.70; p = 0.002). We concluded that the
utilisation of SRH services and willingness to do so in the future was fairly limited among adolescents
in this study. Therefore, there is a need to address the challenges of privacy and confidentiality and
commencement of the health promotion of SRH for adolescents ahead of sexual initiation to alleviate
the SRH challenges adolescents encounter when sexually active.

Keywords: adolescents; health-seeking behaviour; utilisation; sexual and reproductive health; Nigeria

1. Introduction

The high prevalence of sexually transmitted infections (STIs), HIV and unintended
pregnancies among adolescents, referred to as teenage pregnancy, in sub-Saharan Africa,
Nigeria inclusive, is associated with unprotected sexual activities and continues to be a
great public health concern [1,2]. Condomless sex and a lack of contraceptive use among
sexually active adolescents have been widely reported in many studies in Nigeria [3–5].
Among the adolescents who do report condom use during sex, many report incorrect and
inconsistent use, which equally places them at risk of sexual and reproductive health (SRH)
problems [6,7].

The high rate of unprotected sex among adolescents, especially those involved in
risky sexual behaviour such as sex with multiple partners, has been associated with poor
knowledge of the risk of exposure to SRH problems, such as STIs, HIV, and unintended
pregnancy [8–10] and the lack of access to contraceptives among adolescents, as reported
in many studies [11–13]. Importantly, however, some of the major reasons for low condom
and contraceptive use are the lack of adolescent-centred sexual and reproductive healthcare
services, and the unwillingness of adolescents to seek care in health facilities [10,14].

Healthcare 2022, 10, 301. https://doi.org/10.3390/healthcare10020301 https://www.mdpi.com/journal/healthcare
127



Healthcare 2022, 10, 301

Health care facilities provide an important setting for adolescents to access accurate
SRH preventive information, testing and treatment services. Unfortunately, adolescents’
utilisation of these facilities has remained low due to fear of being stigmatised, negative
attitudes of health care providers and a lack of age-appropriate and adolescent-centred
services [15,16]. For example, Odo et al. [17] report that, for adolescents in Enugu State,
SRH services were perceived as financially inaccessible and not adolescent-friendly. In
many African countries, religion and social structures create certain norms around ASRH,
which in turn create barriers for adolescents using these services [15]. Rather than seek
health care in health facilities, some adolescents in Nigeria have reported seeking SRH care
from unprofessional providers such as medicine vendors, traditional healers, and others
self-medicate by purchasing drugs without prescription against the backdrop of antibiotic
abuse and resistance [18–20].

Promoting the appropriate use of SRH care is viewed as one of the key strategies
in addressing the SRH challenges that adolescents face. However, there are still gaps in
understanding the factors influencing the SRH-seeking behaviour of adolescents and why
adolescents do not seek care in health facilities. This study explores the SRH-seeking
behaviour of adolescents, the factors influencing health-seeking behaviour, and the willing-
ness of adolescents to seek SRH care in health facilities in the future. The findings from
this study can inform interventions that will provide responsive adolescent health services
in Nigeria.

2. Methods

2.1. Study Design and Setting

A cross-sectional survey was conducted among adolescents in six local government
areas (LGAs) in Plateau State, located in the north–central region of Nigeria. These LGAs
have both public and private health facilities that provide SRH services, which adolescents
can access. All participants self-completed a questionnaire adapted from the WHO [21,22]
and other studies, with slight modifications to contextualise the content to the Nigerian
setting after pre-testing of the questionnaire. Information on socio-demographic char-
acteristics, sexual activity, awareness of SRH issues, past health seeking for SRH issues,
willingness to seek SRH care at health facilities in the future, and reasons not to seek SRH
from health facilities were collected.

2.2. Study Participants and Recruitment

Sample size was calculated using the Cochran formula (n0 = Z2pq/e2), where n is
the minimum sample size, Z is the standard normal deviate which corresponds to a 95%
confidence interval (1.96) and p is the proportion of adolescents seeking health care for
SRH in health facilities. Here, we assumed it to be 50%, where q is the complementary
probability (1 − p), and e is the 5% margin of error. The minimum sample size required
was N = 384, but 428 adolescents participated in the study.

The inclusion of participants occurred in three stages. First, six LGAs were selected
from seventeen LGAs by balloting. Next, eighteen wards (three from each of the six LGAs)
were randomly selected. The research team then liaised with representatives of organised
youth groups in each ward to identify households with adolescents aged 18 or 19 years
old, mainly because they could give consent to participate in the study. Trained research
assistants went from house to house to distribute the questionnaire and waited to retrieve
the anonymous self-completed questionnaires from the adolescents, ensuring that the
questionnaires were properly filled out for analysis.

2.3. Measures

Socio-demographic characteristics assessed included gender, age, marital status,
schooling status (in or out of school), and highest level of educational qualification. Whether
participants were sexually active or not was assessed by asking if they were currently hav-
ing sex. Awareness of SRH issues, STIs and HIV were assessed by directly asking if they
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had heard of sexual and reproductive health, sexually transmitted infections and HIV,
respectively (yes/no; don’t know responses were recorded as no).

Health seeking for SRH was assessed by asking participants if they ever visited a
health facility for SRH issues in the past (yes/no). Willingness to seek SRH care at a health
facility was assessed by asking if they would be willing to visit a health facility in the future
if they ever experienced any SRH issues (yes/no).

Reasons for non-utilisation of health facilities for SRH issues were assessed with an
open-ended question. Responses were grouped into three themes: perceived lack of privacy
and confidentiality, perceived cost of services and commodities, and negative attitude of
health care providers.

2.4. Data Analysis

Data were analysed using the IBM Statistical Package for Social Sciences (SPSS),
version 23 (IBM Corp, Armonk, NY, USA). The socio-demographic characteristics, sexual
activities, awareness of STIs and HIV were analysed as frequencies, and the level of
utilisation of health facilities and willingness to use health facilities, including the reasons
for non-utilisation of health facilities, were also analysed as frequencies.

The covariates of use of health facilities and willingness to use the health facilities
for SRH problems were analysed using univariate and multivariate logistic regression.
Here, the predisposing variables were the socio-demographic characteristics (age, gender,
schooling status (either currently in school or out of school), educational status, etc.), sexual
activity and awareness of SRH, STIs and HIV.

2.5. Ethical Approval

The Jos University Teaching Hospital (JUTH) Research Ethics Committee granted
approval for this study. Permission was also obtained from the LGA authorities and
leaders at the ward levels. All participants provided written informed consent before the
commencement of the study.

3. Results

The study participants included both males and females (51.9% and 48.1%, respec-
tively). Slightly more than half (52.3%) were 18 years old (47.7% were 19 years old). Few of
the adolescents (5.8%) were married; 41.1% were out of school and the majority (74.1%)
had a secondary education (See Table 1).

More than one-third (38.0%) of the adolescents were sexually active. About half
(53.0%) were aware of SRH issues, nearly three-quarters (73.0%) were aware of STIs and the
majority (85.0%) were aware of HIV. Slightly more than three-quarters (76.6%) had never
visited a health facility for SRH issues, and more than half (56.0%) were not willing to visit
a health facility if they ever had any SRH issues (See Table 2).

The most frequent reason for adolescents’ non-use of health care facilities for SRH
issues was a perceived lack of privacy and confidentiality (66.1%), followed by a perceived
negative attitude of health care providers (68.2%), and the cost of services and commodities
(39.0%) (See Table 3).

Bivariate logistic regression analysis showed that age, marital status, schooling status,
sexual activity, and awareness of SRH, STIs and HIV were significantly associated with the
odds of seeking care for SRH in a health facility (p < 0.05). Specifically, younger adolescents
had reduced odds of seeking care in health facilities; the odds of health-seeking for SRH
were about 2.3 times higher in the married compared to the unmarried; out of school
adolescents had reduced odds of health seeking for SRH; those not sexually active had
less odds of seeking health care in health facilities; the odds of health seeking for SRH in
health facilities among those aware of SRH, STIs and HIV were 1.6 times, 3.1 times and
4.3 times, respectively, compared to those who were not aware. However, after controlling
for the effects of all independent variables using a multivariate logistic regression, only
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being sexually active was independently associated with having sought SRH care from a
health facility (AOR = 005; CI = 0.01–0.49; p = 0.011) (See Table 4).

Table 1. Socio-demographic characteristics of adolescents.

Socio-Demographic Characteristics Frequency Percentage

Gender

Male 222 51.9

Female 206 48.1

Age in years

18 224 52.3

19 204 47.7

Marital status

Married 25 5.8

Not married 403 94.2

Religion

Christianity 357 83.4

Islam 71 16.6

Schooling status

In school 252 58.9

Out of school 176 41.1

Educational status

None/primary 50 11.7

Secondary
Tertiary

317
61

74.0
14.3

Table 2. Sexual activity, awareness of SRH issues, STI, HIV and health-seeking behaviour.

Variables Frequency Percentage

Currently sexually active

Yes 163 38.1

No 265 61.9

Aware of SRH issues

Yes 227 53

No 201 47

Aware of STI

Yes 312 73

No 116 27

Aware of HIV

Yes 363 85

No 65 15

Use health facility for SRH issues

Yes 100 23.4

No 328 76.6

Willingness to use health facility if there was ever a problem

Yes 188 43.9

No 240 56.1
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Table 3. Reasons for non-utilisation of health facilities by adolescents (multiple responses).

Reasons Frequency (n = 428) Percentage

Lack of privacy and confidentiality 283 66.1

Cost of services and commodities 167 39.0

Attitude of health care providers 292 68.2

Table 4. Covariate of SRH care seeking in health facility (n = 428).

Seeking Care for SRH in
Health Facility

Yes No OR 95% CI p AOR 95% CI p

Gender

Male 49(22.1) 173(77.9) 0.86 0.55–1.35 0.512 0.83 0.50–1.39 0.488

Female 51(24.8) 155(75.2)

Age (yrs)

18 38(17.0) 186(83.0) 0.47 0.30–0.75 0.001 0.86 0.49–1.53 0.614

19 62(30.4) 142(69.6)

Marital status

Married 10(40.0) 15(60.0) 2.32 1.01–5.34 0.048 1.88 0.74–4.77 0.182

Not married 90(22.3) 313(77.7)

Religion

Christianity 89(24.9) 268(75.1) 1.81 0.91–3.60 0.090 1.33 0.61–2.94 0.474

Islam 11(15.5) 60(84.5)

Schooling status

In school 48(19.0) 204(81.0) 0.56 0.36–0.88 0.012 0.92 0.52–1.64 0.781

Out of school 52(29.5) 124(70.5)

Educational status

Non-formal 17(41.5) 24(58.5) 1.18 0.88–158 0.279 1.33 0.95–1.87 0.099

Primary 3(33.3) 6(66.7)

Secondary 57(18.0) 260(82.0)

Tertiary 23(37.7) 38(62.3)

Sexual activity

Yes 68(41.7) 95(58.3) 0.19 0.12–0.31 0.001 0.05 0.01–0.49 0.011 *

No 32(12.1) 233(87.9)

Aware of SRH

Yes 62(27.3) 165(72.7) 1.61 1.02–2.55 0.041 1.04 0.63–1.72 0.887

No 38(18.9) 163(81.1)

Aware of STI

Yes 87(27.9) 225(72.1) 3.06 1.64–5.74 0.001 2.10 0.98–4.48 0.056

No 13(11.2) 103(88.8)

Aware of HIV

Yes 95(26.2) 268(73.8) 4.25 1.66–10.91 0.003 2.36 0.78–7.16 0.130

No 5(7.7) 60(92.3)

* Significant p-value.

Bivariate logistic regression analysis revealed that only awareness of HIV was sig-
nificantly associated with willingness to seek healthcare in a health facility in the future.
Adolescents who were aware of HIV had about three times more odds of future SRH health
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seeking in health facilities compared to those who were not aware of HIV (AOR = 2.76, 95%
CI = 1.51–5.03). After adjusting for the effect of other independent variables, those with a
higher educational status were significantly associated with a willingness to seek care in a
health facility in the future (AOR = 1.34, p-value = 0.049). Additionally, adolescents who
were aware of HIV had three times greater odds of willingness to seek SRH care in health
facilities in the future (AOR = 3.17, 95% CI = 1.50–6.70; p = 0.002) (See Table 5)

Table 5. Covariate of willingness to seek care in health facility (n = 428).

Willingness to Seek SRH Care
in Health Facility

Yes No OR 95% CI p AOR 95% CI p

Gender

Male 96(43.2) 126(56.8) 0.94 0.64–1.38 0.768 0.95 0.64–1.42 0.814

Female 92(44.7) 114(55.3)

Age (yrs)

18 102(45.5) 122(54.5) 1.15 0.78–1.68 0.482 1.17 0.74–1.84 0.506

19 86(42.2) 118(57.8)

Religion

Christianity 162(45.4) 195(54.6) 1.44 0.85–2.43 0.176 1.32 0.75–2.32 0.337

Islam 26(36.6) 45(63.4)

Schooling
status

In school 115(45.6) 137(54.4) 1.184 0.80–1.75 0.394 1.46 0.92–2.32 0.112

Out of school 73(41.5) 103(58.5)

Educational status

Non-formal 22(53.7) 19(46.3) 1.21 0.93–1.57 0.154 1.34 1.00–1.80 0.049 *

Primary 6(66.7) 3(33.3)

Secondary 134(42.3) 183(57.7)

Tertiary 26(42.6) 35(57.4)

Sexual activity

Yes 80(49.1) 83(50.9) 0.71 0.48–1.06 0.452 0.69 0.39–1.24 0.218

No 108(40.8) 157(59.2)

Aware of SRH

Yes 104(45.8) 123(54.2) 1.18 0.80–1.73 0.403 0.88 0.57–1.37 0.581

No 84(41.8) 117(58.2)

Aware of STI

Yes 145(46.5) 167(53.5) 1.47 0.95–2.28 0.082 0.92 0.52–1.63 0.768

No 43(37.1) 73(62.9)

Aware of HIV

Yes 172(47.4) 191(52.6) 2.76 1.51–5.03 0.001 3.17 1.50–6.70 0.002 *

No 16(24.6) 49(75.4)

* Significant p-value.

4. Discussion

Most adolescents, irrespective of their socio-demographic background, engage in
sexual behaviours that could expose them to sexual and reproductive health challenges,
such as STIs/HIV infections and unwanted pregnancies [9]. In Nigeria, access to sexual
and reproductive healthcare or the willingness to seek SRH care in health facilities when
the need arises is a matter of concern as a result of the negative outcome when adolescents
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seek care from unqualified people, resulting in an increased burden of morbidity and
mortality [16–18]. In light of these concerns, the current research aimed to understand if
adolescents accessed SRH care, and what influenced such health-seeking behaviour. To
this end, we administered a survey to adolescents in Plateau State, Nigeria, across gender,
marital status, school status and educational level.

The results showed that more than one-third of the participating adolescents were
currently sexually active, usually without any form of protection such as a condom. This
is comparable with what was documented from a study among adolescents with similar
characteristics, reporting a high sexual activity with the risk of exposure to negative
outcomes such as unintended pregnancy, HIV and STIs [19].

Despite the risk of sexual activity and the relatively high (about three-quarters) level
of awareness of SRH issues, although higher for HIV than for STIs, nearly three-quarters
of participants had never visited a health facility for information or services on SRH, and
more than half were not willing to visit a health facility in the future for any SRH issues.
Similarly, some studies in Nigeria reported good knowledge of SRH among adolescents,
albeit, mostly centred on HIV and less about other STIs [23,24]. However, as we also report
in the current study, despite the substantial knowledge of HIV recorded among adolescents,
this has not affected their health seeking, as many of those who needed SRH services such
as condoms, contraceptives and treatment of STIs did not do so in health facilities but
rather sought care from non-professionals [16,24].

The reasons provided by adolescents in this study for not utilising, or wanting to
utilise, these services in the health facilities were mainly lack of privacy and confidentiality,
the negative attitude of health care providers, the cost of services and commodities that they
are unable to afford, and the non-availability of the services for adolescents. We have seen
from previous studies and reviews of other studies that there is inadequate privacy and
confidentiality provided for adolescents in health care settings [18]. Additionally, the SRH
services provided in most health facilities were adult-centred without any consideration
for adolescents [25,26].

The unwillingness of adolescents to utilise health facilities is of concern, as young
people can benefit from information and help regarding SRH issues when needed. Our
results indicate that only about half of the participating adolescents would seek care
in health facilities when in need, indicating that they would either self-medicate by
treating themselves when they experience SRH issues or would seek unprofessional
care [27]. Sexual and reproductive health care is a specialised type of care requiring
trained providers, which is why it is important that care is sought from trained health
care providers [27,28].

We assessed the relationship between the socio-demographic characteristics of ado-
lescents and their SRH care seeking, and found that younger adolescents, unmarried
adolescents and adolescents who were out of school were less likely to seek SRH care in a
health facility. However, the multivariate analysis showed that being sexually active was
the only significant factor associated with care seeking in health facilities. This may indicate
their risk consciousness and perhaps reflect that adolescents who are at an increased risk of
SRH challenges are more likely to access the services that may benefit them.

Many of the respondents indicated an unwillingness to seek SRH care in the health
facilities but those with a higher level of awareness of HIV indicated more willingness
to seek care in health facilities. Some studies have supported these findings with results
reporting a better utilisation of health facilities for SRH care among adolescents with
knowledge of SRH compared to those with less knowledge [29–31], but whether this will
be actualised is uncertain, considering the earlier reasons given for not seeking care in
health facilities.

Given these challenges, overcoming the high rate of unintended pregnancy, STIs
and HIV among adolescents will require interventions targeted towards addressing these
problems in Plateau State and Nigeria. Therefore, we recommend a study to explore the
perspective of health care providers on the provision of ASRH care services. The findings
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from both client and provider perspectives will strengthen informed decision making
towards the most appropriate intervention to improve the utilisation of health facilities for
SRH in Nigeria.

5. Limitations

Although the study may not be generalised to the whole of Nigeria, it can, however,
be generalised to Plateau State considering the stepwise systematic approach in the sam-
pling and selection of the respondents. These findings may not be different from what is
obtainable in other parts of the country. On the other hand, while this study has tried to
uncover the health-seeking behaviour and future willingness of adolescents to seek care
in health facilities, the possibility of social-desirability bias in reporting health seeking in
health facilities can not be ruled out, for the fear of being judged for seeking SRH care in
the wrong places. This was, however, mediated by allowing respondents to privately fill
out a self-administered questionnaire without interference.

6. Conclusions

In conclusion, this study shows a fairly limited utilisation and willingness of adoles-
cents to seek SRH care in health facilities, mostly for the lack of privacy and confidentiality
and the negative attitude of health care providers, suggesting an opportunity to promote
SRH care and address the challenge of privacy and confidentiality for adolescents in health
facilities. Being sexually active was a significant covariate of seeking care in health facilities,
while education and awareness of HIV were significantly associated with a willingness
to seek SRH care in health facilities in the future. Therefore, there is a need for healthcare
workers to consider the possibility of SRH health promotion activities for adolescents in
schools and communities, ahead of becoming sexually active, in order to mitigate the
negative health-seeking from unprofessional practitioners when in need.
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Abstract: Women’s susceptibility to HIV/AIDS infection is related to socio-economic and demo-
graphic factors. This study sought to analyze socio-economic and demographic factors related
to knowledge and attitude of HIV/AIDS among women aged 15–49 years old in Indonesia. We
conducted a secondary data analysis using the 2017 Indonesian Demographic and Health Survey
(IDHS). Among 49,627 women, our study analyzed 25,895 women aged 15–49 years familiar with HIV
terminology. Multiple logistic regression was utilized to analyze associations between socio-economic
and demographic factors with knowledge and attitudes toward HIV/AIDS. Women’s age, education
level, wealth quintile, residential area and region, access to information, owning cell phones and
autonomy were significantly associated with positive knowledge and attitudes toward HIV/AIDS.
These findings revealed that several demographical and social factors contribute to knowledge and
attitudes toward HIV/AIDS among women aged 15–49 years in Indonesia.

Keywords: AIDS; attitude; demographic factors; demographic health; HIV; knowledge; socio-
economic; survey; women

1. Introduction

Human Immunodeficiency Virus/Acquired Immune Deficiency Syndrome (HIV/AIDS)
is still a significant global burden [1,2]. Even though substantial efforts have been made to
reduce the HIV/AIDS infection rate and its prevalence, in 2019, more than 35 million people
were living with HIV/AIDS (PLWHA); the majority reside in Sub-Saharan Africa [1,3,4].
The Southeast Asia region ranks second globally, with many PLWHA. Data from the United
Nations (UN) revealed that approximately 19 million people do not know their HIV/AIDS
status [5]. The World Health Organization (WHO) stated that 78% of new infections are in
the Pacific region. A total of 5.1 million people in the Asia and Pacific Region are infected
with HIV, including approximately 1.80 million adult women and 1.60 million adult men.
As many as 3.8 million are infected with HIV/AIDS in Southeast Asia [6]. In low and
middle-income countries, the prevalence of HIV/AIDS among women is three times higher
than for men [7].

In Indonesia, in 2019, the number of HIV/AIDS cases reported was 50,282 [8]. In
Indonesia, women are estimated to be four times more likely to be infected than men.
Women are considered a vulnerable group infected with HIV/AIDS due to reproductive
and genital anatomical structures facilitating the transmission of HIV through sexual inter-
course [9]. Women’s vulnerability is formed by several factors, including socio-cultural,
economic and biological factors. The interconnection between gender inequality, migration,
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barriers to accessing health services and low levels of education increase women’s vulnera-
bility to contracting HIV/AIDS. In addition, many women contract HIV/AIDS from their
husbands/partners who have unsafe sexual behavior and use drugs [5].

Lack of knowledge may lead to negative attitudes towards PLWHA. It could contribute
to insufficient practice for prevention, treatment, and the risk of transmission among the
community. Knowledge about HIV/AIDS and its transmission can be mainly achieved by
increasing acceptance towards PLWHA and making people more caring [10,11]. Several
studies have demonstrated that people tend to have negative attitudes and report not
buying vegetables from PLWHA-status sellers [12–14]. These PLWHA have physical,
economic, social and psychological consequences as HIV-infected patients are reportedly
rejected by healthcare services [14], experience poor quality treatment, are refused when
applying for jobs due to HIV/AIDS status, and experience forced early resignation from
their employment [12,13].

Knowledge and attitudes may affect behaviour toward HIV/AIDS [15]. Sufficient
knowledge and positive attitudes concerning HIV/AIDS provide empirical evidence for
policymakers and stakeholders with which to design and implement appropriate pre-
vention mechanisms [16,17]. Previous studies in East Africa and Vietnam revealed that
lack of knowledge among women can be attributed to the negative attitudes towards
PLWHA [15,18]. Some previous studies concluded that good knowledge and a positive
attitude are important indicators in the prevention of HIV transmission [19–21]. One study
among women of childbearing age in South Sudan showed that women living in urban
areas had better knowledge compared to women living in rural areas [22]. Several studies
have been conducted concerning HIV/AIDS prevention [23,24], while scarce literature
addresses socio-economic and demographic factors associated with knowledge and atti-
tudes toward HIV/AIDS in Indonesia. Knowledge and attitudes concerning HIV/AIDS
among Indonesian women remain critical concerns as some studies revealed insufficient
knowledge and negative attitudes [25–27]. Further, recent studies regarding the knowledge
and attitudes of HIV/AIDS in Indonesia reemphasized that behavioral issues remain a
challenge [9,28].

This study can aid in establishing knowledge, provide a basis for further research
in HIV/AIDS and assist the government in strengthening and modifying the program
to approach the HIV/AIDS issue. Possessing good knowledge and a positive attitude
in relation to HIV/AIDS is very important for avoiding HIV transmission and to end
the discrimination among PLWHA. There is increasing concern that some women of
reproductive age lack accurate and complete information on how to prevent HIV/AIDS
transmission. In line with these concerns, the objective of our study was to assess socio-
economic and demographic factors related to knowledge and attitudes toward HIV/AIDS
among women aged 15–49 years in Indonesia.

2. Methods

2.1. Design and Data Source

We conducted a secondary data analysis utilizing the most recent data from the 2017
Indonesia Demographic Health and Survey (IDHS). This study was part of an international
DHS program that ensured ethical standards, including confidentiality, anonymity, and
informed consent. IDHS ethical clearance was obtained from the Inner City Fund (ICF)
International (ethical approval number 45 CFR 46). For this study, permission to use the
data was obtained from ICF International. Additionally, ethical approval was obtained
before the survey was conducted, and all participants provided written informed consent.
All participation in this study was voluntary and subjects were able to withdraw their
participation at anytime from the study.

This study used women’s questionnaire topics which included questions that assessed
women’s knowledge of HIV and other sexually transmitted infections, the sources of
their knowledge about HIV, knowledge about ways to avoid contracting HIV, HIV testing,
stigma and discrimination, and high-risk sexual behaviour [29]. A series of questions
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on questionnaires about HIV/AIDS was required to be answered by women related to
the (DHS) standard. The Model Questionnaires of the DHS Program emphasize basic
indicators and several modules [30]. The data quality issue is a serious concern and
sustained attention from DHS implementers to improve the validity and reliability of
questionnaire is evident [31]. Continual improvement of the methodology including the
questions for each questionnaire is performed collaboratively among various stakeholders.
The questionnaire is open and available to the public at the DHS website, which can be
accessed using the following link: https://dhsprogram.com/pubs/pdf/DHSQ8/DHS8
_Womans_QRE_EN_8Apr2022_DHSQ8.pdf (accessed on 9 April 2022).

There were sections on knowledge and attitudes toward HIV/AIDS in the question-
naires. Questions on knowledge of HIV/AIDS included reducing risk, and concerned
aspects such as always using a condom during sexual intercourse, only having one partner,
getting HIV through mosquito bites or by sharing food with PLWHA, that people who
appear healthy can have HIV, can contract HIV through supernatural powers, getting HIV
through unsterilized needles, and that HIV can be transmitted during pregnancy, childbirth
and breastfeeding. Questions on attitudes toward HIV/AIDS included wanting to keep
HIV infection in the family a secret, willingness to care for families with AIDS, whether
children with HIV are allowed to go to school with children who are not HIV positive and
whether they would buy vegetables from a seller who has HIV.

The cross-sectional study represented 1970 census blocks of urban and rural areas
covering 49,250 households across 34 provinces in Indonesia. This survey was conducted
in several steps, including a pretest (July–August 2016), training of field staff (July 2017),
and fieldwork (24 July–30 September 2017). A two-stage stratified cluster sampling method
was employed to recruit the respondents in this study. First, several census blocks were
selected by performing systematic sampling of the proportional size. Second, 25 ordinary
households were chosen from the list via systematic sampling. With these data, the inclu-
sion criteria for our study were as follows: aged 15–49 years, those who were interviewed
during the survey and participants who completed all of the questions including those on
HIV/AIDS issues. We excluded women who did not answered and complete all of the
questions of the survey. Women’s weight was obtained and individual recording of data
during the analysis was applied. Among 49,627 women, our study analyzed 25,895 women
aged 15–49 years based on the inclusion criteria. This study was a representative of national
study involving women over all provinces in Indonesia.

2.2. Variables

The dependent variables were knowledge and attitudes toward HIV/AIDS. In this
study, knowledge on HIV/AIDS was categorized into the following two groups: poor
and good, while attitudes on HIV/AIDS were categorized into positive and negative.
Knowledge was categorized as poor if respondents only answered less than five correctly,
and categorized as good if respondents answered ≥ 5 correctly. Attitudes were divided into
positive if respondents answered ≥3 questions correctly and negative if they only answered
1–2 questions correctly. In this study, the independent variables related to socioeconomic
and demographic factors, including age, education level, occupation, head of household,
wealth quintile, area of residence, region of residence, access to information, mobile phone,
autonomy, and women’s attitudes against wife-beating. The women’s age was divided
into seven categories (15–19, 20–24, 25–29, 30–34, 35–39, 40–44, 45–49 years old). Women’
education levels were grouped into no school, primary, secondary, and higher education.
Women’ employment status was divided into two categories of not working and working.
The head of the household was divided into two categories of women and men. Wealth
quintile was grouped into the following five categories: poorest, poorer, middle, richer,
and richest, and was scored based on wealth criteria on the DHS report [32]. Place of
residence was separated into rural and urban areas, while the provinces of Indonesia were
defined as East, Middle and West. Access to information was categorized into never, less
than once, and more than once per week. Mobile phones were divided into yes and no,
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while women’s autonomy was grouped into high and low. Women’s attitudes against wife-
beating was divided into two categories of agree and disagree. All categories’ variables
were determined based on the DHS report that adjusted to the minimum sample to meet
the statistical interpretation [33].

2.3. Statistical Analysis

Descriptive statistics were used to describe the characteristics of the respondents. We
used the chi-square test to assess associations between socio-economic and demographic
factors and knowledge and attitudes toward HIV/AIDS. A multiple logistic regression
analysis was performed, which presented an Odds Ratio (OR) and a 95% Confidence Inter-
val (CI) to measure the variables’ associations. The statistical significance was identified if a
p-value was under 0.05, which was considered for results to enter the multivariate analysis.
All statistical analyses were carried out using Stata 16.

3. Results

3.1. Characteristics of the Respondents

Table 1 presents the distribution of knowledge and attitudes toward HIV/AIDS
according to sociodemographic and demographic factors among women aged 15–49 years
old in Indonesia. A total of 25,895 women who had complete HIV/AIDS data were included
in the analysis, and 88.74% of women had a high level of knowledge, while 60.28% had
negative attitudes toward PLWHA. Nearly one quarter (20.64%) were 35–39 years old. More
than half (59.15%) of the respondents had received secondary education and were working
(61.27%). Close to all of the respondents’ husbands were heads of the household (93.08%),
while one quarter (25.15%) belonged to the wealthiest families. More than half (54.41%)
resided in urban areas, while more than three quarters (84.51%) of the respondents lived
in the West of Indonesia. More than half reported never accessing the Internet (55.76%),
newspaper (58.93%), and radio (58.64%). More than three-quarters of the respondents’
accessed information more than once per week from television (88.10%), had a mobile
phone (81.89%), had high autonomy (85.97%), and disagreed with wife-beating (82.49%).
Further information about the respondents’ characteristics is presented in Table 1.

Table 1. Characteristics of women aged 15–49 years in Indonesia.

Characteristics N %

Age (Years)
15–19 443 1.71
20–24 2561 9.89
25–29 4372 16.88
30–34 5106 19.72
35–39 5345 20.64
40–44 4425 17.09
45–49 3643 14.07

Education level
No school 112 0.43
Primary 6398 24.71

Secondary 15,316 59.15
Higher 4069 15.71

Occupation
Not working 10,029 38.73

Working 15,866 61.27

Head of household
Men 24,104 93.08

Women 1791 6.92
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Table 1. Cont.

Characteristics N %

Wealth index
Poorest 2982 11.52
Poorer 4685 18.09
Middle 5507 21.27
Richer 6209 23.98
Richest 6512 25.15

Resident
Rural 11,806 45.59
Urban 14,089 54.41

Province
West of Indonesia 21,884 84.51

Middle of Indonesia 3485 13.46
East of Indonesia 526 2.03

Access to Internet
Never 14,439 55.76

<1 per week 648 2.50
≥1 per week 10,808 41.74

Access to television
Never 515 1.99

<1 per week 2567 9.91
≥1 per week 22,813 88.10

Exposure to newspaper
Never 15,259 58.93

<1 per week 7991 30.86
≥1 per week 2645 10.21

Access to radio
Never 15,184 58.64

<1 per week 7035 27.17
≥1 per week 3676 14.20

Mobile phone
No 4690 18.11
Yes 21,205

Autonomy
Low 3632 14.03
High 22,263 85.97

Women’s attitudes towards wife-beating
Agree 4535 17.51

Disagree 21,360 82.49

Knowledge toward HIV/AIDS
Poor 2915 11.26
Good 22,980 88.74

Attitudes toward PLWHA
Negative 15,610 60.28
Positive 10,285 39.72

HIV/AIDS: Human Immunodeficiency Virus/Acquired Immune Deficiency Syndrome. PLWHA: People Living
with HIV/AIDS.

3.2. Bivariate Analysis

In the bivariate analysis, an age of 15–19 years, lack of formal education, belonging to
the poorest index, living in rural and West Indonesia, having no access to media, having
no mobile phone, low autonomy and agreeing with wife-beating were associated with
knowledge toward HIV/AIDS (Table 2). Similarly, an age of 15–19 years, having no formal
education, belonging to the poorest index, living in rural and the West of Indonesia, having
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no access to the Internet, newspaper, radio, having no mobile phone, and agreeing with
wife-beating were associated with attitudes toward HIV/AIDS (Table 3). No significant
association was detected between an age of 20–49 years, occupation, and head of household.

Table 2. Socioeconomic and demographic information and knowledge toward HIV/AIDS among
women aged 15–49 years old in Indonesia.

Characteristics

Knowledge

Poor Good
χ2

n (2915) % n (22,980) %

Age (years)
15–19 82 18.55 360 81.45 39.01 ***
20–24 308 12.03 2253 87.97
25–29 489 11.19 3883 88.81
30–34 540 10.57 4566 89.43
35–39 542 10.14 4803 89.86
40–44 490 11.08 3935 88.92
45–49 464 12.72 3180 87.28

Education level
No school 37 33.05 75 66.95 891.11 ***
Primary 1318 20.60 5080 79.40

Secondary 1453 9.49 13,863 90.51
Higher 107 2.63 3962 97.37

Occupation
Not working 1185 11.81 8844 88.19 4.70

Working 1730 10.90 14,136 89.10

Head of household
Men 2726 11.31 21,378 88.69 0.87

Women 189 10.56 1602 89.44

Wealth index
Poorest 596 19.98 2386 80.02 679.12 ***
Poorer 779 16.63 3906 83.37
Middle 715 12.99 4792 87.01
Richer 546 8.79 5663 91.21
Richest 279 4.28 6233 95.72

Resident
Rural 1824 15.45 9983 84.55 353.28 ***
Urban 1091 7.74 12,997 92.26

Province
West of Indonesia 2382 10.89 19,502 89.11 18.00 ***

Middle of Indonesia 464 13.30 3022 86.70
East of Indonesia 69 13.13 456 86.87

Access to internet
Never 2283 15.81 12,156 84.19 651.30 ***

<1 per week 76 11.66 573 88.34
≥1 per week 556 5.15 10,251 94.85

Access to television
Never 83 16.08 432 83.92 15.81 **

<1 per week 320 12.46 2247 87.54
≥1 per week 2512 11.01 20,301 88.99

142



Healthcare 2022, 10, 1545

Table 2. Cont.

Characteristics

Knowledge

Poor Good
χ2

n (2915) % n (22,980) %

Exposure to newspaper
Never 2075 13.6 13,184 86.40 236.43 ***

<1 per week 732 9.16 7259 90.84
≥1 per week 108 4.08 2537 95.92

Access to radio
Never 1937 12.76 13,247 87.24 83.40 ***

<1 per week 684 9.72 6351 90.28
≥1 per week 294 7.99 3382 92.01

Mobile phone
No 918 19.58 3771 80.42 367.78 ***
Yes 1997 9.42 19,209 90.58

Autonomy
Low 508 13.97 3124 86.03 28.90 ***
High 2407 10.81 19,856 89.19

Women’s attitudes
towards wife-beating

Agree 631 13.90 3905 86.10 35.71 ***
Disagree 2284 10.69 19,075 89.31

** χ2 < 0.01. *** χ2 < 0.001.

Table 3. Socioeconomic and demographic information and attitudes toward HIV/AIDS among
women aged 15–49 years old in Indonesia.

Characteristics

Attitudes

Negative Positive χ2

n (15,610) % n (10,285) %

Age (years)
15–19 274 62.00 168 38.00 59.36 ***
20–24 1614 63.01 948 36.99
25–29 2585 59.13 1787 40.87
30–34 2937 57.53 2168 42.47
35–39 3132 58.59 2213 41.41
40–44 2713 61.32 1712 38.68
45–49 2355 64.62 1289 35.38

Education level
No school 87 77.48 25 22.52 294.53 ***
Primary 4326 67.62 2071 32.38

Secondary 9136 59.65 6180 40.35
Higher 2061 50.64 2009 49.36

Occupation
Not working 6112 60.95 3916 39.05 2.81

Working 9498 59.86 6369 40.14

Head of household
Men 14,514 60.21 9590 39.79 0.62

Women 1096 61.19 695 38.81
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Table 3. Cont.

Characteristics

Attitudes

Negative Positive χ2

n (15,610) % n (10,285) %

Wealth index
Poorest 2110 70.76 872 29.24 256.14 ***
Poorer 2993 63.87 1693 36.13
Middle 3371 61.22 2135 38.78
Richer 3605 58.06 2604 41.94
Richest 3531 54.22 2981 45.78

Resident
Rural 7579 64.19 4228 35.81 128.11 ***
Urban 8031 57.01 6057 42.99

Province
West of Indonesia 12,846 58.70 9039 41.30 140.80 ***

Middle of Indonesia 2423 69.53 1062 30.47
East of Indonesia 341 64.92 184 35.08

Access to internet
Never 9413 65.19 5026 34.81 317.08 ***

<1 per week 396 61.13 252 38.87
≥1 per week 5801 53.67 5007 46.33

Access to television
Never 311 60.32 204 39.68 0.07

<1 per week 1541 60.04 1026 39.96
≥1 per week 13,758 60.31 9054 39.69

Exposure to newspaper
Never 9482 62.14 5777 37.86 84.35 ***

<1 per week 4738 59.29 3253 40.71
≥1 per week 1390 52.56 1255 47.44

Access to radio
Never 9286 61.16 5898 38.84 28.74 ***

<1 per week 4259 60.55 2776 39.45
≥1 per week 2065 56.17 1611 43.83

Mobile phone
No 3214 68.55 1475 31.45 151.14 ***
Yes 12,396 58.46 8810 41.54

Autonomy
Low 2207 60.76 1425 39.24 0.37
High 13,403 60.21 8860 39.79

Women’s attitudes
towards wife-beating

Agree 2909 64.15 1626 35.85 31.73 ***
Disagree 12,701 59.46 8659 40.54

*** χ2 < 0.001.

3.3. Multiple Logistic Regression Analysis

The final multiple logistic regression models in Table 4 were adjusted for association
across variables. People aged 45–49 years old were 181% more likely to have good knowl-
edge of HIV/AIDS compared to women aged 15–19 [1.81(1.26–2.60)]. Women with higher
education levels were 6 times more likely to have good knowledge compared to women
who received no education at all [6.32(3.59–11.11)]. Women in the richest wealth index
were 167% more likely to have good knowledge of HIV/AIDS compared to women with
the poorest wealth index [1.67(1.32–2.10)]. Women who lived in urban areas and East of
Indonesia Province were 137% [1.37(1.22–1.54)] and 128% [1.28(1.00–1.68)] more likely to
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have good knowledge compared to those in rural areas and the middle Indonesia Provinces,
respectively. Women who accessed information from the internet ≥1 per week were 174%
more likely to have good knowledge compared to women who never access the internet
[1.74(1.50–2.03)]. Women who were exposed to a newspaper ≥1 per week were as much
as 132% more likely to have good knowledge than those never exposed to newspaper
[1.32(1.04–1.67)]. This study found that women who access the information through radio
≥1 per week have a 131% [1.31(1.11–1.56)] propensity to acquire good knowledge com-
pared to women who never access radio. Women who access information through a mobile
phone were 126% [(1.26 (1.12–1.44)] more likely to have good knowledge compared to those
who do not access from a mobile phone. Women with high autonomy were 123% more
likely to have good knowledge compared to those with low autonomy [1.23(1.05–1.44)].

Table 4. Multiple logistic regression analysis of socioeconomic and demographic and knowledge-
attitudes toward HIV/AIDS among women aged 15–49 years old in Indonesia.

Variable

Good Knowledge Positive Attitudes

OR
95% CI

OR
95% CI

Lower Upper Lower Upper

Age (years)
15–19 1.00 1.00
20–24 1.40 0.97 2.01 0.87 0.65 1.16
25–29 1.47 * 1.04 2.09 1.00 0.75 1.33
30–34 1.77 ** 1.25 2.51 1.11 0.84 1.46
35–39 2.12 *** 1.49 3.00 1.10 0.83 1.46
40–44 2.04 *** 1.44 2.90 1.02 0.77 1.36
45–49 1.81 ** 1.26 2.60 0.90 0.68 1.20

Education level
No school 1.00 1.00
Primary 1.54 0.92 2.57 1.35 0.75 2.41

Secondary 2.86 *** 1.71 4.78 1.64 0.922 2.93
Higher 6.32 *** 3.59 11.11 2.05 * 1.14 3.68

Wealth index
Poorest 1.00 1.00
Poorer 0.98 0.83 1.16 1.21 ** 1.06 1.38
Middle 1.08 0.91 1.28 1.23 ** 1.08 1.40
Richer 1.29 ** 1.07 1.56 1.26 ** 1.10 1.44
Richest 1.67 *** 1.32 2.10 1.22 ** 1.05 1.41

Resident
Rural 1.00 1.00
Urban 1.37 *** 1.22 1.54 1.11 * 1.03 1.21

Province
West of Indonesia 1.27 *** 1.12 1.45 1.59 *** 1.46 1.73

Middle of Indonesia 1.00 1.00
East of Indonesia 1.28 * 1.00 1.68 1.32 ** 1.12 1.57

Access to Internet
Never 1.00 1.00

<1 per week 1.17 0.87 1.57 1.13 0.92 1.38
≥1 per week 1.74 *** 1.50 2.03 1.26 ** 1.15 1.37

Access to television
Never 1.00 1.00

<1 per week 0.85 0.59 1.22 0.79 0.61 1.03
≥1 per week 0.98 0.70 1.37 0.78 0.62 1.00
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Table 4. Cont.

Variable

Good Knowledge Positive Attitudes

OR
95% CI

OR
95% CI

Lower Upper Lower Upper

Exposure to newspaper
Never 1.00 1.00

<1 per week 1.07 0.95 1.20 1.02 0.94 1.11
≥1 per week 1.32 * 1.04 1.67 1.07 0.95 1.20

Access to radio
Never 1.00 1.00

<1 per week 1.10 0.97 1.24 0.96 0.89 1.05
≥1 per week 1.31 ** 1.11 1.56 1.13 * 1.03 1.24

Mobile phone
No 1.00 1.00
Yes 1.26 *** 1.12 1.44 1.17 ** 1.06 1.29

Autonomy
Low 1.00 1.00
High 1.23 ** 1.05 1.44 0.99 0.89 1.09

Women’s attitudes towards
wife-beating

Agree 1.00 1.00
Disagree 1.08 0.95 1.22 1.10 * 1.00 1.19

* p-value < 0.05. ** p-value < 0.01. *** p-value < 0.001.

There was no association observed in terms of access to television, newspaper and
autonomy with positive attitudes toward HIV/AIDS.

4. Discussion

In this study, we found socio-economic and demographic factors were associated
with knowledge and attitudes of HIV/AIDS among women aged 15–49 years. Among the
representative sample in this study, more than three quarters (88.74%) had a high level
of knowledge, while more than half (60.28%) of women had negative attitudes toward
PLWHA, revealing the tendencies of women in understanding information on HIV/AIDS.
Even though the study population was significantly knowledgeable about HIV/AIDS,
negative attitudes towards PLWHA showed that accepting PLWHA still requires reasonable
efforts and resources. Our study highlights the need for public and/or specific group
awareness about HIV/AIDS, as suggested in previous studies [34–36]. Negative attitudes
toward PLWHA may lead to persistent discrimination and their persistent rejection by
community members [37–39]. Our study indicated that a high level of knowledge about
HIV/AIDS does not translate to more positive attitudes and revealed the critical social
barrier for PLWHA in Indonesia.

Our findings revealed that women’s age played a vital role in possessing a high level
of knowledge, while age was not associated with attitudes toward HIV/AIDS. Consistent
with previous studies [20,40,41], age was associated with the person’s opportunity to
gather additional and appropriate information considered necessary for daily life. Mature
age can be attributed to greater exposure to sexual health education, such as training
related to sexual health and HIV/AIDS. One explanation why age was not associated with
attitudes might be because age is related to someone’s experience during their lifetime,
while attitude represents a complex processes within human perception that can change
constantly depending on specific situations [42].

Our study confirmed the findings of previous studies indicating that higher educa-
tion was associated with knowledge and attitudes toward HIV/AIDS among women of
reproductive age [20,43,44]. This may be due to educational attainment acts which have
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made information more easily accessible and better promoted the reception of such knowl-
edge [18]. Further, appropriate resources might foster better knowledge and attitudes
toward PLWHA, which can assist in the problem of HIV/AIDS infection, treatment, and
transmission [18,45,46].

Further, our study found that socio-economic and demographic factors, including
residing in urban areas, living in the West of Indonesia, having access to mass media,
and having mobile phones were associated with knowledge and attitudes on HIV/AIDS.
These results are similar to previous studies conducted in other countries such as India,
Bangladesh, and Pakistan [34,47,48]. Our findings indicate an urgent need to target women
from urban areas and who are exposed to mass media through appropriate campaigns [49].
Related to the current context of infectious diseases, the easy availability and accessibil-
ity of health information online can improve patient knowledge and practice related to
HIV/AIDS [50,51]. A similar study also found that most people have a good level of
knowledge and understand of preventative actions related to infectious disease such as
COVID-19 [52]. In the Indonesian setting, robust policies and strategic programs have
utilized the ABCDE (Abstinence, Be faithful, Condom, Do not use drugs, Education) cam-
paigns to reduce the risk of contracting HIV in the East of Indonesia. A series of efforts
has been made through promotional activities, counselling, and voluntary testing and
treatment; however, HIV/AIDS cases remain high in East of Indonesia, especially in the
Papua region [8]. Practical policies supplemented with local insights may need to be tested
at the provincial level to understand how to achieve a better outcome.

Moreover, our study revealed that those women who were well-educated and with a
more affluent wealth index were more likely to show good knowledge and positive attitudes
towards HIV/AIDS. This finding aligns with another study conducted in South Sudan
where wealth quintiles had a significant relationship with comprehensive knowledge and
positive attitudes towards people with HIV/AIDS [22]. The ability of women to actively
empower themselves with knowledge on HIV/AIDS relates to the personal awareness
and comprehensive understanding of women about HIV/AIDS. These findings are also
consistent with other studies conducted in Ethiopia and Pakistan [47,52] which suggested
that women’s autonomy is vital to address the effect of HIV/AIDS on women’s health.
Further, our findings showed that women who disagreed with wife-beating were more
likely to have positive attitudes towards HIV/AIDS [47,52,53].

This study has certain strengths that should be highlighted. Our paper is the first
survey report on socio-economic and demographic factors associated with knowledge
and attitudes of HIV/AIDS among women aged 15–49 years old in Indonesia using well-
recommended global tools. All data utilized in the analysis were weighted to reflect the
statistical interpretation with rigorous methodology and techniques. A significant limitation
of our study related to the completeness of data available from the DHS website [33], which
intended to capture demographic and health indicators in Indonesia. The limitation of this
study was found to be the study design which was cross-sectional; therefore, we cannot
infer the causality here. Due to the use of secondary data, we also had no control over the
confounding factors and indicators. Despite these limitations, the findings are important
for the formulation of more effective policies concerning knowledge and attitudes toward
HIV/AIDS.

5. Conclusions

This study analyzed socio-economic and demographic factors associated with knowl-
edge and attitudes toward HIV/AIDS among women aged 15–49 years old in Indonesia.
In order to combat HIV/AIDS in Indonesia, issues of knowledge and attitudes toward
HIV/AIDS still must be addressed. In general, women with a higher level of education,
higher wealth status, living in an urban area, residing in West Indonesia and having access
to the Internet, radio, and mobile phones had significantly better levels of knowledge and
positive attitudes towards HIV/AIDS. Our findings indicate that HIV/AIDS knowledge
and attitudes related to personal background, place, and mode of media contributed to a

147



Healthcare 2022, 10, 1545

high level of knowledge and positive attitudes towards HIV/AIDS. Appropriate health
education programs are recommended as the key to increasing the level of comprehensive
knowledge and attitudes related to HIV/AIDS among women. A health education cam-
paign should be launched based on sociodemographic considerations by working with the
local governments and relevant stakeholders.
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Abstract: The majority of pregnant women in Taiwan are not considered physically active. During
pregnancy, many women decrease their physical activity levels when compared to pre-pregnancy.
The purpose of this study was to examine the association between decreased physical activity from
pre-pregnancy to pregnancy and excessive gestational weight gain (GWG). This study applied
a prospective panel design. Recruitment was conducted at six medical facilities in Taiwan and
lasted from August 2016 to April 2017. Physical activity levels were determined both before and
during pregnancy using the International Physical Activity Questionnaire—Short Form, with data
subsequently being transformed into METs-min/week. Excessive GWG was determined based on
the body mass index (BMI) specific GWG range. We recruited 747 pregnant women in their second
trimester and followed them through to one-month postpartum. About 40% of participants (41.2%)
exhibited excessive GWG. Physical activity decreased from an average of 2261 (SD = 3999) to 1252
(SD = 2258) METs-min/week from pre-pregnancy to pregnancy (p < 0.0001). Controlling for age
and pre-pregnancy BMI, a logistic regression model revealed that a decline in physical activity of
> 4000 METs-min/week from pre-pregnancy to pregnancy was associated with an increased risk
for excessive GWG (OR = 2.83, 95% CI: 1.27–4.43). A substantial decrease in physical activity from
pre-pregnancy to pregnancy was a risk factor for excessive GWG. Although most women decreased
their physical activity during pregnancy, only those pregnant women who were physically active pre-
pregnancy could show the kind of large decrease that resulted in excessive GWG. Health professionals
should continue to develop strategies for counteracting the problematic trend of decreasing PA during
pregnancy among low-risk pregnant women.

Keywords: pregnancy; physical activity; gestational weight gain; obesity; maternal

1. Introduction

Estimates have shown that there were approximately 38.9 million overweight preg-
nant women throughout the world in 2014, with 14.6 million falling into the category of
obesity [1]. Although there is a lack of recent data on the global burden of overweightness
and obesity among pregnant women, estimates suggest that 20% of women will be obese
by 2025 [2]. In this context, maternal obesity has become an increasing area of concern [2].
Looking specifically at Taiwan, a national breastfeeding survey (2012–2016) showed that
the proportions of women with overweightness and obesity pre-pregnancy were 10.6%
and 5.9%, respectively [3]. This is a notable issue, as women who are overweight or obese
at conception are known to have increased risk of excessive gestational weight gain (GWG)
and poor pregnancy outcomes [4].

Evidence also suggests there is an association between excessive GWG and future
overweightness/obesity in the offspring [5,6]. Further, mothers with excessive GWG are at
higher risk for preterm birth, cesarean delivery [7], and postpartum weight retention [8]. In
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response to the obesity epidemic in the Unites States, the American Institute of Medicine
(IOM) defined optimal ranges of total GWG for each category of the pre-pregnancy body-
mass index (BMI), as follows: 12.5–18 kg for underweight, 11.5–16 kg for normal weight,
7–11.5 kg for overweight, and 5–9 kg for obese women [9]. Weight gains below and beyond
the recommended amounts are termed inadequate and excessive GWG, respectively. About
20% and 48% of women in the United States experience inadequate and excessive GWG,
respectively [10]. The IOM criteria for GWG based on local cut-off for BMI (18.5, 24, and
27 kg/m2 for underweight, normal, overweight, and obese, respectively) are adopted
by the Taiwan Health Promotion Administration [11]. A national survey of postpartum
women in Taiwan reported that the proportion of women with inadequate and excessive
GWG was 41.5% and 22.4%, respectively [12]. Most women actually gain amounts of
weight that fall outside the recommendations.

A growing number of studies have examined the efficacy of physical activity (PA)
interventions during pregnancy. In this regard, a Cochrane review found no evidence to
recommend or discourage exercise during pregnancy in view of its effect on maternal and
infant health outcomes [13]. Nonetheless, exercise is often advocated during pregnancy
due to its overall health benefits, particularly in preventing chronic diseases and unhealthy
weight gain. Furthermore, women with low-risk pregnancies should be able to engage in
high-intensity exercise programs that include jogging and aerobic activities, which also
help with weight management [14–17]. In short, research has demonstrated that exercise
during pregnancy does not harm the fetus, but can provide benefits for both the mother
and baby [14,16]. On the other hand, pregnant women with low PA may be two to three
times more likely to experience excessive GWG [7].

The guidelines suggesting that healthy women who are not already highly active or
engaging in vigorous activity should spend at least 150 min per week walking or participat-
ing in moderate-intensity aerobic activities, while women who already engage in vigorous
aerobics or large amounts of activity can continue doing so during pregnancy [14–16]. On
the other hand, certain aspects of traditional Chinese culture suggest that PA can “disturb
the fetus” meaning it should be avoided to prevent miscarriage-like symptoms such as
abdominal pain and/or vaginal bleeding [18]. One study found that the median active
PA time decreased from 80 min/week (IQR = 0–240 min/week) during pre-pregnancy to
0 min/week (IQR = 0–60 min/week) during both mid- and late pregnancy, with results
also showing low overall active PA levels during pregnancy and significant drops in active
PA times between pre- and during pregnancy [19].

Previous studies have suggested that regular exercise during pregnancy can reduce
GWG [20–22], while meta-analyses also concluded that engagement in structured moderate
physical exercise programs during pregnancy decreases the risk of gestational diabetes
mellitus and diminishes maternal weight gain [21,23]. Nonetheless, a few studies have
found that PA (or exercise) was not significantly associated with weight gain during
pregnancy [24–26]. There was generally a lack of consideration of PA level before pregnancy
and the drop in PA level during pregnancy. The literature thus offers no clear or consistent
associations between PA and excessive GWG during pregnancy, especially in observational
studies. While this may partially be due to the generally high prevalence of low PA during
pregnancy, we are therefore not aware of any studies showing that reduced PA during
pregnancy is directly associated with GWG. Based on the above and beginning with the
hypothesis that excessive GWG is related to decreased PA during pregnancy, this study
examined the crude and adjusted associations between decreased PA from pre-pregnancy
to pregnancy and excessive GWG.

2. Methods

2.1. Design

This study applied a prospective panel design in which women were recruited during
their second trimester of pregnancy (gestational weeks 14–27). All participants were
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evaluated during their second and third trimesters and at one-month postpartum using
structured questionnaires.

2.2. Participants and Setting

Participants were recruited from four hospitals and two clinics in Taipei, Taiwan,
and the study lasted from August 2016 to April 2017. Ethical approval for this study was
obtained from 4 institutional review boards (Far Eastern Memorial Hospital: 105073-F;
Taiwan Adventist Hospital: 105-E−03; Taipei City Hospital: TEHIRB−10505103; Buddhist
Tzu Chi General Hospital—Taipei Branch: 05-M01–005). This included adult pregnant
women who were receiving prenatal care at their respective locations of recruitment.
None had pre-existing conditions or experienced complications during early pregnancy
(e.g., habitual abortion, diabetes, high blood pressure, and hyperthyroidism). All preg-
nancies were considered stable. Participants were required to communicate in Mandarin
Chinese. After receiving explanations of the study’s purpose, those who agreed to par-
ticipate signed consent forms and provided research personnel with their contact details,
including email addresses, phone numbers, and postal addresses. A total of 985 women
met the inclusion criteria, with 800 of those agreeing to participate in this study. Finally,
the analysis included 747 women with complete records (successfully followed throughout
1 month postpartum), including information on PA levels and weight. While some were
excluded due to missing information (n = 53), they did not significantly differ from those
with complete information (n = 747) in regard to age, education level, work status, and
number of pregnancies.

2.3. Sample Size Considerations

In the logistic regression model, when the event probability was set at 0.35, the odds
ratio was 1.85, and the two-tailed alpha was 0.05, the required sample size to yield a power
of 0.80 was 528, based on the sample size calculation using G-Power [27]. Consequently,
we considered that the sample size of the study was adequate.

2.4. Measures

Study variables included sociodemographic factors (age, work status, education level,
and marital status), PA levels, pre-pregnancy BMI, GWG, and parity. Sociodemographic
factors, parity, BMI, and pre-pregnancy PA were collected during the second trimester of
pregnancy, while PA levels during pregnancy were collected during both the second and
third trimesters of pregnancy.

Physical activity levels were determined using the Taiwanese version of the Interna-
tional Physical Activity Questionnaire—Short Form (IPAQ-SF) [28]. This instrument was
used to collect self-reported data on the frequency and duration of walking, moderate-
intensity, and vigorous-intensity PA over the preceding seven-day period. A previous
study reported that the total PA recorded by IPAQ-SF was acceptably reliable across three
times (on days 1, 8, and 11) with an intra-class correlation coefficient (ICC) of 0.79 among
Chinese adults in Hong Kong [29]. There were no significant differences in average PA
between IPAQ-SF and PA-log, demonstrating acceptable concurrent validity. IPAQ-SF
had good test–retest reliability in measuring time spent in moderate PA, vigorous PA,
and moderate and vigorous PA (ICC ranged from 0.81–0.84) among pregnant women.
However, concurrent validity between IPAQ-SF and an objective PA measure, SenseWear
Armband, in measuring time spent in moderate PA, vigorous PA, and moderate and vig-
orous PA was low to fair (correlation coefficient 0.08–0.39). The low to fair concurrent
validity between IPAQ-SF and objective measures were in line with other self-reported PA
questionnaires [30].

We followed IPAQ guidelines stating that only 10 or more min of activity should be
counted [31]. We then multiplied the metabolic equivalent values for the specific types
of PA (e.g., walking = 3.3, moderate activity = 4, vigorous activity = 8) based on the
number of min of the activity completed over one week to yield the METs-min/week
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measurements [32]. A previous study showed that moderate to vigorous PA did not differ
between participants in their second and third trimesters of pregnancy [19]. Following this,
we used the average METs-min during the second and third trimesters of pregnancy to
represent PA levels during pregnancy. The Spearman correlation coefficient of total PA
between the second and third trimester was 0.28 (p < 0.001) in this study. Pre-pregnancy
PA was enquired in the second trimester and the participants were asked to answer their
ordinary PA in a typical week before conception based on their recall.

Maternal weight was obtained from each participant’s Mother’s Handbook or hos-
pital records, while pre-pregnancy BMI was calculated in kg/m2 based on maternal pre-
pregnancy weight and height in the medical records. We categorized pre-pregnancy BMI
using the Taiwanese cutoffs of 18.5, 24, and 27 kg/m2 for underweight, overweight, and
obesity, respectively [11]. Total GWG was calculated by subtracting the pre-pregnancy
weight from the weight at delivery, then categorized as excessive or non-excessive if
above or below/within the BMI-specific weight gain ranges established by the Institute of
Medicine, respectively [33].

2.5. Data Analysis

Statistical analyses were conducted using SPSS for Windows Version 24.0 (IBM Corp,
Armonk, NY, USA). Participant characteristics were presented using frequencies and
percentages for categorical variables, while means and standard deviations (SDs) were
used for continuous variables. The crude associations between excessive GWG and PA or
other characteristics were examined using the t-test or chi-squared test. The IPAQ group
defined 601–4000 METs-min/week as moderate PA and >4000 METs-min/week as high
PA [34]. Given those, PA and decline in PA was divided into <600, 600–4000, and >4000
METs-min/week in the analysis. The logistic regression model was used to examine the
net association between PA and excessive GWG. We first fit the logistic regression model
by entering all variables, then dropped the least significant variable from the model one
at a time. This was repeated until all variables in the model were statistically significant,
which was determined based on 2-sided p values < 0.05. Adjusted odds ratios (aOR) and
95% confidence intervals (95% CIs) were computed for the logistic model results.

3. Results

3.1. Characteristics of the Participants

Table 1 shows the characteristics of the 747 analyzed study participants. The mean
age was 33.1 ± 4.4 years (ranging from 20 to 44). As shown, more than 70% (73.2%)
had university-level educations or higher, and the majority were married (97.2%). More
than half were primiparous (55%). More than one-fifth were overweight or obese before
pregnancy (12.6% overweight and 8.4% obese).

Table 1. Participant Characteristics by Excessive Gestational Weight Gain (n = 747).

Excessive Gestational Weight Gain

Sample Characteristics
Total
n (%)

N = 747

No Yes

p-Valuen (%)
n = 439

n (%)
n = 308

Age (years) 0.255
20–29 146 (19.5) 80 (18.2) 66 (21.4)
30–39 562 (75.2) 332 (75.6) 230 (74.7)
≥40 39 (5.2) 27 (6.2) 12 (3.9)

Education 0.672
High school or

less 126 (16.9) 71 (16.2) 55 (17.9)

College/Vocational
school 74 (9.9) 45 (10.3) 29 (9.4)

University 435 (58.2) 252 (57.4) 183 (59.4)
Postgraduate 112 (15.0) 71 (16.2) 41 (13.3)
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Table 1. Cont.

Excessive Gestational Weight Gain

Sample Characteristics
Total
n (%)

N = 747

No Yes

p-Valuen (%)
n = 439

n (%)
n = 308

Work status 0.492
Employed 552 (73.9) 325 (74) 227 (73.7)

Unemployed 195 (26.1) 114 (26.0) 81 (26.3)
Currently married 0.523

Yes 726 (97.2) 427 (97.3) 299 (97.1)
No 21 (2.8) 12 (2.7) 9 (2.9)

BMI (kg/m2) <0.0001
<18.5

(underweight) 110 (14.7) 93 (21.2) 17 (5.5)

18.5–24.9
(normal) 480 (64.3) 303(69.0) 177 (57.5)

25–26.9
(overweight) 94 (12.6) 23 (5.2) 71 (23.1)

≥27 (obese) 63 (8.4) 20 (4.6) 43 (14.0)
Number of pregnancies 0.08

1 411 (55.0) 227 (51.7) 184 (59.7)
2 282 (37.8) 176 (40.1) 106 (34.4)
≥3 54 (7.2) 36 (8.2) 18 (5.8)

PA before pregnancy (METs-min/week) 0.005 **
0 152 (20.3) 99 (22.6) 53 (17.2)

1–600 153 (20.5) 94 (21.4) 59 (19.2)
601–4000 327 (43.8) 195 (44.4) 132 (42.9)

>4000 115 (15.4) 51 (11.6) 64 (20.8)
Declines in PA during pregnancy than before

(METs-min/week)
No decline 306 (40.9) 190 (43.3) 116 (37.7) 0.008 *

1–600 160 (21.4) 94 (21.4) 66 (21.4)
601–4000 223 (29.9) 133 (30.3) 90 (29.2)

>4000 58 (7.8) 22 (5.0) 36 (11.7)

Abbreviations: BMI = body mass index; SD = standard deviation; PA = physical activity. p-values were calculated using the chi-squared test
or t-test * p < 0.05, ** p < 0.01.

3.2. Physical Activity Levels before and during Pregnancy

Before pregnancy, 43.8% and 15.4% of participants had PA levels of 601–4000 and
>4000 METs-min, respectively. About 60% revealed declines in PA levels during pregnancy
when compared to pre-pregnancy levels; declines in PA (METs) were measured at 21.4%,
29.9%, and 7.8% for decreases of 1–600, 601–4000, and >4000 METs-min, respectively
(Table 1).

Table 2 shows the proportions of participants who met the common recommended
PA guidelines before and during pregnancy. Mean PA levels decreased from 2261 ± 3999
before pregnancy to 1252 ± 2258 METs-min/week during pregnancy (p < 0.001). The
proportion of women who reported ≥600 METs-min/week PA decreased from 59.3%
before pregnancy to 44.8% during pregnancy (p < 0.001). In terms of the type of PA, the
decline among the proportion meeting vigorous PA ≥75 min/week was more than that
of those meeting moderate PA ≥150 min/week (21.6% to 4.6% for vigorous; 20.9% to
10.8% for moderate; both p < 0.001). Walking is the most common type of PA among
pregnant women in Taiwan, and is also the type recommended by the Mother’s Handbook;
the decline in walking ≥150 min/week appeared to be less pronounced (44.0% to 40.2%,
p < 0.001).
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Table 2. Physical Activity Before and During Pregnancy (N = 747).

Physical Activity

Pre-Pregnancy During Pregnancy
Mean MET

(SD)n (%)
Mean METs n (%)

(SD)

Total physical activity 2261 (3999) 1252 (2258)
Vigorous (≥75min/wk)

No 586 (78.4) 1618 (2985) 713 (95.4) 1150 (2071)
Yes 161 (21.6) 4603 (5913) 34 (4.6) 1625 (2815)

Moderate (≥150min/wk)
No 591 (79.1) 1448 (2448) 666 (89.2) 947 (1702)
Yes 156 (20.9) 5340 (6488) 81 (10.8) 2408 (3438)

Walking (≥150min/wk)
No 418 (56.0) 857 (2535) 447 (59.8) 690 (1504)
Yes 329 (44.0) 4045 (4743) 300 (40.2) 1967 (2794)

≥ 600METs-min/wk
No 304 (40.7) 170 (201) 412 (55.2) 438 (679)
Yes 443 (59.3) 3696 (4679) 335 (44.8) 1811 (2743)

The comparisons of PA level at pre-pregnancy to pregnancy were performed using the chi-squared test or Student’s
t-test. All p were < 0.001 except for the mean METs between pre- and pregnancy at “Walking (≥150 min/wk) No,”
where p = 0.03. Abbreviations: METs = METs-min/week; min = min; wk = week.

The mean PA level was compared before and during pregnancy stratified by whether
PA guidelines were met (Table 2). The mean METs-min/week appeared to be higher pre-
pregnancy compared to during pregnancy (all p < 0.001) except for one. For those whose
PA was <600 METs-min/week, their mean METs increased from 170 (before pregnancy) to
438 METs-min/week (during pregnancy; p = 0.03).

Declines in PA levels during pregnancy differed significantly by pre-pregnancy PA
level (Table 3). Participants with higher pre-pregnancy PA levels showed greater declines
during pregnancy than those with lower PA levels. For each pre-pregnancy PA level, about
half of participants experienced substantial decreases during pregnancy when compared
to their pre-pregnancy levels (50.4%, 54.4%, and 47.7% of those with >4000, 601–4000, and
1–600 METs-min before pregnancy had decreases of >4000, 601–4000, and 1–600 METs-min
during pregnancy, respectively). For participants who were totally inactive before preg-
nancy (METs = 0), PA levels actually increased during pregnancy, although this was
<600 METs-min/week.

Table 3. Declines in Physical Activity from Pre-pregnancy to Pregnancy Based on Pre-Pregnancy Levels (n = 747).

Decline in Physical Activity during Pregnancy

Physical Activity Before Pregnancy a

0 1–600 601–4000 ≥4000
n (%) n (%) n (%) n (%) Total

No decline 152 (100) 80 (52.3) 61 (19.6) 10 (8.7) 306 (41)
1–600 0 73 (47.7) 85 (26) 2 (1.7) 160 (21.4)

601–4000 0 0 178 (54.4) 45 (39.1) 223 (29.9)
>4000 0 0 0 58 (50.4) 58 (7.8)
Total 152 (20.3) 153 (20.5) 327 (43.8) 115 (15.4) 747

p-values obtained via Fisher’s exact test for frequency comparisons. p < 0.0001. a METs-min/week.

3.3. Crude Analysis of Factors Associated with Excessive GWG

In this study, 41.2% (n = 308) of participants experienced excessive GWG. Table 1
shows the crude associations between participant characteristics and excessive GWG.
Of the study variables, pre-pregnancy BMI, pre-pregnancy PA levels, and declined PA
during pregnancy were significantly related to excessive GWG. Participants with excessive
GWG were significantly more likely to be overweight (23.1% versus 5.2%) and obese
(14% versus 4.6%) before pregnancy. Those with excessive GWG showed both a higher
mean pre-pregnancy PA level (2881 ± 4868 versus 1826 ± 3188 METs-min, p = 0.001) and
greater mean decline in PA during pregnancy (1326 ± 3142 versus 785 ± 2657, p = 0.014).
Using categorized PA levels, 20.8% of participants with excessive GWG were found to have
pre-pregnancy PA levels >4000 METS-min, compared to 11.6% of those without excessive
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GWG. About 11.7% of participants with excessive GWG showed declines >4000 METs-min
during pregnancy, compared to 5% of those without excessive GWG. Other variables were
not significantly related to excessive GWG.

3.4. Multivariate Logistic Regression Model on Factors Associated with Excessive GWG

Table 4 shows the multivariate regression results. Since pre-pregnancy PA was highly
related to declined PA during pregnancy, we decided to use declined PA during pregnancy
in the modeling. Further, older age was associated with a decreased odds for excessive
GWG. Compared to participants who were younger than 30 years of age, those aged
≥40 and 30–39 were less likely to have excessive GWG (OR = 0.37, 95% CI: 0.16–0.86
for ≥ 40; OR = 0.66, 95% CI: 044–0.99 for 30–39). Pre-pregnancy BMI was positively
associated with excessive GWG in that the OR for excessive GWG increased as body
size increased from normal to overweight/obese comparing to participants who were
underweight before pregnancy (ORs = 3.11, 17.29, and 12.71 for normal weight, overweight,
and obesity, respectively). After adjusting for age and pre-pregnancy BMI, participants
with PA declines >4000 METs-min during pregnancy were 2.38 (95% CI: 1.27–4.43) times
more likely to have excessive GWG than those whose PA levels did not decline from
pre-pregnancy to pregnancy. Other levels of decline (1–600, 601–4000 METS-min) were not
significantly associated with excessive GWG (though OR estimates for these categories
were 1.18, and 1.13, respectively).

Table 4. Logistic Regression Model for Factors Associated with Excessive Gestational Weight Gain
(n = 747).

OR a 95% CI p-Value

Age (years)
20–29 1
30–39 0.66 (0.44–0.99) 0.045 *
≥40 0.37 (0.16–0.86) 0.021 *

Pre-pregnancy BMI
Underweight 1

Normal 3.11 (1.78–5.41) <0.0001 ***
Overweight 17.29 (8.51–35.15) <0.0001 ***

Obese 12.71 (6.00–26.89) <0.0001 ***
Declines in physical activity during pregnancy (METs)

No decline 1
1–600 1.18 (0.77–1.80) 0.441

601–4000 1.13 (0.77–1.66) 0.519
>4000 2.38 (1.27–4.43) 0.006 **

a. OR, odds ratio. ORs were adjusted for other variables in the model. Abbreviations: BMI = body mass index;
CI = confidence interval; p < 0.05 *, p < 0.01 **, p < 0.001 ***.

4. Discussion

This study found that declines in PA levels >4000 METs-min/week from pre-pregnancy
to pregnancy were positively associated with excessive GWG. While about 60% of par-
ticipants decreased their PA levels during pregnancy, only those with high declines
(>4000 METs-min/week) showed significant associations with excessive GWG. This finding
may not be surprising, since GWG is influenced by many factors other than PA [35]; thus,
only substantial declines in PA could retain statistical significance. Further, individuals
with reduced levels of PA usually do not exhibit compensatory reductions in energy in-
take [36,37]. For that reason, a decrease in energy expenditure due to inactivity leads to
a positive energy balance, thereby resulting in weight gain [38]. Contrary to previous
observational studies, this study found that substantial declines in PA (rather than PA
during pregnancy) was associated with excessive GWG. The lack of a significant asso-
ciation between PA and GWG demonstrated by previous observational studies may be
due to the fact that PA levels are generally low among pregnant women [24,39]. The
recommendations established by the ACOG, CDC, and ACSM assert that healthy women
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who engage in substantial amounts of PA can continue doing so during pregnancy unless
there is a medical reason [16]. Based on the recommendations and our results, we suggest
that low-risk pregnant women who are physically active before pregnancy should remain
so during pregnancy in order to avoid excessive GWG.

There was a significant decline in the mean PA level from pre-pregnancy to pregnancy
(2261 (SD 3999) to 1252 (SD 2258) METs-min/week, respectively). There were significant
decreases in several types of PA during pregnancy, including vigorous PA, moderate-
intensity PA, and even walking; based on proportions, however, declines were highest for
vigorous (−17%), followed by moderate-intensity (−10.1%) and walking (−3.8%). These
results are consistent with a previous study showing that, compared to pre-pregnancy
levels, pregnant women experienced significant decreases in total PA levels during their
second and third trimesters, including both vigorous and moderate-intensity activity
types as well as walking [40]. Reasons for these declines may include self-identified
physical limitations and restrictions, a lack of resources, decreased energy, and less time for
exercise [41]. Further study is needed to examine reasons for decline in PA levels among
pregnant women and to compare whether the reasons differed by their pre-pregnancy PA
level and BMI group. Due to the overall benefits, pregnant women need exercise programs
that are specifically designed around those barriers. In this regard, special attention should
be given to help sustain pre-pregnancy PA levels, especially among women who were
considered physically active prior to pregnancy.

Interestingly, we also found that about 40% of participants increased their PA lev-
els during pregnancy, with those who were previously inactive being more likely to do
so (pre-pregnancy 0 METs: 100%; �600 METs: 52.3% versus 601–4000 METs: 19.6%;
>4000 METs: 8.7%; Table 3). Increased PA was mostly found in walking during the third
trimester. A previous study found that participating women believed exercise helped them
stay in shape and prepare for labor/delivery [42]. This study’s results also suggest that the
majority of women who are physically inactive before pregnancy may thus be motivated
to increase their PA levels while pregnant. Since walking is widely accepted as a beneficial
activity among pregnant women, this should be a good way to increase PA levels among
women who were not physically active prior to pregnancy. A meta-analysis showed that
exercise frequency of three times per week and exercise duration of 30 to 45 min each time
can reduce maternal GWG for pregnant women [23]. However, what type and amount of
exercise would most benefit pregnant women, or pregnant women with different BMIs or
pre-pregnancy PA, remains to be explored by future studies.

More than 40% of this study’s participants experienced excessive GWG, which sup-
ports previous findings [7]. This shows that emphasis should still be placed on appro-
priate weight gain during pregnancy. Further, more than 20% of participants were over-
weight/obese before pregnancy, which was also associated with excessive GWG. This also
supports previous findings [4]. Health professionals should thus advise pregnant women
on healthy GWG during pregnancy, with special attention given to those who are already
overweight/obese.

In this study, a younger maternal age (<30 years) was associated with an increased
risk of excessive GWG. The finding may be due to the fact that older women may be more
concerned with appropriate GWG and smooth pregnancy experiences; as a result, they
place greater emphasis on controlling weight gain during pregnancy. However, there is
still controversy about whether this factor is generally associated with an increased or
decreased risk for excessive GWG [43,44]. Regardless, the association between maternal
age and excessive GWG requires additional research.

Limitations

The study women were from six clinics in a metropolitan area in northern Taiwan,
posing concerns to the generalizability of the results. The study participants appeared
to be older and more educated than the national data (mean age 32.12 and 58% with an
educational level of university or higher in 2019 [45]). Although pre-pregnancy weights
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and heights were taken from medical records, pre-pregnancy weights were usually self-
reported. As such, under- and over-reporting were possible issues. Physical activity was
also self-reported; however, previous studies have supported the validity of the IPAQ-SF,
which was used in this study [29]. Specifically, the IPAQ-SF enquires about PA during the
preceding seven-day period; we averaged the two measures taken during the second and
third trimesters to represent PA during pregnancy, since the two measures appeared to be
similar. There was a lack of consideration of PA during the first trimester or of potential
weekly differences in PA. Pre-pregnancy PA was self-reported in the second trimester and
recall bias as well as the accuracy of the report may be a concern. Future studies should
collect PA more often and include PA levels collected before pregnancy and during the first
trimester in order to gain a more complete picture. In addition, an objective measure of
PA such as an accelerometer could be used to further examine the validity of the IPAQ-SF
and capture objective PA levels. A smaller effect may not be detected. We did not collect
information on the total dietary calorie intake due to the complexity of the measure. Such
unmeasured confounders could have influenced our results and should be considered in
future studies.

5. Conclusions

A decrease in physical activity >4000 METs-min/week from pre-pregnancy to preg-
nancy was found to be a risk factor for excessive GWG. Women with substantial declines
in PA from pre-pregnancy to pregnancy are usually those who were physically active prior
to becoming pregnant. Health professionals should continue to develop strategies for
counteracting the problematic trend of decreasing PA during pregnancy among low-risk
pregnant women.
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Abstract: Background and Objectives: Psychological health problems have become an important
topic of consideration for many scientists, because the epidemiology of these disorders is strongly
influenced by stressful events such as the SARS-CoV-2 coronavirus pandemic. The aim of this
study was to evaluate selected parameters of psychosocial functioning as well as socio-demographic
correlates of depression, anxiety, sleep disorders and perceived stress among the residents of the
West Pomeranian Voivodeship. Materials and Methods: An online questionnaire was completed by
323 participants, in whom the parameters of psychosocial functioning were assessed (symptoms of
depression, anxiety, severity of sleep disorders and perceived stress). Results: The majority of the
respondents (75.2%) scored high on the Perceived Stress Scale, and almost half of the respondents
(47.1%) had sleep disorders. A total of 26% of the participants had no depressive symptoms. Age was
significantly correlated with the severity of depressive symptoms and sleep disorders. There was a
strong correlation between the severity of depression and anxiety (r = 0.76; p < 0.0001), a moderate
correlation between depression and perceived stress (r = 0.47; p < 0.0001) and a strong correlation
between depression and sleep disorders (r = 0.651; p < 0.0001). Conclusions: Age contributed to
the severity of depressive symptoms and the occurrence of sleep disorders among the residents of
the West Pomeranian Voivodeship during the SARS-CoV-2 pandemic. Some residents of the West
Pomeranian Voivodeship showed moderate to severe depressive and anxiety symptoms, as well as
high levels of stress and insomnia.

Keywords: health; COVID-19; SARS-CoV-2; depression; anxiety; stress; insomnia

1. Introduction

On 31 December 2019, a new coronavirus (COVID-19) disease emerged in Wuhan,
Hubei Province, China, which was declared an international public health emergency by
the World Health Organization (WHO) [1]. The scale of the pandemic gave rise to concern
all over the world not only for the victims, but also for the psychological and socioeconomic
consequences. Major changes that took place in the daily functioning of society contributed
to increased psychological distress, including symptoms of depression, anxiety, stress,
and sleep disorders [2]. The introduced restrictions, isolation, limits on civil liberties, and
contact with an ‘unknown enemy’ against which there is no effective defense may have
contributed to significant changes in the human psyche, including the development of
generalized anxiety, depression, and anxiety symptoms.

There are individuals in society who are particularly vulnerable to stress and who
cannot cope with a new and difficult situation. As a result of the restrictions imposed by
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the COVID-19 pandemic, many people may experience increased anxiety, loneliness or
depression. In addition, all are forced to face new and serious challenges, such as financial
difficulties. Moreover, the lack of opportunities or difficulties in developing effective
methods of coping with stress, resulting, for example, from the lack of social support, may
lead to emotional overload, including increased anxiety, sadness, and depressive symptoms.
Most often, the conditions developed during a pandemic are an expression of temporary
adaptation problems. However, in some people they may be a symptom of serious mental
problems, requiring professional psychological care. Particularly prone to this stress are
people who feel a real threat to their health or who have lost their jobs [3,4].

COVID-19 poses a threat to the physical health of both infected people and the general
public. A Canadian survey demonstrated that 36% of the population was very concerned
about the impact of COVID-19 on their health [5]. An online survey in China, based on the
EuroQol-5D test assessing health-related quality of life, showed that 19% of the participants
experienced physical pain or discomfort [6]. The COVID-19 pandemic, which has also
severely affected the mental health of the public, may threaten the bodily integrity and
autonomy of an individual, and subsequently result in comorbid psychiatric illnesses
manifested by atypical symptoms, such as functional movement disorders [7,8].

Mental health is considered the most important condition for a good quality of life.
Unfortunately, stressful events are strong adverse environmental factors that predispose
people to mental disorders, especially depression [9]. During the COVID-19 pandemic,
many people experienced negative emotional reactions; therefore, the National Health
Commission issued guidelines to promote psychological crisis intervention targeted at
patients, medical professionals, and civilians during the COVID-19 pandemic [10].

The aim of this study was to assess the severity of depression, anxiety, sleep disorders,
and perceived stress depending on sociodemographic data, as well as to assess correlations
between variables related to psychosocial functioning.

2. Materials and Methods

2.1. Settings and Design

The study adopted a cross-sectional survey design to assess the immediate psycholog-
ical response of the residents of the West Pomeranian Voivodeship during the COVID-19
pandemic. An anonymous online questionnaire was used.

Due to the recommendations of the Polish government to minimize contact with
other people, potential respondents were invited to take part in the survey electronically.
The volunteers completed questionnaires in Polish via an online platform (https://docs.
google.com/ accessed on 20 November 2021). The study received a positive opinion from
the Bioethics Committee of the Pomeranian Medical University of Szczecin. The study
was conducted in accordance with the principles contained in the Declaration of Helsinki.
Participation in the study was voluntary and anonymous. The respondents were informed
about the purpose of the study and the possibility of resignation and withdrawal of consent
at each stage of the study.

The inclusion criteria for the study were: residency in the West Pomeranian Voivode-
ship; age over 18 years; and informed consent to participate in the study. The project was
approved by the Bioethics Committee of the Pomeranian Medical University in Szczecin
(KB-0012/25/04/2020/Z).

The size of the research sample was established on the basis of statistical data on the
population of Szczecin and its vicinity aged 18–64 in 2020 [11]. The confidence level was set
at 95%, the maximum error at 5%, and the estimated fraction size at 0.5. The total number
of respondents who qualified for the study was 384. Finally, 323 respondents who correctly
completed the questionnaires were included in the further analysis (Figure 1).
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Figure 1. Flowchart of survey participation.

2.2. Research Instruments

The set of questionnaires was created after previous analysis of the literature on the
impact of COVID-19 on the mental health of the population. The following standardized
questionnaires were used:

Generalized Anxiety Disorder-7 (GAD-7): a screening tool used to determine feelings
related to generalized anxiety disorder (GAD) [12].

Patient Health Questionnaire-9 (PHQ-9): a screening tool for depression, developed on
the basis of the diagnostic criteria for depression included in the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV) [13].

Athens Insomnia Scale (AIS): an eight-item scale that allows quantitative measurement
of insomnia symptoms based on the ICD-10 criteria. The scale consists of eight statements
regarding insomnia symptoms [14].

Perceived Stress Scale (PSS-10): an instrument used to assess the severity of stress
related to the situation of the respondent in the last four weeks, in the context of subjective
feelings and problems in personal life [15].

Demographic data (age, education, place of residence in the last 14 days, marital status,
employment status, parental status, and household size), physical symptoms in the last
14 days (fever, chills, headache, muscle aches, cough, difficulty breathing, dizziness, sore
throat, and persistent fever), history of exposure to COVID-19 (close contact with a person
with confirmed COVID-19), and additional information required in relation to COVID-19
was collected using the authors’ questionnaire.

2.3. Statistical Analysis

Descriptive statistics were calculated for sociodemographic characteristics, physical
symptoms, contact history variables, and anxiety-related variables. The response rate was
calculated based on the number of respondents per the total number of responses to the
question. Analysis of quantitative variables (expressed as numbers) was performed by
calculating the mean, standard deviation, median, quartiles, as well as minimum and
maximum values. Student’s t tests and ANOVA were used in this study.

All calculations were performed using STATISTICA TM 13.3 (TIBCO Software, Palo
Alto, CA, USA). The level of statistical significance was set at p < 0.05.

3. Results

3.1. Characteristics of the Respondents

The study sample consisted of 323 individuals who correctly completed the question-
naires. The mean age was 35.4 years (SD = 10.9). The vast majority of the respondents
were women: 79.3%; people in a formal relationship constituted 47.4%, those with higher
education: 78.1%; and those living in a city with more than 100,000 inhabitants: 57%
(Table 1).
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Table 1. Sociodemographic variables.

Variables (N = 323) n %

Gender
Female 256 79.3

Male 67 20.7

Marital status

Formal relationship 153 47.4

Informal relationship 78 24.1

Single/divorced/widowed 92 28.5

Education

Secondary 57 17.6

post-secondary 14 4.3

Higher (I) 99 30.7

Higher (II) 141 43.7

Higher (III) 12 3.7

Place of residence

village 67 20.7

city with up to 10,000 people 16 5.0

city with 10,000–100,000 people 56 17.3

city with over 100,000 people 184 57.0

Children

No 160 49.5

Yes 155 48.0

Pregnancy 8 2.5
N, whole cohort size; n, number of; %, percent.

A total of 64.7% of the respondents had not been diagnosed with any chronic disease;
57.3% assessed their health as good; and 26.3% as very good. Only 9.6% of the subjects were
in quarantine due to COVID-19, and 8.4% had a medical consultation in the past 14 days.
Part of the participants (38.7%) had no contact with other people except for family members
within four weeks of completing the survey questionnaire, whereas 31% had close contact
and 20.4% had indirect contact with a person with confirmed COVID-19 infection.

Analysis was performed on depressive symptoms (according to the PHQ-9), anxiety
(according to the GAD-7), sleep disorders (according to the AIS), and perceived stress
(according to the PSS-10) among residents of the West Pomeranian Voivodeship during the
SARS-CoV-2 pandemic.

For the Perceived Stress Scale, the mean score was 7.3 out of 10, and most of the
respondents (75.2%) scored high. Mild anxiety was observed in 34.06%, moderate anxiety
in 18.89%, and severe anxiety in 17.65% of the respondents. Almost half of the respondents
(47.1%) suffered from sleep disorders. A total of 26% of the subjects had no depressive
symptoms, while 28.79% showed mild, 23.53% moderate, 14.55% moderately severe, and
7.12% severe symptoms of depression (Tables 2 and 3).

Table 2. The psychosocial functioning (anxiety, depression, insomnia, stress) of the respondents.

Severity Category (Points)

Variables M SD Me IQR/2 Min-Max CV [%]

AIS 7.56 4.51 7.0 3.5 0.0–24.0 59.6

GAD-7 15.34 5.95 14.0 4.5 7–28 38.8

PHQ-9 18.30 6.35 18.0 4.5 9–36 34.7

PSS-10 7.30 1.60 8.0 0.5 0.0–10.0 21.9
M—mean; SD—standard deviation; Me—median; IQR/2—interquartile range; Min—minimum; Max—maximum;
CV—coefficient of variation; GAD-7—Generalized Anxiety Disorder-7; PHQ-9—Patient Health Questionnaire-9;
AIS—Athens Insomnia Scale; PSS-10—Perceived Stress Scale.
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Table 3. The psychosocial functioning (anxiety, depression, insomnia, stress) of the respondents.

Severity Category

Variables (Points) n %

AIS
no insomnia disorder 171 52.9

yes >8 points 152 47.1

GAD-7

no anxiety disorder (0–4 points) 95 29.41

mild anxiety disorder (5–9 points) 110 34.06

moderate anxiety disorder (10–14 points) 61 18.89

severe anxiety disorder (15–21 points) 57 17.65

PHQ-9

no depression (0–4 points) 84 26.01

mild depression (5–9 points) 93 28.79

moderate depression (10–14 points) 76 23.53

moderately severe depression (15–19 points) 47 14.55

severe depression (20–27 points) 23 7.12

PSS-10

low stress (1–4 sten) 18 5.6

medium stress (5–6 sten) 62 19.2

high stress (7–10 sten) 243 75.2
GAD-7—Generalized Anxiety Disorder-7; PHQ-9—Patient Health Questionnaire-9; AIS—Athens Insomnia Scale;
PSS-10—Perceived Stress Scale; n-number of, %-percent.

3.2. Analysis of the Relationship between Sociodemographic Variables (Age, Education, Place of
Residence, Marital Status, Parental Status) and the Severity of Anxiety, Depression, Perceived
Stress, and Insomnia among the Residents of the West Pomeranian Voivodeship during the
SARS-CoV-2 Pandemic

Age was found to significantly correlate with the severity of depression and the
presence of sleep disorders. There were no statistically significant correlations between age
and the other scales (Table 4).

Table 4. Correlations between the respondents’ age and their psychosocial functioning (anxiety,
depression, insomnia, stress).

Psychosocial
Functioning
Parameters

Pearson’s r t p

AIS −0.11 −1.99 0.048

GAD-7 −0.06 −1.061 0.289

PHQ-9 −0.16 −2.907 0.004

PSS-10 0.01 0.155 0.877
GAD-7—Generalized Anxiety Disorder-7; PHQ-9—Patient Health Questionnaire-9; AIS—Athens Insomnia Scale;
PSS-10—Perceived Stress Scale; t-Student’s t-distribution, p—significance level.

Analysis of the data revealed statistically significant relationships between sex and the
selected parameters of psychosocial functioning: depression, anxiety, and stress (Table 5).
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Table 5. The psychosocial functioning (anxiety, depression, insomnia, and stress) of the respondents
depending on their sex.

Variables
Women Men

t p
M SD M SD

AIS 7.66 4.51 7.18 4.52 0.777 0.438

GAD-7 15.78 6.04 13.66 5.34 2.623 0.009

PHQ-9 18.71 6.38 16.75 6.00 2.270 0.024

PSS-10 7.40 1.49 6.90 1.92 2.328 0.021
M—mean; SD—standard deviation; t—Student’s t-distribution, p—significance level; GAD-7—Generalized
Anxiety Disorder-7; PHQ-9—Patient Health Questionnaire-9; AIS—Athens Insomnia Scale; PSS-10—Perceived
Stress Scale.

Parental status was statistically significantly related to the severity of depression
(PHQ-9). No other statistically significant correlations were observed between parental
status and the other scales (Table 6).

Table 6. The psychosocial functioning (anxiety, depression, insomnia, stress) of the respondents
depending on their parental status.

Variables

Children

F p *Yes No Pregnancy

M SD M SD M SD

AIS 6.94 4.19 8.16 4.69 7.63 5.63 2.955 0.054

GAD-7 14.67 5.81 16.07 6.08 13.75 4.74 2.484 0.085

PHQ-9 17.14 5.98 19.53 6.54 16.25 5.09 6.201 0.002

PSS-10 7.30 1.68 7.31 1.52 7.00 1.51 0.141 0.868

M—mean; SD—standard deviation; F—the value of the test statistic; p—significance level; * one way ANOVA;
GAD-7—Generalized Anxiety Disorder-7; PHQ-9—Patient Health Questionnaire-9; AIS—Athens Insomnia Scale;
PSS-10—Perceived Stress Scale.

Analysis of the influence of other sociodemographic variables (education, place of resi-
dence, marital status) on levels of anxiety, depression, perceived stress, and insomnia among
residents of the West Pomeranian Voivodeship during the SARS-CoV-2 pandemic did not
reveal any statistically significant correlations (Supplementary material Tables S1–S3).

Analysis of the data demonstrated a strong, positive correlation between the severity
of depression and the severity of anxiety (r = 0.76, p < 0.001) and the occurrence of sleep
disorders (r = 0.65, p < 0.001), as well as a moderate positive correlation between depression
and stress (r = 0.45, p < 0.001). Moreover, the level of anxiety strongly correlated with sleep
disorders (r = 0.53, p < 0.0001) and the level of stress (r = 0.50 p < 0.001). The severity of
stress showed a moderate correlation (r = 0.32, p < 0.001) with sleep disorders (Table 7).

Table 7. Correlations between the parameters of psychosocial functioning.

Variables Pearson’s r t p

GAD-7
AIS 0.53 11.24 <0.001

PSS-10 0.50 10.236 <0.001

PHQ-9

GAD-7 0.76 21.14 <0.001

AIS 0.65 15.35 <0.001

PSS-10 0.45 8.919 <0.001

PSS-10 AIS 0.32 6.129 <0.001
GAD-7—Generalized Anxiety Disorder-7; PHQ-9—Patient Health Questionnaire-9; AIS—Athens Insomnia Scale;
PSS-10—Perceived Stress Scale; p—significance level.
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4. Discussion

The studies conducted so far among pandemic-affected populations clearly indicate
its significant impact on their mental health [16]. There are many factors that predispose
to mental illness [5,6]. The pandemic entails the need for quarantine and isolation, which
are also among the risk factors with a psychological impact [4,7], as is worrying about the
health of family, friends and acquaintances [17].

According to the pre-pandemic reports, symptoms of generalized anxiety disorder
were found in about 9.6% of the Polish population, more often in women than in men [18].
On the other hand, Lubecka et al. [19] showed that the point criteria for anxiety disorders
were met by 11.2% of the respondents, while a depressive episode was diagnosed in
14.4% [19].

The mental health of the general public is at greater risk compared to the situation
before the outbreak [16,20]. Studies conducted during the previous SARS-CoV-1 epidemic
showed that people who were directly affected (e.g., by quarantine) had psychiatric symp-
toms that lasted for several months after the epidemic ended [21], which may indicate that
long-term SARS-CoV-2 consequences should also be expected. Our own study demon-
strates anxiety of varying severity in the majority of the residents of the West Pomeranian
Voivodeship. Similar results were obtained by Babicki et al. [8], who reported anxiety
symptoms of different severity in about 75%, severe anxiety symptoms in 23%, and the
features of generalized anxiety disorder in 44% of the respondents. Such a high percentage
of positive results may be due to restrictions and the feeling of helplessness and power-
lessness in the fight against the coronavirus. The possibility of direct interpersonal contact,
which, according to specialists, is necessary to maintain a person’s mental balance, was
significantly limited [22,23]. Worldwide reports on the intensity of anxiety in popula-
tions severely affected by the COVID-19 pandemic, as in Poland, showed a significant
increase in anxiety compared to the state before 2019. An analysis of a survey conducted
with the use of the GAD-7 questionnaire among Chinese students showed that 25% of
the respondents obtained a result indicating anxiety symptoms of varying severity [24].
A study of 1210 Chinese residents indicated the presence of anxiety symptoms in 36%
of the subjects [25]. In addition, 51% of Iranians showed anxiety during the COVID-19
pandemic [26].

In our research, half of the respondents had moderate to severe depressive and anxiety
symptoms, and 65% had moderate to severe anxiety symptoms. Our findings support
the results obtained by Wang et al. [27] in their study based on the Impact of Event Scale-
Revised (IES-R) and the Depression, Anxiety and Stress Scale (DASS-21), which confirmed
a significant contribution of the COVID-19 epidemic to mental deterioration. Most of the
respondents indicated a moderate or significant psychological impact of the epidemic and
had major depressive symptoms. Among women, the impact of the epidemic on psycho-
logical functioning was more pronounced, as demonstrated by both the IES-R and the
DASS-21 scales [27]. Another large population-based study conducted in China provided
evidence that more than one-third (~35%) of the subjects experienced psychological distress
ranging from mild to moderate (>29%) and severe (>5%) [28]. Verma et al. observed that
the majority of the respondents in their study exhibited depressive and anxiety symptoms
of varying severity [29]. Female sex, young age, higher education, student status, and
having certain physical symptoms (muscle pain, dizziness, back pain) were significantly
related to higher levels of stress, anxiety and depression [28,30,31]. Wang et al. also showed
the negative impact of social media and massive amounts of information, as well as poor
availability of personal protective equipment and accessibility to health care, on the level of
psychological distress. Anxiety and depression are two different mental health disorders,
and their biological development mechanisms are not identical [32].

As the data show, sex significantly differentiated the study group in terms of both
anxiety and depressive symptoms. Women declared significantly more concerns about
everyday life in the pandemic than men, and also showed significantly more depressive
symptoms. However, due to large disparities between the studied groups of women and
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men, despite the use of appropriate tests, the observed differences should be approached
with caution.

These results are consistent with those obtained by other authors, who also concluded
that women are more likely to experience depression than men [33]. Furthermore, research
conducted in Turkey during the pandemic indicates that women are more likely to suffer
from depression than men [34]. A study conducted in China shows that women experience
anxiety symptoms more often than men during a pandemic [30]. As shown by a study
conducted in Poland at the beginning of May 2020, with a comparable number of women
(49.7%) and men (50.3%), the incidence of both severe depressive symptoms and generalized
anxiety is similar in women and in men [35]. Considering the above, and with some caution,
due to the large disparities in the size of the studied groups of women and men, it can
be concluded that women experience higher levels of anxiety and depressive symptoms
during a pandemic.

In our study, almost half of the respondents developed sleep disorders. Roy et al. [36],
based on their cross-sectional study conducted in India at the beginning of 2020, indicated
that over 80% of the participants experienced preoccupation with COVID-19, and almost
half felt panic about media reports.

Physical symptoms and poor self-rated health were significantly associated with a
higher incidence of post-traumatic stress disorder and symptoms of stress, anxiety, and
depression [37,38]. Both sleep problems [31] and suicidal thoughts [39] are serious mental
health problems in the COVID-19 era. It can be hypothesized that deterioration in mental
and physical health is significantly related to sleep problems and suicidal thoughts, which
have become more common during the COVID-19 pandemic.

Ozamiz-Etxebarria et al. [40] found that women had more depressive, anxiety and
stress-related symptoms than men, as measured by the DASS-21. The lowest severity of
symptoms was recorded in the oldest age group (61 years and older). The authors suggest
a link between this distribution of results and the additional stress experienced by young
adults—mostly students—due to remote learning.

We found that age and parental status had an impact on the severity of depression,
and age influenced the occurrence of sleep disorders. Research into the relationship
between demographic characteristics and physical and mental health during the COVID-19
pandemic has revealed mixed results. One study provided evidence that aging people
had a greater risk of physical pain or discomfort and depression or anxiety [14], while
another research report revealed that young people were more likely to complain of mental
health problems during the COVID-19 pandemic [18,23,31]. Moreover, several studies have
confirmed that women are more likely to report poor mental health during the COVID-19
pandemic than men [18,23,25,32]. However, sex as a determinant of physical health during
the COVID-19 pandemic has not been investigated. Further research is needed to determine
if demographic factors are related to deterioration in physical and mental health during the
COVID-19 pandemic.

The results of our research indicate a deterioration in the mental health of the residents
of the West Pomeranian Voivodeship, but this problem affects people all over the world. A
study conducted in China during the pandemic showed a significant decline in the well-
being and mental health of the general population. A large population questionnaire-based
study, performed using the Impact of Event Scale-Revised (IES-R) and the Depression, Anx-
iety and Stress Scale (DASS-21) demonstrated a significant contribution of the COVID-19
epidemic to psychological decline: 53.8% of the subjects reported a moderate or significant
impact, 21.7% a mild impact, and only 24.5% experienced only a minimal psychological
impact of the epidemic [27]. The results of the depression subscale of the DASS showed
that 12.2% of the respondents experienced symptoms of moderate depression, and 4.3%
had symptoms of severe depression. On the anxiety subscale, 7.5% of the subjects obtained
results reflecting mild anxiety, 20.4%—moderate anxiety, and 8.4%—severe or very severe
anxiety. According to the results of the stress subscale, 24.1% of the participants experienced
mild stress, 5.5%—moderate stress, and 2.6%—severe stress.
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An Italian study showed that sociodemographic variables explain about 30% of the
variance in the results for anxiety, depression and stress [37]. This cross-sectional study
used the DASS-21 and the Personality Inventory for DSM-5—Brief Form (PID-5-BF). For
depressive symptoms, 17% of the subjects scored high and 15.4% scored very high; so-
ciodemographic variables explained only about 9% of the variability in the results. Severe
anxiety symptoms were declared by 7.2% of the respondents, and very severe by 12.6%.
Young age, female sex, a family member with COVID-19, history of stressful events, and
medical problems were associated with higher levels of anxiety. A total of 14.6% of the
respondents declared a high level and 12.6%—a very high level of stress. Young age, female
sex, the necessity of going to work (no possibility to work remotely), a history of stressful
events and medical problems, and having a friend with a confirmed COVID-19 infection
were associated with higher levels of stress. It can be assumed that most cases of elevated
distress were related to adaptation difficulties and the trauma of the pandemic [36].

The analysis of the literature also confirms the results obtained. The groups of re-
spondents in which high levels of anxiety, stress and depressive symptoms were observed,
that is mainly young people, women, and people with offspring are described as those at
higher risk of experiencing various types of mental health disorders as a consequence of
the pandemic and the restrictions introduced in response to it [41–44].

5. Conclusions

• Our study demonstrated that during the pandemic, some residents of the West Pomera-
nian Voivodeship experienced moderate to severe depressive and anxiety symptoms,
as well as sleep disorders and high levels of stress.

• During the COVID-19 pandemic, a negative impact on mental health was demon-
strated in the study group of residents of the West Pomeranian Voivodeship, mainly
including the risk of depression, anxiety or post-traumatic stress disorder. This was
especially true for the elderly and people with parental status, as these respondents
had experienced an increase in depression and a greater risk of sleep disorders.

• It has been shown that stress exposure is a risk factor for depressive symptoms
and anxiety among the respondents; therefore, it is important to carefully monitor
mental health during a pandemic so that preventative measures can be taken as early
as possible.

6. Practical Recommendations

We divide recommendations by general lifestyle during the COVID-19 pandemic:

• Regular and sufficient sleep, regular and healthy meals, drinking sufficient fluids, and
taking care of personal hygiene are essential not only for maintaining good physical
health, but also for improving mental well-being.

• Taking up physical activity is not only essential for maintaining a healthy body, but it
also helps to improve mood by lowering levels of stress hormones and stimulating the
production of endorphins, and it has a beneficial effect on immune function.

• Using relaxation and stress reduction techniques (e.g., reading, writing, listening to
music, meditation, autogenic training, and mindfulness exercises) can help you stay
healthy and be aware of your emotions. When dealing with difficulties, talking openly
about emotions with loved ones, asking for help, and feeling social support can be
effective in reducing stress and anxiety.

• Enjoying interpersonal relationships: remember to meet regularly with your loved
ones. Family time can include important conversations, party games or sports, eating
meals and doing household chores together.

• Follow the WHO recommendations to stay up to date on pandemic and public health
information by using credible news sources (e.g., watching reputable news programs
once or twice a day) and limiting exposure to non-informed media. This can promote
balanced and informed thinking about a pandemic.
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Stresu i Radzenia Sobie ze Stresem; Pracownia Testów Psychologicznych PTP: Warszawa, Poland, 2009.
16. Fisher, A.; Roberts, A.; McKinlay, A.R.; Fancourt, D.; Burton, A. The impact of the COVID-19 pandemic on mental health and

well-being of people living with a long-term physical health condition: A qualitative study. BMC Public Health 2021, 21, 1801.
[CrossRef] [PubMed]

172



Medicina 2022, 58, 196

17. Vindegaard, N.; Benros, M.E. COVID-19 pandemic and mental health consequences: Systematic review of the current evidence.
Brain Behav. Immun. 2020, 89, 531–542. [CrossRef] [PubMed]

18. Kiejna, A.; Piotrowski, P.; Adamowski, T.; Moskalewicz, J.; Wciórka, J.; Stokwiszewski, J.; Rabczenko, D.; Kessler, R.C. Epidemiol-
ogy of mental disorders and access to mental health care. EZOP—Poland—research methodology. Psychiatr. Pol. 2015, 49, 15–27.
[CrossRef]
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Abstract: The aims of this study were to develop a psychological capital (PsyCap) scale for male
nursing students and to compare the scores with those of female nursing students. Few past studies
have focused on male nursing students to understand their PsyCap relative to female nursing
students. We recruited 384 male nursing students in Taiwan to construct the PsyCap Scale with
16 items and four factors based on the relevant literature: hope, optimism, resiliency, and self-efficacy.
The scale showed good model fit in confirmatory factor analysis with factor loadings from 0.62 to
0.78. Cronbach’s alpha coefficients ranged from 0.75 to 0.83 for the four subscales and 0.91 for the
total scale. We also conducted measurement invariance tests with data from 402 female nursing
student volunteers in Taiwan. The invariance of factor loadings and intercepts of the established scale
(i.e., with the same unit and origin between genders) indicated that the male nursing students had
higher PsyCap in optimism and resiliency than the females. We developed a 16-item-scale to make
administration rapid and convenient and applied advanced statistical methods for reliable and valid
comparisons between sexes. The results may help the government to create education programmes
or policies supporting male nursing students.

Keywords: male nursing students; psychological capital; hope; optimism; resiliency; self-efficacy;
measurement invariance; brief scale

1. Introduction

Nursing has long been considered a profession predominately for women, and ‘nurs-
ing knowledge’ is equal to ‘women’s knowledge’ from the perspective of traditional occu-
pational and social culture. Therefore, the public image of nurses is tightly connected to
that of good women and good mothers. As there are fewer studies, it is not known whether
this perception of nursing decreases the psychological capital (PsyCap) of male nursing
students and it therefore deserves further exploration.

PsyCap is an individual’s positive psychological resource [1] that reflects a positive
psychological state in their personal growth and development. It enables self-efficacy
and characterises an individual’s advantages, thus allowing them to realise their valuable
potential [2]. Additionally, PsyCap encompasses invisible capital and positive energy, and
it focuses on personal positive psychological development and strives to present personal
good or positive facets, which enable one to overcome frustration and face hard times in
life with a positive attitude [3]. Da et al. [4] argued that people with abounding PsyCap
expect to have positive experiences at work, believe they are capable of achieving success,
are unlikely to be influenced by setbacks, and are willing to help others. If students persist
in their self-efficacy and resiliency, they are likely to earn good grades and have success
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in academic achievement [5,6]. Therefore, PsyCap emphasises positive psychological
development, thus helping accumulate psychological resources [7]. PsyCap includes hope,
optimism, resiliency, and self-efficacy [8,9]. Luthans, Youssef, and Avolio [10] described
the four constructs as follows: hope—an approach to acquiring success with volition and
effort; optimism—positive expectations about the future and attributions to the present;
resiliency—coping well with adversity and negativity, and recovering quickly from setbacks
to achieve success; and self-efficacy—the confidence to obtain success by making optimum
efforts when facing challenging tasks. An et al. [11] thought that when someone has
high PsyCap, they can offer more resources to organisational operations, maintain better
relationships with colleagues, have optimistic perceptions and positive self-affirmation,
and achieve positive performance.

PsyCap is a kind of psychological state with progressive development, thus signifi-
cantly affecting nursing students’ professional identification and nursing careers [12,13]. It
can promote personal positive psychological development, help nursing students reach
their present and future goals, and overcome obstacles to success [14]. Hence, PsyCap is
viewed as an index to assess factors involving one’s positive psychological development,
such as success, learning satisfaction, well-being reinforcement, and achieving desirable
goals [15]. Students with lower PsyCap had higher dropout rates [16]; however, nursing
students with higher PsyCap would take different viewpoints towards learning stress and
perform better in learning adjustment [17]. Eun and Mi-Ra [18] pointed out that PsyCap
has a significant positive correlation with academic achievement. Terry et al. [19] also found
that PsyCap helped nursing students in their study process by reinforcing their ability to
overcome difficulties. However, Manoochehri et al. [20] found that gender has different
relationships with PsyCap and spirituality. Pan et al. [21] found that PsyCap helped male
nurses in the practice environment to develop their professional ability fully and increase
their intent to engage in work. Some research has also found that male nursing students
want people to refer to them as nurses rather than male nurses [22]. These studies imply
that more research should be conducted to understand male nursing students in terms of
variables, such as PsyCap, in comparison to female nurses.

In summary, PsyCap also has a positive influence on male nursing students’ develop-
ment of their nursing careers, professional performance, and role orientation. However,
only a few studies have investigated the PsyCap of male nursing students relative to that
of female nursing students; thus, more efficient education programmes for them cannot
be developed. Whether the advantages of PsyCap for female nursing students are similar
to those for male nursing students would need more research. In the present study, the
PsyCap Scale for male nursing students was developed, and its differences relative to
female nursing students were tested using advanced statistical methods.

2. Materials and Methods

The study was of an explanatory research design type, which employed a pragmatic
methodology in terms of approach. It included a qualitative approach to literature review
for writing a draft of the PsyCap Scale and for its scrutiny by experts, and a quantitative ap-
proach to data collection and statistical analysis using a cross-sectional survey method. The
questionnaire included gender, age, general learning experiences, and a draft of the PsyCap
Scale. The study was approved by the Institutional Review Board (IRB No. 202110-E101).

2.1. Procedures

In accordance with the definitions of PsyCap, a draft with 31 items was first developed
by the authors, including seven items for hope, seven items for optimism, nine items for
resiliency, and eight items for self-efficacy. After the draft of the scale was completed,
five subject matter experts, including four nursing professionals and one psychological
professional, were invited to participate. The purpose of the expert review was to test
the content validity and construct the validity of the measurement tool and determine
if the content adequacy, conceptual clarity, and question meaning were consistent in
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each subscale [23]. We deferred to their suggestions and reorganised the related item
contents accordingly.

There were 1071 male nursing students studying in 18 nursing schools [24]. We utilised
a purposive sampling design to recruit participants from each of the two nursing schools in
the Northern, Central, and Southern areas of Taiwan. The follow-up procedure included a
quantification administration of the male nursing students we recruited. The data were
subjected to item selection by confirmatory factor analysis using LISREL 8.8 software,
referring to Li [25], to obtain a formal version of the PsyCap Scale. To understand the
status of PsyCap for male nursing students, we collected data from another questionnaire
conducted on female nursing students for comparison. Measurement invariance tests were
conducted to ensure meaningful comparisons between male and female nursing students
on a common scale [26].

2.2. Participants

A total of 384 male nursing students from six nursing schools in Taiwan were recruited
for this study. They were the main sample participants in the study, with their ages ranging
from 18.1 to 23.5 years. The mean age of the sample was 21.00 years, and the standard
deviation for age was 0.89. Of the 384 participants, 64.4% (247) had religious beliefs. We
also recruited a sample of 402 female nursing students from a nursing school in Taiwan,
with their ages ranging from 20.0 to 24.0 years. The mean age of the female nursing students
was 20.61 years, with a standard deviation of 1.36. Of the 402 participants, 61.9% (249) had
religious beliefs.

2.3. Instrument

To develop the PsyCap Scale for male nursing students, we referred to the existing
literature [14,27–31] to obtain the connotations of the four subscales. Connotations for hope
included a positive motivation state under which one orients to their goal to realize it;
when the way to their goal is not available or is thwarted, they find another way, and never
give up. Optimism was characterised by positive psychological characteristics that help
individuals to cope with stress and adverse conditions. It is also a kind of working theory
or style for attributing positive events and their persistence to the self, while attributing
adverse events to external and situational factors. Resiliency was defined as the capability
to bounce back or recover quickly from disadvantageous situations. It has important
implications for promoting ability, such as obtaining positive energy and persistent belief,
as well as the ability to overcome challenges, cope with stress, and endure plight to achieve
success. Regarding self-efficacy, this was characterised as the belief in oneself that one can
succeed when facing challenges and adversity. This belief stems from self-confidence in
accomplishing a specific task.

Therefore, we created a 31-item draft encompassing the four dimensions. The draft of
the scale was scored using a five-point Likert scale. Point 1 represented strongly disagree,
2 represented disagree, 3 represented no comment, 4 represented agree, and 5 represented
strongly agree. Higher scores represented higher hope, optimism, resiliency, and self-
efficacy; therefore, the higher the sum of all items, the higher the PsyCap. The content
validity index was calculated according to the opinions and evaluations from the five
experts, and it was 0.91.

2.4. Statistical Analyses

Structural equation modelling (SEM) was applied in the analyses. We randomly
selected 60% (230) of the 384 male nursing students to test the four-factor model of the
PsyCap Scale for confirmatory factor analysis. The measurement model of SEM was
used to test the fit of the 31 items with the four factors. Li’s [25] item selection strategies,
mainly based on a modification index involving factor loadings or item error correlations,
were considered in the test. In addition, items with factor loadings lower than 0.60 were
eliminated. Once the final items were selected, the total male sample was used to confirm
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the four-factor model. The common model fit indices are listed [32,33], such as χ2/df (the
ratio of chi-square to degrees of freedom) < 5, comparative fit index (CFI) > 0.90, non-
normed fit index (NNFI) > 0.90, adjusted goodness of fit index (AGFI) > 0.90, standardised
root mean square residual (SRMR) < 0.06, and root mean square error of approximation
(RMSEA) < 0.08.

In addition, to ensure that scores between male and female nursing students could be
reliably compared, measurement invariance tests were conducted based on nested models.
The steps included factor pattern invariance (configural invariance), factor loading invari-
ance (metric invariance), and intercept invariance (scalar invariance) to ensure meaningful
comparisons under a common origin and unit of scale. Measurement invariance tests were
conducted mainly on the basis of differences in chi-square values (Δχ2) and degrees of
freedom (Δdf ) between the nested models. When Δχ2 was not significant, it indicated that
constraining parameter estimates to be the same between genders was plausible because
invariance had been built up. Once the measurement invariances were built up, the mean
differences of the four factors could be acquired between genders.

3. Results

The four-factor model with 31 items was first tested using confirmatory factor analysis.
The model fit indices showed χ2 = 868.54, df = 428, p-value < 0.001, χ2/df = 2.03, CFI = 0.98,
NNFI = 0.98, AGFI = 0.85, SRMR = 0.045, and RMSEA = 0.052, indicating poor model
fit. The factor loadings ranged from 0.59 to 0.78, with a mean factor loading of 0.67. The
correlation coefficients among the four factors ranged from 0.75 to 0.92. The Cronbach’s
alpha reliability coefficients ranged from 0.85 to 0.89 for the four subscales and 0.95 for the
total scale.

To promote the convenient use of the scale and increase the model fit to avoid validity
shrinkage in other applied research, fewer and better items would be suitable. In the item
selection process, eight items were eliminated because of high correlation between item
errors, four items were eliminated because of loadings on non-principal factors, and three
items were eliminated because of lower factor loadings. Finally, 16 items were selected
based on the modification index of the SEM. The model fit indices for the model of the
four factors with 16 items were χ2 = 142.20, df = 98, p-value = 0.02, χ2/df = 1.45, CFI = 0.99,
NNFI = 0.99, AGFI = 0.94, SRMR = 0.035, and RMSEA = 0.034, indicating better model fit
outcomes in general. The contents of the 16 items with four factors, their factor loadings,
and reliability coefficients are presented in Table 1. It shows that the factor loadings ranged
from 0.62 to 0.78, with a mean factor loading of 0.68, indicating better convergent validity.
The Cronbach’s alpha reliability coefficients were from 0.75 to 0.83 for the four subscales and
0.91 for the total scale, still indicating good internal consistency reliability. The correlation
coefficients among the four factors ranged from 0.73 to 0.91. Although the correlation
coefficients were a little high in general, the four-factor model passed the discrimination
validity test compared with three-factor models by chi-squared difference tests (not shown
in the tables).
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Table 1. Factor loadings and reliability coefficients of the PsyCap Scale (N = 384).

Items
Factor

Loading
Cronbach’s

Alpha

1. I have the power in my heart to support my learning in nursing. 0.76
2. I struggle to reach the goal of being a nurse 0.78

3. I think the nursing profession offers me a more promising future 0.75
4. I would console myself and persist while facing plight in learning 0.68 0.83

5. I can face uncertainty with a positive attitude towards learning nursing 0.68
6. I can face various difficulties with a positive attitude towards learning nursing 0.64

7. I can actively search for solutions to problems in my nursing education 0.65
8. I can maintain a positive belief in my prospects as a nurse in any situation 0.67 0.75

9. I can learn and grow from errors while facing problems 0.69
10. I can find relevant persons (e.g., teacher, classmate, and senior schoolmate) to help solve problems 0.63

11. I can face frustrations bravely during my nursing education 0.63
12. I can recover rapidly from anger to a normal emotion while learning nursing 0.67 0.75

13. I am enthusiastic about learning nursing to realise my dream 0.69
14. I dedicate myself to my future and goal 0.69

15. I am confident to cope with accidents in my nursing education 0.70
16. I believe that I can solve any problems related to learning nursing 0.62 0.77

Note: Hope includes items 1–4, Optimism includes items 5–8, Resiliency includes items 9–12, and Self-efficacy
includes items 13–16. The Cronbach’s alpha coefficient for all items was 0.91. The mean (standard deviation)
for the Hope subscale is 14.27 (3.51), for the Optimism subscale is 14.53 (3.48), for the Resiliency subscale is
14.29 (3.52), for the Self-efficacy subscale is 13.54 (3.59), and for the PsyCap Scale is 56.63 (12.13).

Next, to avoid measurement errors interfering in male nursing students’ PsyCap Scale
scores for comparison with those of female nursing students, we conducted a series of
measurement invariance tests (Table 2). The top panel of Table 2 shows that the models for
both male and female nursing students passed tests involving configural invariance, metric
invariance, and scalar invariance. Specifically, the good model fit indices of Model A, such
as χ2 = 351.03, df = 196, p-value < 0.001, χ2/df = 1.79, CFI = 0.99, RMSEA = 0.045, and
SRMR = 0.035 for male and 0.043 for female nursing students, indicated the same number
of factors for both genders (configural invariance). Model B was compared to Model A
with Δχ2 = 9.74 and Δdf = 12, with a non-significant result (p > 0.05), indicating the same
factor loadings between genders (metric invariance). Additionally, Model C was compared
to Model B with Δχ2 = 20.24 and Δdf = 12, also having a non-significant result (p > 0.05),
indicating the same intercepts between genders (scalar invariance).

Table 2. Tests of measurement invariance in the PsyCap Scale between genders.

Models
Compared

Model
χ2 (df ) RMSEA CFI SRMR Δχ2 (Δdf )

A. Configural invariance 351.03(196) 0.045 0.986 0.035/0.043
B. Complete metric invariance A 360.77(208) 0.043 0.986 0.037/0.049 9.74(12)
C. Complete scalar invariance B 381.01(220) 0.043 0.985 0.037/0.049 20.24(12)

D. Complete invariance of error variances C 528.11(236) 0.056 0.975 0.044/0.059 147.10(16) ***
E. Partial invariance of error variances C 390.80(225) 0.043 0.985 0.038/0.051 9.79(5)

F. Complete invariance of factor variances C 402.26(224) 0.045 0.984 0.083/0.085 21.25(4) ***
G. Partial invariance of factor variances C 386.57(222) 0.043 0.985 0.056/0.061 5.56(2)

H. Complete invariance of factor covariances G 406.30(228) 0.045 0.983 0.066/0.068 19.73(6) **
I. Partial invariance of factor covariances G 389.89(225) 0.043 0.985 0.055/0.064 3.32(3)
J. Complete invariance of latent means F 443.11(228) 0.049 0.980 0.082/0.084 40.85(4) ***

K. Partial invariance of latent means F 406.47(226) 0.045 0.983 0.083/0.085 4.21(2)

** p < 0.01. *** p < 0.001.

After the three invariance tests involving the A, B, and C models were confirmed, the
variances, covariances, and means of the four factors were compared between genders
in the common unit (by metric invariance) and origin (by scalar invariance) of factors
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in the scale. The lower panel in Table 2, also called the structure invariance test, shows
comparisons between genders in the variances, covariances, and means of the four factors,
specifically when the same factor variances between genders were not met (Δχ2 = 21.25,
Δdf = 4, and p < 0.001). The partial factor variance invariance test indicated that two factors,
hope and optimism, did not have the same factor variances between genders (Δχ2 = 5.56,
Δdf = 2, and p > 0.05). Although the same factor covariances between genders were not met
(Δχ2 = 19.73, Δdf = 6, and p < 0.001), the partial factor covariance invariance test showed
that the three paired factor covariances (resiliency and self-efficacy, hope and optimism,
and hope and self-efficacy) did not have the same factor covariances between genders
(Δχ2 = 3.32, Δdf = 3, and p > 0.05). Although the same factor means between genders were
not met (Δχ2 = 40.85, Δdf = 4, and p < 0.001), the partial factor mean invariance test showed
that the two factors, optimism and resiliency, did not have the same factor means between
genders (Δχ2 = 4.21, Δdf = 2, and p > 0.05).

The estimated coefficients in the common metric completely standardised solution
are presented in detail in Tables 3 and 4. Male nursing students had significantly higher
optimism (2.27 vs. 2.15) and resiliency (2.28 vs. 2.17) factor means than female nursing
students and significantly higher correlation coefficients between hope and optimism (0.92
vs. 0.74) and between hope and self-efficacy (0.89 vs. 0.76). The male nurses also had lower
correlation coefficients between resiliency and self-efficacy (0.82 vs. 0.98) than the females.

Table 3. Invariant and non-invariant factor loadings, intercepts, error variances, and mean differences
between genders.

Factors Items
Factor

Loadings
Intercepts

Error
Variances

Latent
Mean

Hope

h1 0.68 −0.11 0.46/0.62
h2 0.69 −0.24 0.38/0.66 2.49
h3 0.65 0.13 0.43/0.70
h4 0.64 0.23 0.60

Optimism

o5 0.61 0.05 0.52/0.77
o6 0.59 0.21 0.65 2.27/2.15
o7 0.59 0.01 0.59/0.71
o8 0.63 −0.27 0.59

Resiliency

r9 0.62 −0.13 0.50/0.71
r10 0.60 0.14 0.65
r11 0.59 0.23 0.65 2.28/2.17
r12 0.59 −0.21 0.51/0.77

Self-efficacy

e13 0.61 0.04 0.50/0.76
e14 0.64 −0.22 0.48/0.70 2.25
e15 0.61 0.05 0.50/0.75
e16 0.58 0.13 0.58/0.74

Note: All estimates are presented as a common metric and completely standardised solution. For factor loadings,
intercepts, and error variances, non-invariant estimated coefficients are presented with a male/female pattern,
and invariant estimated coefficients are presented with a single value.

Table 4. Interfactor correlation of the four factors of the PsyCap scale between genders.

Factors Hope Optimism Resiliency Self-Efficacy

Hope 1.22/0.79
Optimism 0.92/0.74 1.13/0.88
Resiliency 0.78 0.95 1.00

Self-Efficacy 0.89/0.76 0.91 0.82/0.98 1.00
Note: All estimates are presented in a common metric completely standardised solution; hence, some values are
higher than 1.00. Non-invariant estimated coefficients between genders are presented with a male/female pattern;
invariant estimated coefficients are presented with a single value. Correlation with hope or optimism should be
interpreted cautiously because of the non-invariance of variance in hope and optimism between genders.
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4. Discussion

The PsyCap Scale was developed in this study with good reliability and validity. As
shown in Table 4, the high correlation coefficients among the four factors showed that hope,
optimism, resiliency, and self-efficacy had much variance overlapping, which reflected a
common construct source, namely PsyCap. The study also implied that the definitions
of the four constructs (factors) were similar, and they were included under the bigger
construct, PsyCap. Nonetheless, although the high correlation coefficients among the four
factors seemed to hinder discrimination between them at a glance, they met the test of
discrimination validity between nested models with Δχ2. In fact, from the perspective of
observed variables, the correlation coefficients among the four subscales were only from
0.58 to 0.69 for male nursing students and from 0.56 to 0.64 for female nursing students,
and this was consistent with the general extent of correlation coefficients in most subscales
summed for a total score for any scale.

The value of the measurement invariance test between genders lies in ensuring com-
parability of psychological scale scores between male and female nursing students. The
invariance test of error that was not met (Model D) only hinders comparisons between
individuals but not between groups in observed scores. Although invariances of factor
loadings and intercepts between groups were met, they must be sufficient to guarantee
between-group differences for factors (latent variables) and observed variables on a com-
mon scale because the expected value of measurement errors in group type was zero [33].
In addition, comparisons between genders in the means of latent variables also need to
be based on the invariance of variances. Similar to the general t-test of differences in the
group means of observed variables, equal variances must be assumed between groups in
advance. Therefore, the test of invariance of the latent means was conducted based on
Model F rather than Models C or E.

Some reports have found that male nursing students feel isolated and sidelined as
they encounter more obstacles. They also report that male nurses experience more role
stress and have more negative opinions than female nursing students [34–36]. However,
no study has compared PsyCap between male and female nursing students. We found
that male nursing students had higher PsyCap, including hope, optimism, resiliency, and
self-efficacy, than female students on average. Statistically significant differences were
observed in optimism and resilience. Hence, traditional occupations and social culture did
not lower the PsyCap of male nursing students. It is worth noting that comparisons in latent
means yield more reliable and valid outcomes because they are free of measurement errors.
The results implied that male nursing students may have more potential for nursing care,
despite facing more negative experiences and challenges, than female nursing students.
However, there are many psychological variables and different skills related to nursing
care that could be important for male nursing students to learn. Nonetheless, our research
results should encourage more male nursing students to feel confident to persist in nursing.
Nowadays, the shortage of nursing manpower is a challenge worldwide, and encouraging
men involved in nursing would help to solve the problem [37]. In Taiwan, the growth rate
of male nursing students has increased from 0.41% in 1985 to 11.68% in 2019, and over
1000 male students have majored in nursing in recent years [24]. It is believed that the
present research results would benefit the government in developing relevant policies for
career planning for male nursing students.

In addition, regardless of the perspectives of PsyCap as trait-like [14,38], having
states [39–41], and requiring integration [30,42], they all agreed that PsyCap could be
fostered and developed. Therefore, the design of different education programmes for male
and female nursing students can refer to these results. For example, the results showing that
male nursing students had higher correlation coefficients between hope and optimism and
between hope and self-efficacy could be applied to training programmes. Interventions can
be designed for male nursing students with low optimism or self-efficacy to promote their
sense of hope to help increase their optimism and self-efficacy. Although the participants
in this study were not sampled randomly, the sample size of male nursing students was
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large enough to be representative in Taiwan. Finally, the present results came from a
non-experimental research design and would be difficult to execute in a causal-effect one;
hence, more studies should be conducted to confirm them.

5. Conclusions

In this study, we developed the PsyCap Scale, which was shown to have good relia-
bility and validity among male nursing students. In addition, because the scale is brief,
including only 16 items, it can save time and is well-suited to the increasing use of online
survey administration. Notably, based on advanced statistical methods and measurement
invariance tests, we found that male nursing students had higher PsyCap levels of optimism
and resiliency than female nursing students, and higher correlation coefficients between
hope and optimism and between hope and self-efficacy. However, the male nurses had
lower correlation coefficients between resiliency and self-efficacy than the female nurses.
The results may be valuable in future research and training for male nursing students. In
addition, the development of the PsyCap Scale can help male nursing students understand
their potential and standing on hope, optimism, resiliency, and self-efficacy, and conse-
quently, have enough confidence to face the many stressors in the learning stages, thus
fostering ambition and devotion to their nursing profession.
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Abstract: Life-threatening bleeding after oocyte retrieval is unusual. We report a case of massive
vaginal bleeding requiring transcatheter arterial embolization (TAE) after transvaginal US-directed
follicle aspiration for oocyte retrieval and provide a brief review of cases in which the pseudoa-
neurysm of the injured artery was managed with a TAE approach. A 40-year-old woman presented
massive vaginal bleeding after transvaginal ultrasonography-directed follicle aspiration for oocyte
retrieval. Contrast-enhanced computed tomography revealed active bleeding from the uterine ostium.
Transcatheter arterial embolization was performed for a pseudoaneurysm of the right pudendal
artery to manage the hemorrhage. Potentially life-threatening bleeding should be recognized as a rare
complication after oocyte retrieval to promptly establish the diagnosis and preserve the uterus.

Keywords: oocyte retrieval; in vitro fertilization; pseudoaneurysm; hemorrhage; transcatheter arte-
rial embolization

1. Introduction

In vitro fertilization (IVF) is a common treatment worldwide for people who cannot
conceive naturally. IVF is generally very safe, and those undergoing IVF rarely experience
any health or pregnancy-related problems associated with the procedure [1]. Transvaginal
ultrasonography (US)-directed follicle aspiration is a standard procedure for oocyte retrieval
for most IVF cases, and life-threatening bleeding after oocyte retrieval has been reported
in 0.8% of IVF cases [1]. Potential risk factors for bleeding after oocyte retrieval include
coagulation disorders, multiple punctures, and adhesion of the ovary to other organs [2–4].

Here, we report a case of massive vaginal bleeding requiring transcatheter arterial
embolization (TAE) after transvaginal US-directed follicle aspiration for oocyte retrieval
and review the relevant literature.

2. Case Presentation

A 40-year-old woman with a history of primary infertility for three years was trans-
ferred using emergency transportation from another hospital. She presented massive
vaginal bleeding. Her vital signs were as follows: heart rate, 135 bpm; blood pressure,
80/65 mmHg; and respiratory rate, 25 breaths/min. The hemoglobin level was 6.1 g/dL.
The patient became hemodynamically unstable and had hypotension. She had undergone
transvaginal US-directed follicle aspiration to retrieve oocytes 6 h earlier at another hospital.
This was her second attempt at oocyte retrieval.

The patient had no history of surgical intervention. Her left ovary with a chocolate
cyst due to a history of endometriosis adhered to the uterus and was unsuitable for
oocyte retrieval. Further, the right ovary was firmly fixed behind the middle uterine
segment. Her physician assessed the difficulty in obtaining oocytes with conventional
follicle aspiration through the vaginal fornix from the right ovary because the right ovary
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was malpositioned. In addition to conventional follicular aspiration through the vaginal
fornix, transmyometrial oocyte retrieval was performed for the right ovary under US
guidance using a 19-gauge aspiration needle. To perform transmyometrial puncture, an
aspiration needle was inserted obliquely through the lower uterine segment to reach
the right ovary. Color Doppler was used to check blood flow around the follicles and
myometrium. Three oocytes were retrieved.

10 min after the procedure, Pulsatile vaginal bleeding and pain persisted after the
procedure. Gauze packing did not stop the vaginal bleeding. She was transferred to our
hospital using emergency transportation because she became hemodynamically unstable
and developed hypotension with gauze packing alone.

Contrast-enhanced computed tomography (CT) on admission revealed active bleeding
from the uterine ostium suggesting a ruptured pseudoaneurysm (Figure 1). TAE was
performed after transfusion with two units of packed red blood cells. TAE was performed
60 min after arrival at our hospital. Aortography showed active bleeding from the branch
of the right pudendal artery (Figure 2A). A 1.8-Fr microcatheter was introduced near
the bleeding point (Figure 2B). After performing TAE using gelfoam, the patient became
hemodynamically stable. TAE lasted 30 min. No adverse events related to the procedure or
rebleeding were noted. The patient was discharged from our hospital five days after the
TAE. Since then, she has been undergoing fertility treatment.

 

Figure 1. A case of a 40-year-old woman with massive vaginal bleeding. She underwent transvagi-
nal US-directed follicle aspiration for oocyte retrieval 6 h earlier. Contrast-enhanced computed
tomography (CT) on admission reveals active bleeding from the uterine ostium (arrow).
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Figure 2. (A) Aortography showing active bleeding from the branch of the right pudendal artery
(arrow). (B) A 1.8-Fr microcatheter is introduced near the bleeding point (arrow). TAE is performed
using gelfoam.

IVF is an established treatment modality for infertility worldwide. In assisted re-
production, US-guided retrieval of oocytes through the vaginal fornix is now accepted
as a safe and well-tolerated method involving a low overall complication rate [1]. Al-
though bleeding is one of the complications of IVF resulting from US-guided transvaginal
oocyte retrieval [2–6], it is generally insignificant and is often controllable with topical
treatments, such as the application of pressure and/or topical hemostatic agents. Major
vaginal hemorrhage due to vascular injury has been reported in 0.8% of IVF cases [1].

In our case, transmyometrial oocyte retrieval was performed in addition to conven-
tional follicular aspiration through the vaginal fornix. This might have increased the risk of
hemorrhage because vascular penetration with aspiration can cause myometrial trauma [7].

Very rare cases require TAE to stop bleeding associated with oocyte retrieval. We
searched PubMed and Google Scholar to review the available literature (published until
April 2022) on massive vaginal bleeding requiring TAE after transvaginal US-directed
follicle aspiration for oocyte retrieval using the key terms “oocyte retrieval,” and “arterial
embolization”. There were six cases (including our case) requiring TAE after transvaginal
US-directed follicle aspiration for oocyte retrieval due to pseudoaneurysm (Table 1). More-
over, there were two cases (case No.2 and our case) punctured through the myometrium.
The pseudoaneurysm was found immediately or seven days after oocyte retrieval in three
of these cases [3,4] and, surprisingly, during pregnancy in the remaining three cases [2,5,6].
It might be speculated that increased blood flow to pelvic organs and hormonal changes
during pregnancy would enlarge the pseudoaneurysm and make it visible. Therefore, in
IVF pregnancy cases, the presence of pseudoaneurysms should be checked not only after
oocyte retrieval but also during pregnancy.
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Table 1. TAE cases after transvaginal US-directed follicle aspiration for oocyte retrieval due to the
presence of pseudoaneurysm.

Case Authors
Age of the

Patient (Years)
Past Medical

History
Symptoms

The Day
Pseudoaneurysm

Was Observed

Diagnosis of
Pseudoa-
neurysm

The Injured
Artery

The Embolic
Material

1 Bozdag et al. [2] 22 Nothing Nothing 29 weeks of gestation
(33 weeks after OR) US, MRI

Left inferior
pudendal

artery
NBCA

2 Takeda et al. [3] 34 Four
miscarriages

Vaginal
bleeding 7 days after OR US

Right
uterine
artery

NBCA

3 Kart et al. [4] 40 Mild factor
VIII deficiency

Pain, pale,
hypotension Same day of OR US

Right and
left uterine

arteries
PVA

4 Pappin and
Plant [5] 37 Not reported Vaginal

bleeding
12 weeks of gestation

(6 years after OR) US, MRI Left internal
iliac artery

Coils,
thrombin

5a * Mulkers et al. [6] 35 Laparoscopy Pain 19 weeks and 2 days of
gestation US, MRI Left uterine

artery
Microsphere,
gelfoam, coils

5b * 35 Laparoscopy Pain, vaginal
bleeding 30 weeks of gestation US, MRI Left uterine

artery Glue

6 The present case 40 Nothing

Pain,
hypotension,

vaginal
bleeding

Same day of OR CT
Right

pudendal
artery

Gelfoam

TAE, transcatheter arterial embolization; OR, oocyte retrieval; NBCA, N-butyl-2-cyanoacrylate; PVA: polyvinyl
alcohol. * 5a and 5b are the same patients. Recanalization of the pseudoaneurysm required repeated TAE
during pregnancy.

The management of pseudoaneurysms based on the fertility of the case may be
controversial (Figure 3). TAE has some advantages. It is a safe, highly effective at stopping
and preventing bleeding, minimally invasive technique that can be completed repeatedly.
The disadvantage of TAE is the use of ionizing radiation, including the effect on fertility.
However, the effects of exposure can be minimized by shortening the procedure time.
Recanalization of a pseudoaneurysm requiring repeat TAE during pregnancy was noted in
one of the six cases [6]. N-butyl-2-cyanoacrylate (NBCA) was used as the embolic material
in three of the cases [2,3,6]. NBCA is a permanent liquid embolic material. None of them
showed recurrence after TAE with NBCA, but subsequent gestation in women desiring
future fertility has not been fully investigated. Gelfoam has a risk of pseudoaneurysm
recanalization. However, we embolized the artery with a gelfoam considering future
fertility. No reports of pregnancy and childbirth after the treatment of pseudoaneurysms
after IVF are available. Further studies are required to determine the most appropriate
embolic material.

Figure 3. Management algorithm for patients with vaginal bleeding with a history of oocyte retrieval.
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In conclusion, it is important to recognize pseudoaneurysm as a rare complication
after IVF to achieve a prompt diagnosis and enact uterus-preserving management for
this potentially life-threatening disorder. Both the fertility specialist and general obstetri-
cian/gynecologist should be aware of this to ensure better counseling of their patients and
effective treatment.
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Abstract: Background and objectives: In low- and middle-income countries, the leading cause of
neonatal mortality is perinatal asphyxia. Training in neonatal resuscitation has been shown to
decrease this cause of mortality. The program “Helping Babies Breathe” (HBB) is a program to teach
basic neonatal resuscitation focused on countries and areas with limited economic resources. The
aim of the study was to determine the effect of the implementation of the HBB program on newborn
outcomes: mortality and morbidity. Material and Methods: A systematic review was carried out on
observational studies and clinical trials that reported the effect of the implementation in low- and
middle-income countries of the HBB program on neonatal mortality and morbidity. We carried out a
meta-analysis of the extracted data. Random-effect models were used to evaluate heterogeneity, using
the Cochrane Q and I2 tests, and stratified analyses were performed by age and type of outcome to
determine the sources of heterogeneity. Results: Eleven studies were identified. The implementation
of the program includes educational strategies focused on the training of doctors, nurses, midwives,
and students of health professions. The poled results showed a decrease in overall mortality (OR 0.67;
95% CI 0.57, 0.80), intrapartum stillbirth mortality (OR 0.62; 95% CI 0.51, 0.75), and first-day mortality
(OR 0.70; 95% IC 0.64, 0.77). High heterogeneity was found, which was partly explained by differences
in the gestational age of the participants. Conclusions: The implementation of the program HBB in
low- and medium-income countries has a significant impact on reducing early neonatal mortality.

Keywords: Helping Babies Breath Program; Basic Newborn Resuscitation; infant mortality; asphyxia
neonatorum; critical care outcomes

1. Introduction

The worldwide neonatal mortality rate is approximately 19 deaths per 1000 live
births [1], of which 90% occur in low-income countries [2]. In this context, the Sustainable
Development Goals (SDG) of the World Health Organization (WHO) proposed to end
preventable deaths in newborns, reducing neonatal mortality to 12 per 1000 live births by
2030 [1]. During labor and birth, the highest mortality rate is concentrated at 73% of deaths
in this period [3,4], mainly due to perinatal asphyxia [5].

On the other hand, the training of health personnel in neonatal resuscitation has been
shown to be a strategy for reducing mortality and perinatal asphyxia [6,7]. Therefore,
the WHO recommended the presence of a person skilled in neonatal resuscitation at all
births [8]. So, implementing standardized programs in neonatal resuscitation training for
personnel in charge of newborns during birth could reduce neonatal mortality [9].

Nevertheless, the current recommendations of the International Liaison Committee
on Resuscitation (ILCOR) are aimed at high-income countries, which makes them difficult
to implement in countries with the highest neonatal mortality rate [10]. Therefore, it is
necessary to adapt the neonatal resuscitation recommendations to these countries [10]. The
American Academy of Pediatrics (AAP), with the support of other agencies, has developed
a modified neonatal resuscitation program called Helping Babies Breathe (HBB). It is an
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evidence-based educational program for low and middle-income countries and areas with
limited economic resources, focused on the first minute of life or “golden minute”, to teach
respiratory support (Basic Neonatal Resuscitation) with a mask bag, thermoregulation,
stimulation, evaluation, and early initiation of breastfeeding [11–13].

In some studies, it has been observed that the implementation of the program could
influence the reduction of neonatal mortality [14,15], and the economic evaluation of the
implementation of the program has been shown to be cost-effective in the prevention of
neonatal mortality [16,17]. In this frame, it is important to recognize the importance of
training health personnel and the implementation of basic neonatal resuscitation programs
as a measure to deal with this problem. The objective of this study was to determine the
effect of the implementation of the HBB program on newborn mortality and morbidity.

2. Materials and Methods

2.1. Literature Search Strategy

A systematic review using the PRISMA-2020 guideline for the identification, screening,
and inclusion of studies was conducted. The protocol was registered in PROSPERO
(International Prospective Register of Systematic Reviews) with the code CRD 42021264846.

The search was carried out from 1 to 30 June 2021 in the electronic databases Pubmed,
EMBASE, LILACS (Literatura Latinoamericana y del Caribe en Ciencia de la Salud), Web
of Science, and Cochrane Central Register of Controlled Trials. A manual search was
also carried out on Google Scholar, the official website of the HBB program, the personal
files of the researchers, and using the snowball method. The search was not restricted by
language or year. When needed, additional information and clarified information from
data published by individual trial authors were requested.

The search terms used included synonyms or thesauri from the MeSH (Medical
Subjects Heading) web dictionaries: newborn, neonate, infant, Helping Babies Breathe,
golden minute, neonatal resuscitation, and mortality. The following search strategy was
used for Pubmed and was adapted for other electronic databases: ((helping [All Fields]
AND (“infant” [MeSH Terms] OR “infant” [All Fields] OR “babies” [All Fields]) AND
(“Breathe (Sheff)” [Journal] OR “breathe” [All Fields])) OR (golden [All Fields] AND
minute [All Fields]) OR ((“infant, newborn” [MeSH Terms] OR (“infant” [All Fields] AND
“newborn” [All Fields]) OR “newborn infant” [All Fields] OR “neonatal” [All Fields])
AND (“resuscitation” [MeSH Terms] OR “resuscitation” [All Fields]))) AND mortality
[All Fields].

2.2. Inclusion Criteria

1. The term newborn was considered as a gestational age of greater than or equal to
37 weeks of gestation and up to 30 days of life. The term preterm newborn was
considered as a gestational age of fewer than 37 weeks and up to 30 days of life
and/or 40 weeks of corrected age at term.

2. Studies, whose objective was to evaluate the effect of the implementation of the HBB
program in private or public health institutions (hospitals or clinics), in low and
middle-income countries or scenarios.

3. Reporting data on mortality and morbidity outcomes.
4. Clinical trials, quasi-experimental studies, and observational studies.

2.3. Exclusion Criteria

1. Literature reviews such as systematic, integrative, and/or narrative reviews; a sum-
mary of conferences and correspondence to the editor.

2. Poster presentations, conferences, and/or abstracts only.

2.4. Outcomes

The primary outcome was newborn mortality, defined as death in the period from
birth to the first 28 days of life. The secondary outcomes were intrapartum mortality,
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defined as the birth of a viable fetus with a gestational age greater than 22 weeks or birth
weight greater than 500 g, an Apgar score of 0 at minutes one and five, without signs of
maceration, and presenting fetal heart sounds at the entrance and onset of labor; mortality
in the first 24 h; early mortality, understood as the death of the newborn in the first 7 days
of life, and late mortality, which was defined as death between 8 and 28 days of life.
Morbidity outcomes were the effect on perinatal asphyxia, intraventricular hemorrhage,
necrotizing enterocolitis, neonatal sepsis, bronchopulmonary dysplasia, and length of stay
in the neonatal unit.

2.5. Screening and Inclusion of Studies

The initial search and selection of studies were carried out independently by two
researchers (PA, AC). Initial results were compared, and discrepancies were resolved by
consensus with a third researcher (SA). To define their final entry into the systematic review,
the articles identified as relevant by screening were retrieved in full text for in-depth
reading independently by the two researchers. Again, the discrepancies were resolved by
consensus with a third investigator (SA).

2.6. Data Extraction and Synthesis

Information on the characteristics of the study was extracted in terms of bibliometric
data (author, year, and country of publication) and data relevant to the study (type of health
institution included and geographic area, study methods, characteristics of the included
newborn cohort, methods of how the implementation of the program was carried out,
educational strategy, and outcomes evaluated). This information was extracted indepen-
dently by the reviewers. Differences were resolved through discussions and consensus.
The assessment of the risk of bias in the observational studies was carried out with the
Robins I checklist [18].

2.7. Statistical Analysis

Odds ratios (OR) with a 95% confidence interval (CI) were used as a measure of
effect size. Random effects models were used to account for different sources of variation
among studies. Heterogeneity was assessed using Q of Cochrane, which determined if the
variability of the effects was greater than those expected by chance, and the I2 statistic test
was used to rate the degree of heterogeneity as none <25%, low 25–49%, moderate 50–74%,
and high ≥75%. If heterogeneity existed, subgroup analyses according to the quality and
risk of bias of the studies were performed to determine its source. Report and publication
bias was assessed by examining the degree of asymmetry in a funnel plot, and funnel plot
symmetry was assessed with the Egger’s test. STATA 14 software was used for analyses.

3. Results

3.1. Characteristics of Included Studies

A total of n = 6380 studies were identified. After deleting duplicates and initial
screening, n = 22 studies were selected as potentially eligible. Finally, ten articles were
chosen, and when performing the snowball strategy, one additional document was found.
Therefore, for qualitative synthesis, eleven studies were included, while for meta-analysis,
ten studies were included (Figure 1). The main causes of exclusion were another type of
intervention, different outcomes, and types of study.

Regarding the study design, n = 8 were before and after studies, two were prospective
cohort studies, and one was a clinical trial [19]. The implementation of the intervention was
carried out in health institutions (private or public hospitals and rural or urban hospitals)
and focused on the training of health personnel (nurses, doctors, and students) as well as
midwives during vaginal births and cesarean sections.

The studies included a total of n = 412,741 infants, of which n = 106,317 were preterm
newborns. However, not all studies report gestational age at birth. Additionally, it was ob-
served that the implementation of HBB was carried out under different strategies and took
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different training times between the different cohorts. Finally, all studies were assessed over-
all, and subgroup mortality was given by intrapartum in the first 24 h, early, and late mor-
tality. Regarding the morbidity reported in the included studies, only two studies [20,21]
reported it, and it was in relation to the outcome of perinatal asphyxia (Table 1).

Figure 1. Study flowchart.

Table 1. Characteristics of the included studies.

Author, Year,
Country

Design Duration of
Study

Sample and
Place

Objective
Intervention-

Implementation
Strategy

Measured
Outcomes

Msemo 2013
Tanzania

[21]
Before and after 2 years

86.621 (8124
before and

78,500 after)
8 hospitals in

Tanzania

To determine whether
the implementation of

HBB improves the basic
skills of those attending

deliveries, including
the application of mask

bag ventilation, and
whether it reduces early

neonatal mortality by
50% and death rate.

For 6 to 9 months: The
principal investigator and

trainers conducted a
one-day training of

healthcare providers at
each hospital

Overall mortality,
intrapartum

mortality, 24 h
mortality and

asphyxia

Mduma 2015
Tanzania

[22]
Before and after 2 years

(2010–2012)

9807 (4894 before
and 4812 after)

1 hospital in
Tanzania

To assess whether
frequent and brief HBB

simulation training
would affect clinical
practice and reduce

24 h neonatal mortality.

Training in FBOS HBB
simulation. One-day

trainings for everyone who
works in the delivery room.
Monthly training sessions of

40 min duration. The
practical sessions focused

on the immediate basic care
of stabilization and

resuscitation intervention.

Overall mortality,
intrapartum

mortality, 24 h
mortality
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Table 1. Cont.

Author, Year,
Country

Design Duration of
Study

Sample and
Place

Objective
Intervention-

Implementation
Strategy

Measured
Outcomes

Rule 2017
Kenya

[20]
Before and after

21 months
(1/2014–
9/2015)

4117 (2106 before
and 2011 after)

1 hospital in
Bomet, Kenya

Describe a study that
uses quality

improvement. The
hospital’s Neonatal

Task Force identified
high rates of asphyxia

at birth (BA) as a
quality gap. With the

implementation of
HBB, they sought to
reduce hospital BA
rates by 50% over a
six-month period.

An HBB coach joined the
team for one year to train its

members in the HBB
methodology. Prior to initial
training, reference practices
in the delivery room were
observed, staff members

were interviewed, and task
force members were trained

as HBB teachers.

Asphyxia

Patel 2019
India
[23]

Before and after 2 years
(2011–2013)

78,948 (38,078
before and

40,870 after)

13 hospitals in
Nagpur, India

To assess perinatal
mortality at day 1 in

facility deliveries
before and after HBB

implementation

HBB training of instructors
who then trained birth

attendants, introduction of a
multifaceted follow-up

program, and retraining of
delivery attendants after six

months. They were
instructed to reanimate all

non-macerated births,
including those considered

fresh stillbirths.

Overall mortality,
intrapartum

mortality, 24 h
mortality

Innerdal 2019
Mali
[24]

Before and after 3 years
(2015–2018)

9769 (3125 before
and 6644 after)

1 hospital in Mali
and 13 district
health centers.

Reduce neonatal
mortality in Mali by

introducing HBB.

The implementation of the
first edition of HBB was

44 sessions, of 1 or 2 days.
The evaluation of the

training was carried out
with a written test before

and after the sessions. Then
they trained in the second

edition of HBB with a
duration of 2 to 3 days and
weekly repetition training

was introduced.

Overall mortality,
intrapartum

mortality, 24 h
mortality

KC et al., 2019
Nepal

[19]
Randomized

controlled trial
18 months
(4/2017–
10/2018)

89.014
(control 38.378,

intervention
50,636)

12 public
hospitals in

Nepal

Phased implementation
of a quality

improvement package
for neonatal

resuscitation (HBB) in
hospitals in Nepal

Implementation of a quality
improvement package in

neonatal resuscitation that
includes facilitation

strategies, training, weekly
meetings, and information

dissemination visits.

Intrapartum
mortality, 24 h
mortality, early

mortality

KC et al., 2016
Nepal

[25]

Prospective
cohort study

14 months
(7/2012–
9/2013)

25,108
(control 9588,
intervention

15,520)

1 tertiary hospital
in Nepal

Improve adherence to
the Helping Babies
Breathe neonatal

resuscitation protocol
by using a quality

improvement cycle

HBB protocol training,
weekly review meetings,
daily skills checks, use of
self-assessment checklists,

and refresher training.

Overall mortality,
intrapartum

mortality, 24 h
mortality

Bellad et al., 2016
India y Kenia

[26]
Before and after

24 months
(1/2011–
10/2013)

70,704 (before
35,595 and

then 35,109)

Belgaum:
33 centers
Nagpur:

15 centers
Kenya: 23 centers

To assess the impact of
implementing a
package of HBB

interventions and
monitoring in select

health facilities
representing a large
proportion of births

and perinatal mortality
rate at sites in India

and Kenya

Master trainer training and
training of childbirth care

teams. It included
assessment of HBB

knowledge and skills before
and after training courses

and updates 6 months later.

Overall mortality,
intrapartum

mortality, 24 h
mortality, early

mortality.

Wrammert J.
et al., 2017

Nepal
[27]

prospective
cohort study

15 months
(7/2012–
9/2013)

24,665 (control
9390 and

intervention
15,275)

1 tertiary hospital
in Kathmandu

Describe the timing
and causes of neonatal

deaths in hospital
before and after HBB

training at a maternity
health center in Nepal

Evaluation of the effect of
HBB training on neonatal

mortality rates

General mortality,
24 h mortality, early

mortality, late
mortality.
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Table 1. Cont.

Author, Year,
Country

Design Duration of
Study

Sample and
Place

Objective
Intervention-

Implementation
Strategy

Measured
Outcomes

Goudar et al.,
2013
India
[28]

Before and after
11 months
(10/2009–
09/2010)

9598 (before 4187
and then 5411)

District hospitals
in Karnataka,

India, and urban
hospitals in

Belgaum

To assess the efficacy of
HBB training in

reducing stillbirths and
neonatal mortality rate

Model of training and
teaching and skills and
practice, coaches were

trained, including
discussion, practice, and
simulation. Training to

trainers was continued and
learning assessments

were applied.

Overall mortality,
intrapartum

mortality, late
mortality.

Arabi AME, et al.,
2017

Sudan
[29]

Before and after 24 months

4390 (before 1350
and after 4390)

6 rural medical
centers in
east Nile

Community-based
intervention (village

midwives) to assess the
impact of HBB on
neonatal mortality

Trainers at HBB instructed
midwives, included

simulator training kit and
teaching materials, then

weekly post-HBB follow-up

Intrapartum
mortality, early

mortality

3.2. Assessment of Quality and Risk of Bias of the Studies

The risk of bias in the studies was moderate to critical, especially in the domains of
confusion, measurement of results, and selection bias. This was because the domain of
confusion, population, and/or outcome was not well defined. Likewise, the measurement
and selection of the results were not well reported (Table 2).

Table 2. Summary of Risk of Bias in Included Studies.

Article/Domain Confusion
Participants

Selection
Classification of

Interventions
Deviations and
Interventions

Lack of Data
Measurement

of Results
Result Selection

Reported
Global Risk

Ashish KC 2016
[25] Moderate

Bellad et al., 2016
[26] Serious

Wrammert et al.,
2017
[27]

Critical

Goudar et al.,
2013
[28]

Serious

Ashish KC
2019
[19]

Moderate

Arabi AME, et al.,
2017
[29]

Moderate

Msemo G, et al.,
2013
[21]

Moderate

Patel A, et al., 2019
[23] Moderate

Rule AL, et al., 2017
[20] Serious

Innerdal M, et al.,
2019
[24]

Serious

Mduma E, et al.,
2015
[22]

Moderate

3.3. Meta-Analysis Results

The studies evaluated overall mortality and subgroups. The meta-analysis indicates
that there is a reduction in the risk of overall death (OR 0.67; 95% CI 0.57, 0.8) Figure 2a,
intrapartum stillbirth death (OR 0.62; 95% CI 0.51, 0.75) Figure 2b and first-day neonatal
mortality (OR 0.57, 95% CI 0.41, 0.8) Figure 2c. Late mortality did not change with the
intervention (Figure 2e).
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Figure 2. Forest plot for the effect of HBB program on neonatal mortality; (a) overall neonatal
mortality; (b) intrapartum stillbirth mortality; (c) first-day neonatal mortality; (d) first week (early)
neonatal mortality; (e) late neonatal mortality.

Regarding the morbidity outcome, only two studies [20,21] evaluated the effect on
perinatal asphyxia. The meta-analysis of these studies shows a tendency to reduce this out-
come with the implementation of the HBB program (OR 0.04; 95% CI 0.00, 0.98). However,
heterogeneity is very high, and the confidence interval is wide (Figure 3). Rule et al. [20]
showed a high decrease in the risk of asphyxia with the implementation of HBB, but this
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study has a high risk of bias, so we believe that the results were overestimated and are the
cause of heterogeneity. Msemo et al. [21] was more accurate and had a low risk of bias.

Figure 3. Forest plot for effect of HBB program on neonatal morbidity.

Of the overall mortality sensitivity analyses performed, six were at low risk of bias
and four were at high risk of bias, finding that the quality of the studies does not affect the
outcome (Figure 4). Finally, the funnel plot shows symmetry in most of the studies, ruling
out publication bias in the studies (Figure 5).

Figure 4. Forest plot for sensitivity analysis for overall neonatal mortality.
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Figure 5. Funnel plot (asymmetry test).

4. Discussion

The systematic review and meta-analysis studied the effect of the implementation
of the HBB program, in low- and middle-income countries, on neonatal mortality and
morbidity. We found that the implementation of the program in the health institutions
of these countries decreased neonatal mortality, especially intrapartum stillbirth, first-
day neonatal mortality, and first-week neonatal mortality, with no observed effect on
late neonatal mortality. On the other hand, the only morbidity outcome reported in the
included studies was perinatal asphyxia, which showed a reduction in this outcome with
the implementation of the HBB program.

These results are in line with those reported by other authors. For example, Morris [30],
in a systematic review without meta-analysis, reports that the implementation of the HBB
program seems to have benefits in reducing intrapartum neonatal mortality in the first
week of life. Similarly, the meta-analysis of Versantvoor et al. [31] demonstrated that
HBB impacts intrapartum stillbirth, and early neonatal mortality (first-day and first-week
neonatal mortality), without effect on late mortality. Nevertheless, in the present study,
we found and included a larger number of studies in the literature because we decided to
include studies in low- and middle-income countries and studies that inform morbidity
outcomes, while the study of Versantovoor assessed only the effects in low-income countries
and mortality. Given that Colombia is classified as having middle economic income and
part of the neonatal mortality occurs in this type of country, we wanted to expand the effect
of the HHB program in middle-income countries.

Intrapartum and early neonatal deaths can explain 5 million neonatal deaths in the
world, mainly in low-income countries. In the face of this challenge, the implementation
of the HBB program at the country level could have a great effect on reducing neona-
tal mortality [32]. In addition, to achieve the potential of the program, an educational
strategy for staff training is not enough: government efforts are required for an adequate
implementation of the program [33]. In line with this, we propose, as observed in the
qualitative review of these studies, that the effects on mortality reduction can be explained
in part by the educational strategies and national implementation measures used at the
country level that developed the studies for the implementation of the program. Therefore,
The HBB program can then be proposed as a prevention strategy in newborn care and
intervention that can contribute to achieving the millennium development goals, allow-
ing a decrease in neonatal mortality in countries with a high incidence. Therefore, it is
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proposed to continue advancing in the integration of government and welfare actors for
the actual implementation of the program in these countries and scenarios with limited
economic resources.

Likewise, the effect of reducing mortality can be explained by the training of the
personnel in charge of the newborn during birth, which offers the necessary skills to respond
to intrapartum and birth complications, while late neonatal mortality may be associated
with other causes unrelated to childbirth and/or late birth complications. Although the
studies included in the meta-analysis show great heterogeneity in the trained personnel
(doctors, nurses, midwives, and health profession students), it is also true that the evidence
shows that the training of personnel in resuscitation is a strategy that decreases neonatal
mortality [34]. Studies of the HBB program have shown that it has an impact on improving
and retaining the skills and knowledge necessary for basic neonatal resuscitation [35]. It has
a special effect on improving bag-mask ventilation and uses in the first minute, increasing
the number of babies who receive it adequately when they need it [27,36]. This is relevant,
given that about 95% of newborns manage to start breathing with adequate positive
pressure bag-mask ventilation [37]. This strategy could not only impact the newborn
child without vital signs (intrapartum stillbirth), but all newborns when it is applied in
an appropriate way, decreasing the chance of dying in the first 24 h; this fact is important
because the window of greatest mortality after a cardiorespiratory arrest or asphyxia occurs
during the first 24 h.

Although heterogeneity was found in the type of staff trained in the program, it should
also be recognized that the HBB strategy was implemented in health caregivers, midwives,
doctors and nursing staff, including students and trainees in these areas; it focuses on
all levels of health personnel, and the results obtained make the strategy attractive for
obtaining necessary skills and access to all levels of training, in all the studies that meet
the criteria.

On the other hand, the only morbidity outcome reported in these studies was perinatal
asphyxia. It is important to note that there are no other types of pathologies recorded in the
studies, such as length of stay in the neonatal intensive care unit, necrotizing enterocolitis,
neonatal sepsis, bronchopulmonary dysplasia, intraventricular hemorrhage in the medium
and long term in relation to neurodevelopment, so we suggest that future studies could
take these outcomes into account.

Finally, although the effect on intrapartum and early mortality is important to meet
the SDG, complementing the impact of combining it with other programs and/or neonatal
support interventions such as when essential care for the newborn is recommended [38].
Therefore, we also propose evaluating the effect on early and late mortality in research
studies with the establishment of programs in conjunction with others of interest in neonatal
health, such as post-arrest stabilization and transport courses, such as STABLE®, Acute
Care of at-Risk Newborns (ACoRN®) and with a properly established referral network
allowing timely access to complex care to adequately continue post-arrest newborn care.

The study has some limitations. The first is the heterogeneity of the studies, which
limits the validity of the results. We believe that heterogeneity is due to the lack of data in
some studies, such as gestational age, educational strategy, and staff. Second, it is the low
quality of the studies that limit the recommendations and extrapolation. The strengths of
this study lie in the inclusion of recent literature with effects on low- and middle-income
countries, where the highest neonatal mortality occurs, and in the evaluation of the impact
on outcomes other than mortality that largely explain the burden of disease in neonates
who survive birth complications and asphyxia; although only asphyxia is reported as an
outcome, we believe that these data open new research opportunities that strengthen the
HBB program. Finally, the methodology used for the systematic review and data extraction
was its strength.
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5. Conclusions

In conclusion, the HBB program is effective in reducing intrapartum stillbirth and
early mortality (first day and first week). Given that the highest concentration of neonatal
mortality occurs in this period and due to perinatal asphyxia, the HBB program has great
potential to contribute to achieving the MDGs.
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Abstract: The amount of literature reporting “aging-in-place” studies has increased sharply in recent
decades. However, the studies have taken a global view of the range and scope of the research
that has taken place. This study presents a bibliometric analysis of the current status of the aging
in place research themes published as scientific articles between 1970 and 2021, using the Web
of Science database. VOSviewer software was employed to map and visualize the 1331 items of
bibliographic data retrieved. The findings reveal a continuous growing trend in the publication of
aging in place research. Most productive institutions derive from the USA. The International Journal
of Environmental Research and Public Health is the most preferred Journal. The most popular
research hotspots or areas include; older adults, aging, housing, dementia, long-term care, and
technology, and their associations with the field of “aging in place” field were elucidated. This study
offers several valuable insights to scholars, research institutions, and policymakers, enabling a better
understanding of the developments in the aging in place research domain.

Keywords: aging in place; smart-home technologies; Gerontologist; VOSviewer

1. Introduction

There is evidence of a rapid increase in population aging across the globe [1,2]. Coun-
tries across the world are confronted with significant challenges of an aging population.
For instance, the USA [3], Great Britain [4], China [5], India [6], Japan, which was tagged a
super-aging society [7], Australia [8], Hong Kong [9], and some regions in Europe [10] non-
exclusively, are few examples of nations facing the challenges associated with population
aging. According to United Nations estimates, it is projected that the global population
over the age of 60 years will reach 1 billion by 2020 and almost 2 billion by 2050 [11]. Even
though the numbers did not reach the anticipated projection in 2020, the aging population
over 65 years remains critical at 727 million persons [12]. More so, it has been estimated
that the annual net increase of those aged 65 years or older will continue to exceed 10 mil-
lion people over the next decade [4]. Accordingly, 26 countries had over 2 million older
people in 1990, but this extended to 31 nations by the year 2000 [13]. The United Nations
has also projected that the number of people aged 80 or older is estimated to more than
triple between 2017 and 2050, increasing from 137 million to 425 million globally [14]. All
these projections imply increased demand for extra health care as older people experience
more chronic conditions [15], aging-friendly homes [16], as well as pensions for older
populations [17]. Population aging, therefore, is a significant concern for key stakeholders,
governments, policymakers, and researchers across the globe.

This rapid increase in population aging necessitates a reevaluation of conventional
economic, political, and social policies to mitigate the potential problems associated with
population aging [18,19]. It has been established that scientific advance is central to the
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economic and cultural development of a country [20]. Hence, an objective evaluation
of the quality of the scientific publications of researchers and research organizations is
vital to recognize a country’s present position and its potential for development in given
domains [21,22]. As a component of science policy, it is necessary to track emerging research
developments such as new fields and hotspots (i.e., areas of research concentration) worth
special funding efforts or areas of growth and decline [23]. One of the approaches to
forestalling the many challenges presented follows the recognition of the “aging in place”
principle. Over the past few decades, concerned policymakers and elderly caregivers have
advocated the conceptualization of aging in place as a realistic and valuable goal [24].
Golant [25] explores the current role of family support, housing, and care services in the
private sector, government programmes, along with the promise of smart-home technology,
creative planning, and long-term care strategies to ensure elderlies not only age in place
but also age successfully in the right place. Consequently, aging in place has become an
important area of interest in environmental gerontology and is the strong wish of both
the elderly and their caregivers [24,26]. It is evident that not all older adults wish to age
in place, especially those living in unsuitable or unsafe housing [27]. However, a recent
study revealed that population aging already has, and will continue to have, significant
consequences and effects in all areas of life; in the economic area, it is predicted that
population aging would impact economic growth, employment, trade, labour markets,
taxes and wealth and property transition from one generation to the next [28]. The concept
of aging in place means that older people can age in a comfortable place and live in
a familiar community with an emotional attachment to a long-term home. The term
“place” refers to the home, community, or any physical space that people occupy and find
significant. The larger part of older individuals needs to age-in-place, stay as independent,
dynamic, and autonomous as long as possible, and live at domestic encompassed by
family and companions [29,30]. The majority of older people aged 65 years and older are
happier and more physically stable than earlier generations, indicating that older adults
will live independently in the community later in the future [31]. Meanwhile, the aging
of populations is expected to result in increased demand worldwide for long-term home
care services [32]. Home-based care programs and age-friendly communities are some
initiatives that reduce disability and promote aging in place [33,34]. However, aging in
place operates in so many interacting ways that it requires proper policy and research
attention [35].

Thus, aging in place has received, and is receiving, great attention from policymakers
and scholars, with a surge in quantity and substance in the literature [24]. This surge
may present a risk because of the difficulties in comprehending the existing state of the
body of knowledge and the possibility of disregarding important questions and areas for
research and practice improvement [36]. Avoiding this scientific risk requires a rigorous
analysis of the domain. Up till now, this has not been sufficiently addressed. Past review
studies on aging in place [24,37,38] (Graybill, McMeekin, & Wildman, 2014; Peek et al.,
2014; Vasunilashorn, Steinman, Liebig, & Pynoos, 2012) have adopted a qualitative and
narrative synthesis approach, based upon manual appraisals and by its nature subjec-
tive. Subjectivity is primarily conceptualized as how the investigation is affected by the
researcher’s viewpoints, values, social encounters, and perspective. Hence, using such
a qualitative approach as a validity test remains subjective. The scientometric review is
quantitative, objective, and more reliable [39]. Markoulli, Lee, Byington, and Felps [40]
posited that qualitative, manual reviews could not be applied to a comprehensive overview
of an intellectual structure. More so, as global research on aging in place deals with several
diverse views and issues, most bibliographic studies have exclusively focused on specific
and limited aspects of aging in place. For example, while some review studies [38,41]
focused on using technology to assist aging in place, another study by Graybill et al. [37]
focused on the cost-effectiveness of aging in place. Rowlands [42] posits that bibliometric
analysis offers greater transparency and the prospect of innovation in an environment that
has really become a little jaded.
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As aging is a prevalent phenomenon, the question is, how has the development of
the research literature on this topic fared over the year? More precisely, the following
research questions are addressed: (1) Who are the geographic contributors to aging in place
research, and how have contributions evolved over the past years? (2) Which countries
and organizations attract the most citation activity and by whom? (3) What form do
international collaborations take based on publication co-authorship relationships? (4)
How have research fronts changed over time based on the prevalence and co-occurrence
of author keywords? (5) What are the related and relevant sources for the publication
of aging in place research? Thus, this study aims to provide a systematic overview and
identify future aging in place research trends. Because of the vast increase in literature on
aging in place, bibliometric methods were employed to provide a quantitative analysis
of the output (measured by the number of publications) and impact (measured by the
number of citations). Although there are ongoing discussions about the reliability of specific
bibliometric indices, the importance of evaluating the productivity of scientific research
through the analysis of the quality of the publication and the corresponding citation data
cannot be undermined [43]. However, the shortcoming of bibliometric analysis is the
risk of presenting figures for the sake of statistics, with little comprehension of what
they mean [42]. The analysis helps to answer the questions on the development and
characteristics of the field of aging in place. Furthermore, analysis enables the identification
of the most productive and influential articles, authors, core journals, countries, and
organizations, together with information about the extent of cooperation among them. The
analysis also enables identification of the extent of globalization existing within the research
domain, leading topics, and potential gaps [44]. The bibliometric analysis offers informative
guidelines for journal editors, policymakers, and researchers by providing information
on research trends, those productive authors, active institutions, and research hotspots.
When making funding decisions and promoting the growth of research opportunities and
weaknesses, policymakers focused on such bibliometric knowledge and assessments [45].

2. Methodology

The essence of the literature review study is to map and appraise the body of literature
to identify potential research gaps and the frontiers of knowledge [46]. Structured literature
reviews follow a systematic process including iterative cycles based on appropriate speci-
fied search keywords, followed by a bibliographic literature search, using an appropriate
database, and a completing analysis [47]. Several researchers have used the bibliometric
and scientometric review to evaluate the literature growth patterns, core journals, produc-
tive authors, influential institutions, contributing countries, research output performance,
and research hotspots in a given field [48,49]. Bibliometric and scientometric analyses were
employed in this study (see Figure 1). When conducting a literature review, Rowley and
Slack [50] recommend a structured methodology for retrieving relevant resources, devising
a mind map to organize the literature review, writing the review study, and developing
the bibliography. A similar approach to bibliometric analysis by Sweileh et al. [51] was
followed in this study.
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Figure 1. Methodology of the study.

2.1. Identification and Collection of Bibliographic Data

The Web of Science (Core Collection) was searched to collect bibliographic data used
for the bibliometric analysis in this study because the Web of Science core collection contains
comprehensive literature databases with high quality and influential articles [52]. Likewise,
the Web of Science has been adjudged the most reliable scientific database [53], with the
most reliable download function [54]. Moreover, the Web of Science core collection has
advantages over other bibliographic databases such as Scopus. First, the citation matching
algorithm in Scopus appears to need improvement when compared to Web of Science [55].
Second, duplicate articles in Scopus are a key source of data quality issues [56]. Hence, we
chose to limit our search to the Web of Science only. A “topic” search was used based on
search terms in the title, abstract and keywords, and keywords plus [57]. A wide range
of terms representing the idea of aging in place identified by Vasunilashorn et al. [24]
was used. The overall search string was as follows: TOPIC: (“aging in place” OR “ageing
in place” OR “aging at home” OR “ageing at home” OR “naturally occurring retirement
community” OR “elder-friendly community” OR “aging in the community” OR “home
independence” OR “staying put”). Refined by: Languages: (English) and Document Types:
(Article Or Review); Timespan: 1970 to 2021. SCI-EXPANDED, SSCI, A&HCI, CPCI-S,
CPCI-SSH, ESCI. Due to the different language used between countries and cultures, as
opined by Vasunilashorn et al. [24], the chosen search terms have restricted the inclusion of
some publications by carefully removing unrelated research areas from the Web of Science
before exporting the materials (e.g., agriculture and zoology). Only articles and reviews
published in journals were involved as these are considered “certified knowledge” [58].
The knowledge contained in journals has already been subjected to a critical review and has
succeeded in gaining approval from the research community; thus, enhancing the reliability
of the analysis results. The search was conducted in September 2021, and 1331 records met
the search criterion, becoming the bibliographic dataset. The data were downloaded as text

206



Int. J. Environ. Res. Public Health 2021, 18, 12468

files for analysis purposes. Web of Science searches are not sensitive to hyphenation [57];
thus, the search returned occurrences of duplications such as “ageing-in-place” and “aging
in-place”; “older people” and “older adults”. All the duplications were merged in the
original bibliographic data files before the analysis was concluded.

2.2. Method of Analysis

Traditionally, bibliometric analyses have been categorized into two types; whether
the analyses yield activity or relationship indicators [58]. Activity yielding indicators
present data conveying the force of impact or strength of the influence of research efforts,
while relationship indicators trace the links and interactions between different items,
such as researchers, documents, and keywords. VOSviewer software (version 1.6.17)
(Lens, Brisbane, Austrilia) was used to obtain these indicators using bibliographic data
to build a network of co-authorship, co-occurrence, and co-citation analyses. VOSviewer
was used to combine both activity yielding and relationship indicators analyses. The
software was used to create knowledge maps of the identified productive authors, core
journals, contributing countries and organizations, influential documents, and co-occurring
keywords. VOSviewer is a freely available software program developed for constructing
and viewing bibliometric maps. Unlike most computer programs (such as VantagePoint
and CiteSpace) used for bibliometric mapping, VOSviewer is highly responsive to the
graphical representation of bibliometric maps and useful for presenting large, easy-to-
interpret, bibliometric maps [59]. VOSviewer has been used in analysing scientific outputs
in different research fields, such as tourism and sustainability [60], ground-penetrating
radar [61], and communication [62].

3. Results and Discussion

The 1331 published research articles were analysed, and the results were presented.
Figure 2 reveals increased research in the aging in place domain. The figure shows an
evident rise in the number of articles published on aging in place between 2010 and 2020,
with the years 2019 (153 articles) and 2020 (192 articles) accounting for the most articles. Rea-
sons for increased publications since 2010 was highlighted as a preference on maintaining the
independence of older persons, emphasis of technology on non-institutional care, availability
of grants in fostering aging in place, cost escalation of long-term institutional care, in addition
to contemporary reforms and policies implemented [24,63]. The rapid decrease in publications
for the years 2021 and 2022 is due to the incomplete bibliographic data records. This trend
will probably continue to increase in the future research carried out. Hence, further analysis is
required to gain more insights into the research direction in this domain.
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Figure 2. Number of publications from 1987 to 2021 in the Web of Science.
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3.1. Co-Authorship Analysis

The “co-authorship” identification is one of the main options provided by the Create
Map wizard in VOSviewer. Co-authorship network analysis includes reliable algorithms
that can track almost every aspect of scientific collaboration [64]. Hosseini et al. [36]
described co-authorship as a shorthand for scientific collaboration. Co-authorship network
analysis helps evaluate the collaborative behaviour of researchers, organizations, and
countries in novel ways by disclosing the collaborative structure and information about the
centrality of network participants. The wide range of applications indicates the adaptability
of the information retrieved using this technology and offers new avenues for research
collaboration. It enables one to comprehend the research structure on specific issues, the
growth of research networks through time, and the participation of a certain institution or
nation in a specific network [65]. Given this, co-authorship analysis was used in this study
to create maps of authors, organizations, and countries.

3.1.1. Authors

A total number of 3901 researchers participated in the 1331 bibliographic documents.
However, in VOSviewer, the minimum number of documents for any author was set at
five publications for clarity, which produced 40 authors meeting the threshold. This is to
avoid the overlapping of many authors with fewer publications in the subsequent analysis
of network visualization. The threshold was decided after several iterations, with five
documents producing sufficient clarity. Moreover, articles with multiple authors were
counted in full rather than proportionately to avoid confusion in their link strength. For
each of the 40 authors, the corresponding number of citations and the total strength of
their citation links with other authors were calculated as shown in Table 1. The total link
strength attribute is used to evaluate the total strength of the co-authorship links of a given
researcher with other researchers [66]. Szanton S.L. of the Johns Hopkins University in the
United States produced the highest number of publications (18), joint with other authors
and the highest total link strength (20). Thus, Rantz M.J. is the most influential author
in aging in the place research domain. Rantz M.J. follows this with 15 submissions (link
strength = 35) and Greenfield E.A. with 14 submissions (link strength = 13). Although
the identity of this author showed as two different names, Rantz M.J. (nine articles) and
Rantz M. (six articles), it was found that the two names were referring to the same author.
All the influential authors are from the United States, indicating the extent of the research
effort made those on aging in place. The findings seem like scholars in the United States
have been at the forefront of concern about the global demographic shift, facilitating and
championing the transition to ensure older people live comfortably in the places they desire.
This could indicate that the US is a large country with an active aging society and high
rates of funding for research.

Table 1. The top 10 most productive authors.

Author Institution Country Total Publications Citations
Total Link
Strength

Szanton, S.I. Johns Hopkins University USA 18 405 20

Rantz, M.J. University of
Missouri-Columbia USA 15 428 35

Greenfield, E.A. State University of New Jersey USA 14 243 13
Lehning, A.J. University of Maryland USA 12 233 14

Skubic, M. University of
Missouri-Columbia USA 10 338 24

Gitlin, L.N. Drexel University, Philadelphia USA 10 308 18
Scharlach, A.E. University of California USA 10 161 16
Mihailidis, A. University of Toronto Canada 10 169 0
Iwarsson, S. Lund University Sweden 9 183 10

Park, S. Washington University USA 9 64 7
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With such knowledge of the contemporary scientific collaboration networks, access to
specialities, funds, expertise, and research productivity can be enhanced in this research
domain [36]. Such knowledge is also crucial to broadening academic collaboration and
communication by reducing isolation in research via the tracking of and connecting with
investigators in various regions. Authors with minimum productivity of five documents
were “visualized” using the VOSviewer technique. Figure 3 is a network visualization
of highly productive authors based on the number of their publications. The map shows
40 circles, each representing one researcher with close circles indicating research collab-
orations between authors. These circles are clustered into ten, representing ten research
communities. The lines in the map represent a link defining a connection between two
scholars, indicating the number of co-authored publications. Through this collaborative
practice, researchers build learning networks, promote different ways of thinking, and
inspire solutions to research problems.

Figure 3. Network visualization of highly productive authors.

3.1.2. Organizations/Institutions

Many institutions from all over the world publish aging-in-place-related research
papers. Table 2 presents the top ten institutions with the highest number of publica-
tions to identify the most productive ones. Out of 1304 organizations identified from
the bibliographic data, only 121 meet the threshold of five publications. Table 2 shows
the top-performing research institutions, their geographic locations, and the number of
publications they contributed to aging-in-place research. The most active institutions in the
field were in the USA. This corroborates the previous findings on productive authors in
that the authors were from institutions in the US. The University of Missouri ranks first in
terms of published articles related to aging in place, with 32 documents, followed by the
University of Maryland and the University of Toronto with 25 publications each.
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Table 2. The top 11 most productive institutions.

Institution Location
Number of
Publication

Citations

University of Missouri USA 32 688
University of Toronto Canada 25 573

University of Maryland USA 25 509
Maastricht University Netherland 21 251

Lund University Sweden 20 352
Hong Kong Polytechnic University Hong Kong 19 142

Washington University USA 18 219
University of Michigan USA 18 475

Karolinska Institute Sweden 18 171
La Trobe University Australia 18 235
University of Florida USA 18 221

A network visualization map showing collaboration among those research institutions
that have produced a productivity minimum of five documents is shown in Figure 4. The
thickness of the lines connecting any two institutions indicates the strength of collaboration.
Figure 4 demonstrates the operational closeness of the institutions in terms of collaboration
and their ranking to serve as research centres. In performing aging-in-place studies, organi-
zations from the United States, the United Kingdom, Europe, and Asia have succeeded in
establishing collaborative relationships with each other.

Figure 4. Network visualization of contributing organizations.

3.1.3. Countries

Fifty-five countries contributed to the publication of the retrieved documents, but
only 30 met the threshold of five publications. The 10 most prolific countries are listed in
Table 3. On the map of countries, the USA had the most significant number of publications
(524), followed by Canada (139), the UK (127), Australia (110), and the Netherlands (92).
Based on the analysis of English language publications, the findings show that the USA
has moved further and faster in the aging in place research field than any other major
research funding country. The result is not surprising because the USA has been leading
the world in significant publication output. The finding also revealed that the significant
contributions to research on aging in place derive from developed nations, whereas the
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research outputs from less developed nations are comparably low. This study does not
identify the regional focus of the research carried out as it was beyond the scope of this
study. The data does not identify that the research output of the developing countries is
low compared to the developed countries, e.g., authors in developed countries could carry
out research on developing countries (and vice versa). Nonetheless, the study identified an
eminent lack of research from authors located in developing countries. Further reasons for
this need to be researched with specific emphasis on regional focus.

Figure 5 illustrates the degree of collaboration among countries with a threshold of five
documents each. The network includes 32 countries distributed over six different clusters,
each country with a different colour. There are 134 links, which is an indication of good
networking. The thickness of the link between any two countries indicates the strength
of collaboration. The most substantial collaboration was between the following pairs of
countries: USA–China (link strength = 15); USA–Canada and USA–South Korea (link
strength = 14); England–Scotland (link strength = 12); USA–Australia (link strength = 11);
USA–Sweden (link strength = 10). Hence, the high level of commitment of the country to
aging in place has resulted in significant collaboration from other countries.

Table 3. The top 10 most participating countries.

Location
Number of
Publication

Citations Total Link Strength

USA 524 8508 117
Canada 139 2714 47

UK 127 2223 61
Australia 110 1306 56

The Netherlands 92 1423 53
China 85 687 57

Sweden 73 779 41
South Korea 37 159 27

New Zealand 34 1034 21
Taiwan 34 381 10

Figure 5. Network visualization of countries.
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3.2. Co-Occurrence

Occurrences attributed in VOSviewer indicate the number of documents in which
a specified keyword occurs [66]. Co-occurrence networks are graphs that show how
frequently variables appear together. They are extensively used in text mining, where
co-occurrence counts how frequently two words appear together at a sample site or how
frequently two terms appear in a single document. A co-occurrence network allows us
to investigate several pairs of co-occurring variables at the same time. Each variable is
represented by a node or point in the construction of a co-occurrence network. The co-
occurrence of two variables is represented by an edge, or connection, linking two nodes.
Primary research focuses can be discovered by analysing the keywords found within the
articles [52]. A keywords network provides a sound picture of a knowledge domain,
enabling understanding of the topics covered and the interrelationship between various
topics [67].

Keywords

VOSviewer technique was used to map the keywords, using author keywords rather
than all keywords to achieve a reproducible and readable map [51,68]. With a threshold
of 15 minimum occurrences, 37 keywords met the threshold out of a pool of 3045 key-
words drawn from 1331 papers. After five attempted iterations, a minimum threshold of
15 produced a clear network visualization and was used for the analysis. The most popular
keywords or research hotspots include: older adults, aging, housing, dementia, long-term
care, and technology, in accordance with “aging in place”. These keywords depict the main
areas of current aging in place research. Obviously, the most popular keywords (i.e., aging
in place) in Figure 6 occur because of their inclusion in the search keywords chosen for this
study. The strength of the link connecting two keywords reflects the number of articles in
which the keywords appear together, revealing the association of their respective research
focuses [69].

 
Figure 6. Overlay visualization of keywords.

The strongest links are among the following pairs of keywords: aging in place–older
adults (link strength = 88); aging in place and aging (link strength = 30); aging in place–
housing (link strength = 27); aging in place–dementia (link strength = 21); aging in place–
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technology (link strength = 18); aging in place–independent living (link strength = 16).
Therefore, older adults, aging, housing, dementia, technology, and independent living are
the research hotspots on aging in place studies. This reveals multiple issues surrounding
aging in place among diverse populations, thus creating various research directions for
scholars in this field. Vasunilashorn et al. [24] put it that “third, aging in place is not a
one-size-fits-all concept”. VOSviewer commonly lists together keywords with the same
colour. Overlay visualization was used to group the keywords according to their average
year of occurrence, using VOSviewer selected years (2016–2018). The closer the colour to
purple, the earlier the occurrence of the keywords, and the closer the colour to yellow, the
more current or recent the keywords. It can be deduced that current research focuses on
smart-homes, independent living, social care, frailty, quality of life, and healthy aging, as
they all appear in yellow.

Older people will continue to live in their familiar surroundings for as long as they are
able. To increase the age-friendliness of communities, housing activists and older citizens
can address individual and community-wide challenges such as loneliness, dementia,
long-term care, and disability. The growing population of older persons and their desire
to age in place pose considerable healthcare and housing issues [70]. Previous studies on
elderly housing primarily focused on senior housing, sheltered housing, nursing homes,
and community dwellings. The global ageing issue emphasizes the gap between traditional
housing and the fundamental level of housing necessary to allow individuals to dwell in
their houses as their requirements evolve. Several studies have found that housing and
neighbourhood surroundings influence the psychological well-being of the elderly [71]. In-
corporating visitability and universal design elements into home development can increase
the inventory of accessible houses available to older individuals and facilitate ageing in
place [72]. The “neighbourhood” is another important factor in aging in place. As many
older persons express a desire to age in place, it is critical to understand how neighbour-
hood change might help or hinder their capacity to do so [73]. As smart home automation
technology advances, there is rising interest in its potential to enable older persons to age in
place [74]. While the usage of smart technology in residential settings is increasing, research
on how such technologies might give chances for safely and productively ageing in place
by incorporating physical exercise into everyday routines and lowering sedentariness is
limited [70].

3.3. Co-Citation Analysis

Co-citation analysis entails tracking pairs of publications that are referenced together
in the source articles. The data gathered in the co-citation study were counts of the number
of times two journal titles were jointly cited in later works. It is considered that the more
two journals are referenced together, the more closely they are related. The co-citation
analysis of sources enables the identification of the most cited and highly influential
research documents and author journals responsible for aging in place studies. Academic
journals play an important role in disseminating research findings [75]. Thus, it is critical to
investigate the significant research outlets in the region when analysing the research trend.
The goal is not to promote journals but to inform researchers about the best outlets and
platforms for disseminating their research findings to have maximum impact in academia
and industry.

Journals

Sources are referred to as journals in the VOSviewer platform. From the data analysis,
it has been found that all the bibliographic references obtained from the Web of Science
were included in 473 journals. Of these, only 24 meet the threshold of 10 publications. The
minimum threshold was decided after five attempted iterations, with 10 producing a clear
network visualization. As shown in Table 4, The International Journal of Environmental
Research and Public Health is the topmost Journal with 45 articles, cited 372 times, with
the highest total link strength of 82 (the link strength between two nodes denotes the
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frequency of co-occurrence of the journals being represented by the nodes), followed by
Gerontologist, which published 43 articles, with a total link strength of 1956. Aging and
Society (40 articles) and Journal of applied gerontology (32 articles) occupied the third and
fourth positions, respectively. These journals have received the highest number of citations
and total link strengths. These journals, therefore, have made significant contributions
to aging in place studies. These findings help identify the core sets of journals, which
publish the most in the field of aging in place. Researchers, practitioners, and librarians are
informed of the journals they might prioritize in retrieving relevant sources, in publishing
findings, and for inclusion in a library collection.

Table 4. The top 10 most productive journals.

Source Journal Documents Citations Total Link Strength

International Journal of Environmental
Research and Public Health 45 372 82

Gerontologist 43 1956 295
Ageing and Society 40 740 183
Journal of Applied Gerontology 32 313 78
Health and Social care in the community 30 289 45
Journal of Housing for the Elderly 29 145 86
BMC Geriatrics 27 298 42
Journal of Aging Studies 26 620 138
Research on Aging 17 392 69
Housing Studies 17 153 48

Figure 7 shows a network visualization map of co-citation analysis for journals with
minimum citations of 150. With the largest circle size, Gerontologist received the highest
number of citations (1992), with the highest number of links with other journals (total link
strength = 27,884), indicating that this journal was co-cited within most other journals.
Journals in the same cluster with the same colour are commonly co-cited. In essence,
Gerontologist has the highest number of co-cited articles in aging in place related studies,
and it also belongs to the broadest network.

Figure 7. Network visualization of journal co-citations.
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4. Conclusions

This study aimed at presenting a bibliometric analysis of the current status of the aging
in place research themes. A global view of the publications produced in the research field of
aging in place between 1970 and 2021 is presented in this paper. A total of 1331 original and
review articles, published in 473 different peer-reviewed journals by a total of 3901 authors,
were identified. The study focused on the Web of Science since it was deemed the most
reliable and influential database for bibliometric research. The keywords selected for the
bibliometric study was identified by the prominent research themes under aging in place.

The concept of aging in place was not common during the 1970s and 1980s, hence, the
low number of publications. However, there has been a significant increase in publications
from the 1990s upwards, with the most significant number of publications in recent years,
in line with Vasunilashorn et al. [24]. The United States was the most productive in terms
of the number of articles published in the English language. The International Journal of
Environmental Research and Public Health is the journal that has published more articles in
this area. Based on co-occurrence analysis, the research hotspots identified during the study
include: older adults, aging, housing, dementia, long-term care, and technology, and their
association with aging in place field. Moreover, the latest hotspots were identified, which
may signify future research directions. A wide range of indicators was used in the study,
including co-authorship, co-citation, and co-occurrence analyses, presented informatively
from different perspectives so that interested readers can apply the results according to
their interests and priorities. However, the findings should be cautiously interpreted to
avoid misunderstanding in guiding future research.

The study can be viewed as the first step towards an objective analysis of the literature
existing in the aging in place research field. The study identified housing, dementia, long-
term care, and technology as emerging research focuses within the subject area. Noticeable
contributions from the authors listed were prominent in underpinning future research
focuses in the subject area. As bibliometric analysis is not static, for instance, concepts may
gain or lose attention over time as more publications are released, relationships between
authors, documents, and countries can be altered, and new research directions may emerge.
Therefore, similar studies should be performed in the future to keep tracks of changes
in the field. Nonetheless, the data analysed offer useful insights for guiding interested
researchers and prioritizing future research efforts in aging in place studies. The analysis
offers several insights that may aid aging in place researchers, educational institutions,
and policymakers in their perception of the development of the field. Thus, this study has
successfully achieved the primary objectives in recognizing the current context and future
research trends in improving aging in place subject area.

The study further identified the degree of international collaborations and identified
that most of the collaborations were carried out with the USA. Very limited collaborations
were identified within Asian and Asian-pacific regions with the European regions. How-
ever, the study does not underpin the research carried out from developed and developing
regions as the regional focus was not the scope of this study. Further research might be
beneficial if more collaborations were carried out to identify the research emphasis from
regional focus and weigh in the prominence of collaboration between Asian/Asian-pacific
and European regions. Future research may also make data sources, such as Scopus, be-
cause Web of Science is not all-encompassing, and some critical articles might have been
omitted. More so, the findings should be interpreted in line with the definition of aging in
place given in this study. It is difficult to relate if all the included papers have anything
to do with aging in place—some papers might be using the term as a buzzword in the
title/abstract, while the inclusion of some papers published in languages other than the
English language could alter the results.
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Abstract: Self-management interventions (SMIs) may fail if they misalign with the local context.
To optimize the implementation of SMIs in Chinese people with chronic lung disease (CLD), the
local context was identified in Chinese primary care (PC) and secondary care (SC). A mixed-method
study using semi-structured interviews and quantitative surveys was conducted on people with CLD
and healthcare professionals (HCPs). The qualitative data was collected until data saturation was
reached, and participants were invited to complete the survey after the interview. The qualitative
data—analyzed with the framework approach—was triangulated with the quantitative data. A
total of 52 participants completed the interviews, and 48 also finished the survey. Four themes
were identified; (a) illness perceptions (e.g., patients had poor CLD knowledge and SM, inadequate
resources lead to suboptimal disease control in PC); (b) self-management skills (e.g., most patients
delayed exacerbation recognition and action, and some were admitted at the crisis point); (c) factors
influencing self-management skills (e.g., (in)adequate disease knowledge and medical expenditure
affordability); and (d) needs for self-management (e.g., increased disease knowledge, individualized
self-management plan, eHealth, (healthcare insurance) policy support). Identified themes were
dependent on each other and should be leveraged when implementing SMIs. Ultimately, such SMIs
can optimize patient health outcomes.

Keywords: illness perception; self-management; chronic lung diseases; local context; mixed-method
study; patients; healthcare professional; primary care; secondary care; nursing

1. Introduction

There is a high prevalence of CLDs in low- and middle-income countries, such
as China [1,2]. Specifically, more than one-fourth of CLD patients are in China; over
144 million Chinese people are affected by CLDs [1,2]. The high disease burden for CLD
(mainly chronic obstructive pulmonary disease [COPD] and asthma) is due to ineffective
intervention [3,4].

There is evidence that (blended) self-management interventions (SMIs) could sig-
nificantly improve patients’ quality of life and reduce emergency department visits [5].
Self-management (SM) is defined as an individual’s ability to manage symptoms, treat-
ment, physical and psychosocial consequences, and lifestyle changes inherent to life with a
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chronic illness [6]. In China, CLD SM is suboptimal [2,3,7]. Specifically, people with CLD
in China take late action resulting in exacerbations, which indicates the need for effective
SMIs [8]. Exacerbations are defined as sustained worsening of a patient’s condition beyond
normal day-to-day variations that are acute in onset, which may also require a change in
medication with or without hospitalization [7].

Implementing effective SMIs in China may help to reduce the disease burden in people
with CLD [5,9]. Many factors need to be considered when implementing SMI; the critical
factor is the compatibility between SMI and the local context [10,11]. Local context is
defined as the set of characteristics and circumstances surrounding the implementation
effort, such as the local beliefs, local health behaviours, and socioeconomic aspects [12].
Identifying the local context, e.g., local illness perceptions and experience with and needs
for SM, is essential to facilitate the alignment between SMI implementation and local
context [10,11].

Illness perceptions involve the illness’s identity, causes, consequences, length (time-
line), and whether it can be cured or controlled [13,14]. Determining what illness symptoms
are present can help identify how patients cope with or self-manage the disease [15]. This
study aims to gain insight into two SM skills, i.e., exacerbation recognition and action.
Both skills are essential because they help to reduce recovery time and decrease disease
burden [9].

The current study aims to map the local context of CLD in China. People with CLD
and healthcare professionals (HCPs) in Chinese primary care (PC) and secondary care (SC)
will be included. HCPs are included because of their essential role in helping patients
manage their diseases. Since patients and HCPs may hold different views in PC and SC,
this study will be conducted in both settings. Altogether, we aimed to identify the local
context, including illness perceptions, experience with, and needs for SM in people with
CLD and HCPs in Chinese PC and SC.

2. Materials and Methods

2.1. Design

A mixed-method study involving semi-structured interviews and a survey was
used [16].

2.2. Settings and Participants

The study was conducted in people with CLD and HCPs working with CLD—from
November 2019 to May 2020—in PC and SC in Zhengzhou and Kaifeng. The inclusion
criteria of patients were: (1) ≥18 years old, (2) diagnosed with CLD or repeated persistent
cough lasting longer than eight weeks in the past two years [17], and (3) fluency in spo-
ken and written Chinese. People with mental disabilities, as diagnosed by the physician,
were excluded. HCPs were included when they worked in PC or the respiratory depart-
ment of SC. Recruitment of participants was carried out through random and purposive
techniques [18].

2.3. Measurements and Outcomes
2.3.1. Qualitative Interview

An interview topic list focused on illness perceptions towards CLD, experience with, and
the needs for SM. Two vignettes—one focusing on COPD and one on asthma—introduced
CLD to patients and HCPs. Both vignettes were checked by the CLD nurse specialist (CH)
to ensure their validity and feasibility before being used. Interviews lasted between 45 and
70 min. The interview topic list can be found in Supplementary Materials.

2.3.2. Quantitative Survey

In patients, demographic and clinical characteristics were collected: age, gender, years
with disease or symptoms, and the exacerbation frequency in the last year. Illness percep-
tions were measured with the 8-item Brief Illness Perceptions Questionnaire (BIPQ) [19].

220



Healthcare 2022, 10, 1657

The BIPQ helps identify patients’ opinions on their disease: identification (symptoms expe-
rienced), illness coherence (understanding of disease), consequences, emotional responses,
illness concern, timeline, and personal and treatment control. Each item is scored from
0–10, with higher scores indicating a more threatening view of the illness [19]. Items on
personal control, treatment control, and emotional response were reverse scored. The total
score on the BIPQ ranged from 0 to 80. The items and their implications can be found
in Table 1. The BIPQ has good internal reliability and has been used with various illness
groups [19]; the Chinese version of BIPQ has acceptable test-retest reliability, with a Cron-
bach’s alpha of 0.54 to 0.76 [20]. Participants had to select the three most important causes
of their illness from 18 possible causes. Next, there were questions on smoking behaviours
used in other studies [21,22]. Ex-smokers were asked about the number of years they had
smoked. Current smokers were asked the following eight questions: the number of years
they smoked, the number of cigarettes smoked daily, type of smoking products, opinion on
smoking damage, history of trying to stop smoking, the longest period managed to stop
smoking, and interests and confidence to stop smoking.

Table 1. Interpretation of the Brief Illness Perception Questionnaire.

Items A Higher Score Implies:

Consequences Greater perceived influence of the illness
Timeline A stronger belief in a chronic time course

Personal control Greater perceived personal control
Treatment control Greater perceived control of the treatment

Identity Greater experience of severe symptoms as a
result of the illness

Concern Greater feelings of concern about illness
Coherence A better understanding of the illness
Emotion A stronger emotional response to the illness

For HCPs, the demographic characteristics included gender and years of work. An
adjusted version of the BIPQ was used to identify HCPs’ perception of the patients’ disease
with the mentioned eight illness representations [19]. Next, HCPs had to select the three
most important causes of illness from the exact 18 causes shown to patients. Furthermore,
HCPs’ perceptions of CLD guideline recommendations and confidence in implementing
guideline recommendations were assessed [23]. Respondents were asked to indicate their
level of agreement using a five-point scale (frequency ranged from ‘never’ to ‘always’;
confidence ranged from ‘not at all confident’ to ‘extremely confident’). The quantitative
questionnaires for patients and HCP can be found in Supplementary Materials.

2.4. Data Collection

Before the interview, the researcher (XYS) provided detailed study information and
asked for written consent. After obtaining the written consent from the participants, the
researcher (XYS) used the topic list to guide the interview. Interviews were audiotaped, and
notes were made if necessary. Then, participants were asked to complete the quantitative
surveys. The data were collected at the healthcare settings or the participant’s home.

2.5. Data Analysis

The framework approach [24] guided the qualitative analysis. Two researchers (XYS,
ZLJ) transcribed and read all the interviews. In the first three transcripts, codes were
made in the margin of the transcripts. Next, the two researchers discussed and agreed on
52 codes to apply in subsequent transcripts. Codes were defined and grouped into cate-
gories to form a working analytical framework. Emerging codes from subsequent inter-
views continuously improved the framework. The categories and codes were applied to
index the interviews. A separate sheet, with one row (per interview) and one column (per
code), was used for each category. The codes and the quotations (i.e., sentences indexed
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with the codes) from each interview were summarized for each category. Researchers
systematically identified themes based on the study. Atlas. Ti 7.5 software and Excel were
used to store and manage the qualitative data.

Quantitative data were entered by the researchers (XYS and ZLJ) and analyzed using
the IBM SPSS software package version 23.0. Descriptive analyses (e.g., mean, standard
deviation [SD], N, percentages) were used to summarize the quantitative data (e.g., demo-
graphic, clinical characteristics, BIPQ data). The mean BIPQ score was compared between
groups using an independent t-test (i.e., patients from PC versus SC settings, HCPs from
PC versus SC settings, and all patients versus all HCPs). All statistical tests were two-sided,
with the significance at p ≤ 0.05.

2.6. Validity and Reliability

XYS conducted the first interview, and three researchers checked the transcripts
(CH, AV and RG) to ensure sufficient interview quality. Furthermore, two interviewed
HCPs read their transcript to ascertain that the interviewer represented their perspectives
accurately. These two participants did not suggest any changes. The self-developed
questions, including smoking behaviors, perceptions of guideline recommendations, and
confidence in implementing guideline recommendations, were based on the previously
applied questionnaire with proven feasibility and acceptability.

Two Chinese researchers independently coded all interview transcripts (XYS and
ZLJ). The Chinese researcher (XYS) translated the initial English analytical framework and
checked it by the XYS and English-speaking researchers (CH and AV) to ensure validity.
In the quantitative data analysis, two researchers independently entered the data into the
SPSS software (XYS and ZLJ) to ensure data consistency after checking.

3. Results

3.1. Descriptive Statistics

A total of 27 patients and 25 HCPs participated in the interviews; 25 patients and
23 HCPs completed the quantitative survey. Reasons for not completing the survey were: hav-
ing a health check-up or treatment (patients) and having an emergency meeting or insufficient
time (HCPs). Detailed descriptive statistics on patients and HCPs are in Tables 2 and 3.

Table 2. Descriptive statistics of patients and healthcare professionals (HCPs).

Data about Patients N Data about HCPs N

Location Location
Primary care 14 Primary care 13

Secondary care 11 Secondary care 10
Disease diagnosis Gender

COPD 18 Male 4
Emphysema 3 Female 19

Asthma 2 Years of working experience
Chronic bronchitis 2 <5 2

Age (years) (mean ± SD) 69.60 ± 13.07 5–10 19
Years with disease ≥10 2

<5 5
5–10 7
≥10 13
Number of exacerbations in the last year
0 2
1 10
≥2 13

Smoking status
Current smokers 5

Ex-smokers 16
Never smoked 4

Mean years of smoking
Current smokers 33.75 ± 14.24

Ex-smokers 48.80 ± 13.07

COPD: chronic obstructive pulmonary disease; SD: standard deviation.
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Table 3. Descriptive statistics of patients and healthcare professionals (HCPs).

Data about Patients N

Current smokers’ cigarette situation
Mean daily smoking (cigarettes) 9.40 ± 3.78

Duration of quitting smoking (months)
<6 2

6–12 3
≥12 0

Frequency of quitting smoking
<2 1
≥2 4

Interest in quitting smoking
Not at all 1

A little 1
Somewhat 2

Much 0
Very much 1

COPD: chronic obstructive pulmonary disease; SD: standard deviation.

3.2. Theme 1: Illness Perception

The qualitative data on illness perceptions were categorized using subthemes; see
headings below. The quantitative data on illness perceptions is shown in Table 4.

Table 4. Comparison of Brief Illness Perception Questionnaire scores between patients and healthcare
professionals (mean ± SD).

Domains Patients (n = 25) HCPs (n = 23)

PC
(n = 14)

SC
(n = 11)

Total
(n = 25)

PC
(n = 10)

SC
(n = 13)

Total
(n = 23)

Consequences 5.21 ± 0.80 5.91 ± 0.94 5.52 ± 0.92 5.90 ± 0.74 *b 4.46 ± 0.97 5.09 ± 1.12
Timeline 8.07 ± 2.53 9.18 ± 0.40 8.56 ± 1.96 9.40 ± 0.52 9.08 ± 0.49 9.22 ± 0.52
Personal
control 5.29 ± 0.61 5.45 ± 0.69 5.36 ± 0.64 4.10 ± 0.88 *b 3.38 ± 0.51 3.70 ± 0.76 **c

Treatment
control 6.71 ± 1.07 7.36 ± 1.21 7.00 ± 1.15 2.60 ± 0.52 3.08 ± 0.64 2.87 ± 0.63 **c

Coherence 6.64 ± 0.84 7.19 ± 0.75 6.88 ± 0.83 5.30 ± 1.42 *b 6.39 ± 1.04 5.91 ± 1.31 **c

Concern 7.27 ± 1.10 7.36 ± 0.93 7.32 ± 0.99 5.60 ± 1.17 **b 2.92 ± 0.28 4.09 ± 1.56 **c

Identity 6.27 ± 0.79 5.79 ± 0.80 6.00 ± 0.82 5.60 ± 0.52 5.77 ± 0.73 5.70 ± 0.63
Emotional
response 7.45 ± 0.69 8.21 ± 0.80 *a 7.88 ± 0.83 4.54 ± 1.51 *b 3.30 ± 0.48 4.00 ± 1.31 **c

Total score 53.29 ± 3.99 56.09 ± 3.05 54.42 ± 3.81 41.80 ± 2.57 *b 39.62 ± 1.39 40.57 ± 2.23 **c

Notes: *a: significantly different compared with patients in PC, p < 0.05; *b: significantly different compared with
HCPs in SC, p < 0.05; **b: significantly different compared with HCPs in SC, p < 0.001; **c: significantly different
compared with patients, p < 0.001. Abbreviations: SD = standard deviation; HCP = healthcare professional;
PC = primary care; SC = secondary care.

3.2.1. Theme 1a: Coherence and Identification

Most patients in PC and all patients in SC reported that the last exacerbation was a
difficult time for them. That is because they suffered physical and psychosocial function
deterioration. Yet two patients in PC felt the last exacerbation was not a problem because
they experienced regular exacerbations during the winters. Patients in different healthcare
settings described different symptoms, i.e., patients in PC experienced coughing, wheezing,
and chest tightness while those in SC underwent dyspnea (Table 5, Q1).
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Table 5. Themes presented from patients and healthcare professionals (HCPs) of illness perceptions
and self-management (SM) skills with quotes.

Data From Patient Data from Healthcare Professionals

Quotes Category Theme Category Quotes

Q1: “It felt like a plastic
bag on my face, and I

could not breathe in the
oxygen at that

moment.”
(Patient 15, SC).

Illness coherence 1a. Illness coherence
and identification

Illness coherence

Q2: “It is easy to
diagnose it from my

experience.”
(HCP1, PC)

Q3: “We always
recommend that
patients have a

spirometry test.”
(HCP 14, SC)

Q4: “Eating fried
sunflower triggered my

episode.”
(Patient 2, PC)

Illness disease 1b. perceived causes Disease cause
Q6: “Air pollution is
the most important

reason.” (HCP 23, SC)
Q5: “When I moved the

goods, I was out of
breath and fainted.”

(Patient 15, SC)

Q7: “I used to
participate in square

dancing.”
(Patient 4, PC)

Q8: “When I cough in
public, people cover

their mouths with their
hands and go away

from me. Their actions
depress me.”

(Patient 19, SC)

Reduced social
interaction

1c. perceived
consequences and

emotional response

Physical limitation

Q10: “Patients work
less after the

exacerbation due to
decreased physical

function.” (HCP1, PC)

Decreased lung
function

Q11: “A new
exacerbation accounts
for the decreased lung
function.” (HCP10, PC)

Q9: “I can’t work now.
I am like a burden to

my family.”
(Patient 16, SC)

Indifference on patient
complains

Q12: “I do not have
time to explore patients’
feelings.” (HCP6, SC)

Q13: “No episodes
disturb my daily life. I
am just as healthy as

those who do not have
COPD or other chronic

diseases.”
(Patient 17, SC)

Asymptomatic equal to
cured

1d. curable possibility
and perceived duration Incurable and chronic

Q14: “Chronic lung
disease will accompany

the patients for a
lifetime.” (HCP6, PC)
Q15: “It could not be
cured.” (HCP16, SC)

Q16: “I cannot manage
the disease by myself.”

(Patient 7, PC)
Poor self-management 1e. identified disease

control
Poor patient

self-management

Q18: “SM is helpful to
control the disease, but
few patients can make
it due to limited disease

knowledge.”
(HCP17, SC)
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Table 5. Cont.

Data From Patient Data from Healthcare Professionals

Quotes Category Theme Category Quotes

Q17: “Doctors are the
professionals. I do

what they asked me to
do.” (Patient 20, SC)

Passive role with
doctors

Guideline use in
practice

Q19: “Patients’
symptoms were more

complicated than
described in the

guidelines.”
(HCP19, SC)

Q20: “Few of us know
the guidelines.”

(HCP9, PC)
Q21: “Well, when I had
the early symptoms, I
thought I had a cold.”

(Patient 8, PC)

Late exacerbation
recognition 2. identified SM skills Patient delayed action Q25: “Some patients do

not visit us until their
family members force
them.” (HCP10, PC)

Q26: “Patients did not
contact us until they
reached a crisis point

leading to
hospitalization.”

Q27: “He sends a
message or dials a
voice call to me via

Wechat when he feels
uncomfortable.”

(HCP16, SC)

Q23: “If my symptoms
worsen, I will ask my

daughter to contact my
doctor immediately.”

(Patient 13, PC)
Q24: “Early action can
reduce the risk of being

sent to the hospital.”
(Patient 14, PC)

Early exacerbation
action Patient prompt action

Q: quotes; SC: secondary care; PC: primary care.

After reading vignettes on COPD and asthma, patients and HCPs identified the
diseases differently (see Figure 1). Moreover, HCPs in PC diagnosed diseases by their
working experience and those in SC using spirometry equipment (Table 5, Q2, Q3).

Figure 1. Cont.
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Figure 1. Identification of the chronic obstructive pulmonary disease (COPD) and asthma vignette
from patients and healthcare professionals (HCPs).

3.2.2. Theme1b: Perceived Causes

When patients discussed the disease’s cause, most attributed it to age, air pollution,
and smoking. Because the Chinese term ‘cause’ can also mean ‘to provoke’, food and
physical activity were mentioned as cause/triggers (Table 5, Q4, Q5). HCPs noted that the
air pollution, age, smoking and seasonal changes from fall to winter contributed to the
exacerbations (Table 5, Q6). Quantitative data showed that patients and HCPs perceived
air pollution, smoking, and age as the prevailing disease causes, and patients additionally
perceived weather as the disease cause. The distribution of the perceived causes are in
Supplementary Materials.

Some participants identified the vignette as chronic lung disease without specific
names; some patients reported that it was not their obligation to recognize a disease name
unfamiliar to them.

3.2.3. Theme 1c: Perceived Consequences and Emotional Response

Patients mentioned that the exacerbations gradually deteriorated health-related quality
of life. Some 15 patients’ physical function was affected by the symptoms, and 5 of them
experienced a negative impact on their sleep quality. The lack of a restful night’s sleep
and the morning battle of coughing and mucus expulsion left patients feeling exhausted,
and the symptoms affected their mood the following day. Two patients said their daily life
was limited. A total of 23 patients experienced reduced social interaction (Table 5, Q7, Q8).
The misunderstanding from other people, for example, that the symptoms are contagious,
pushed the patients away from social activities. Patients also frequently felt guilty due to
their productivity losses (Table 5, Q9).

HCPs reported that physical limitation and decreased lung function were significant
consequences of the diseases (Table 5, Q10, Q11). Moreover, most HCPs mentioned not
paying enough attention to patient complaints (Table 5, Q12).

3.2.4. Theme 1d: Curable Possibility and Perceived Duration

A total of 20 patients believed that the disease was incurable and chronic after being
informed by their HCPs, while 7 patients in SC stated that their disease was curable and
acute, and they were cured when asymptomatic (Table 5, Q13). All HCPs highlighted that
CLD was incurable and chronic (Table 5, Q14, Q15).
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3.2.5. Theme1e: Identified Disease Control

Patients believed they were powerless to control the disease, while HCPs were suffi-
ciently professional to help them manage it (Table 5, Q16, Q17). Therefore, they commonly
perceived that they would SM the disease well when following medical advice. HCPs
admitted that SM was helpful in managing diseases, but their patients showed poor SM
(Table 5, Q18). Additionally, HCPs in PC mentioned that limited CLD medications were
available in their settings. Moreover, all HCPs were encouraged to adopt the CLD guide-
lines in practice. Despite broad familiarity with the guidelines in SC, knowledge about
guidelines in PC was suboptimal. In addition, HCPs did not always adhere to CLD guide-
lines for different reasons (Table 5, Q19, Q20). Moreover, most HCPs in PC sometimes or
never applied the guideline recommendations, while those in SC always or often used the
recommendations (see Figure 2).

Figure 2. Perceptions of and confidence in using the guideline recommendations in practice by
healthcare professionals (HCPs) in primary care (PC) and secondary care (SC).

3.3. Theme 2: Identified SM Skills

Most patients struggled to use SM skills, i.e., exacerbation recognition and action,
while some patients recognized and took action on exacerbations early (Table 5, Q21–24).
The distribution of identified SM skills in patients between PC and SC can be found in
Supplementary Materials. Most HCPs noted that patients postponed exacerbation actions,
yet two HCPs from PC observed that some patients went to them early (Table 5, Q25–27).

3.4. Theme 3: Factors Influencing SM Skills

Three generic factors were identified to influence exacerbation recognition and actions,
including disease knowledge, former experience with exacerbations, and family support.
Moreover, one specific factor influencing the ability to recognize the exacerbations was
identified (i.e., perceived illness severity), and three specific factors influencing the per-
formance of SM skills were identified (i.e., self-empowerment, Chinese herb, and medical
expenditure affordability). These factors—with the facilitating and barrier aspects—were
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dependent on each other; details on how these factors influence SM skills can be found in
Table 6, Q28–41.

Table 6. The theme presents factors influencing self-management (SM) skills with quotes.

Themes & Category Explanation Quotes

Generic factors influencing SM skills

Disease knowledge
Sufficient knowledge facilitated patients
to develop SM skills, while insufficient

knowledge was the barrier.

Q28: “I know nothing about the disease or the
episode so that I could do nothing about it.”

(Patient 2, PC)
Q29: “My knowledge of the disease helps a lot.”

(Patient 13, PC)

Former experience with
exacerbations

Realizing the importance of early
detection and prompt action from past

experiences were the facilitators.
Habituation to the disease from the
former experience was the barrier.

Q30: “After my previous painful experience in
the hospital, I realized that attention to the

different symptoms (exacerbation) and visiting
doctors early was essential.” (Patient 15, SC)
Q31: “ . . . However, I frequently did nothing

about the worsening symptoms because I
learned to live with it.” (Patient 16, SC)

Specific factors influencing the exacerbation recognition

Family support

Helpful family support was the facilitator.
In contrast, insufficient family support
when patients were at home was the

barrier.

Q32: “My daughters sent me to the hospital and
covered the diagnosis cost. Their actions are

warm and helpful.” (Patient 14, PC)
Q33: “Family members regarded patients as

well-functioned labor and expected them to do
higher intensity household chores than the

patient could endure. Such patients went on
with the housework with all exacerbations.”

(HCP 23, SC)

Perceived illness severity

Perceiving the exacerbation as usual was
a barrier. The perception that the

exacerbation was a hazardous event
facilitated recognizing exacerbations

early.

Q34: “I must pay attention to my disease
carefully. Otherwise, I will be published by the

worsened exacerbations.” (Patient 23, SC)
Q35: “Some patients would not think

breathlessness or coughing was a problem unless
these symptoms disturb their eating and

drinking.” (HCP 23, SC)

Self-empowerment
High self-empowerment facilitated the
patients’ act on the exacerbations and

vice versa.

Q36: “For the early symptoms, I can control
them myself effectively. I will contact my

daughter for the ambulance for symptoms out of
my control.” (Patient 13, PC)

Q37: “I always try to avoid the medicine or the
doctors, even if I know my symptoms get worse.”

(Patient 14, PC)

Chinese herb

Patients perceived the Chinese herb as
facilitators, while HCPs perceived

patients should take these medications
with their suggestions.

Q38: “Chinese herb relieved aggravation.”
(Patient 4, PC)

Q39: “Patients take the Chinese herbs by
themselves without informing us. To make sure

the medicine works well, they should ask our
advice before taking unprescribed Chinese

medicine from us.” (Patient 5, PC)

Medical ex-penditure
af-fordability

The higher medical expenditure
affordability, the more likely the patient is

to see a doctor early.

Q40: “Visiting the doctors means paying money,
which is the last thing I want to do.”

(Patient 4, PC)
Q41: “My retirement pension and medical

insurance can cover all the medical costs. When I
am uncomfortable, I just visit the doctors.”

(Patient 12, PC)

Q: quotes; PC: primary care; HCP: healthcare professional; SC: secondary care.
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3.5. Theme 4: Needs for SM

The needs for SM addressed the expected facilitators, e.g., increased disease knowledge
and the strategy to support the SM, e.g., eHealth use and individualized SM plan. The
other details on the needs for SM are included in Table 7, Q42–51.

Table 7. The theme presents needs for self-management (SM) with quotes.

Categories Explanation Quotes

Increased disease knowledge

Q42: “The doctor told me I was diagnosed with COPD
and left . . . I expected to know more about this disease.”

(Patient 15, SC)
Q43: “With more information on disease and

medications, patients will be more familiar with the
seriousness of their condition, manage risk factors and
change behavior, and then take action to meet their own

needs for disease management.” (HCP 23, SC)

Individualized SM plan Q44: “I need one intervention to help me recognize the
episode early and act on it early.” (Patient 10, PC)

Nurse specialist
Q45: “A nurse specialist experienced in dealing with
patients will be helpful to deliver SM information.”

(HCP 17, SC)

eHealth use Q46: “eHealth will help us deliver SM information to
patients, e.g., Wechat.” (HCP 21, SC)

Q47: “If we could remotely monitor patients’ diseases,
we could provide more care to more patients.”

(HCP 21, SC)

Sufficient family support
Q48: “When I forgot to take medicine, my family

members remaindered me about it immediately. Family
support can help me a lot.” (Patient 10, PC)

Policy support
Q49: “With the economic policy support from the

government, we will have more resources to provide
SM.” (HCP 2, PC)

Q50: “If public medical insurance can cover more
medical costs, more patients will choose to visit the

doctors earlier.” (HCP 22, SC)

Q: quotes; PC: primary care; HCP: healthcare professional; SC: secondary care.

4. Discussion

This mixed-method study identified the local context of people with CLD and HCPs
in Chinese PC and SC. Four themes were identified, namely, (a) illness perceptions;
(b) identified SM skills; (c) factors influencing SM skills; and (d) needs for SM. These
themes were dependent on each other and should be addressed when implementing SMIs.

Most patients could not identify the CLD correctly; this finding was evidenced by a
previous study showing that patients had limited disease knowledge [25]. Moreover, the
disease decreased patients’ physical and psychosocial functioning. Most patients believed
the disease was chronic, yet a few believed it would not be long-term, possibly due to their
limited understanding. Age, air pollution, and smoke were the leading disease causes in
interviews, and the survey identified the weather as an additional cause. The weather was
mentioned as the temperature variability can trigger exacerbations [26].

Compared with those in PC, patients in SC showed a more severe emotional response
to the illness. This finding is not surprising because patients in SC suffer more severe
exacerbations, which leads to more negative emotions [27]. Notably, no difference was
found in total illness perception scores from patients between PC and SC, which could
be due to the chronic nature of CLD. Most patients in this study had CLD for more than
five years and went to PC and SC for mild and severe exacerbations; therefore, patients
with long-term CLD may hold similar illness perceptions. Interestingly, no other existing
studies have compared illness perceptions—in people with CLD—between PC and SC.
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Most patients delayed exacerbation recognition and actions. It is likely that these
patients had difficulties with exacerbation recognition and had limited knowledge of
potential actions they could undertake. A few patients, mainly in PC, showed early
exacerbation recognition and action. Their early response to the disease was because they
applied their disease knowledge and former experience to identify the exacerbation and
take prompt action. Early presenters were mostly from PC because of the accessibility,
e.g., the location was closer to the patient’s home, and the treatment cost was lower [28].
The identified illness perceptions among people with CLD were in line with the previous
study [25].

Most HCPs correctly identified the CLD. HCPs agreed that CLD was chronic and could
affect physical and psychosocial functioning. This finding complies with one previous
study [29]. HCPs agreed that patients showed poor SM skills.

In general, HCPs in PC—compared with HCPs in SC—held a more threatening view of
the CLD. The difference was possibly related to the healthcare service setup in China. HCPs
in SC are better equipped with medical skills and more patient experience, contributing to
their positive attitudes [30]. Compared with patients, HCPs held a less threatening view
of CLD. It could be explained that HCPs had more disease knowledge after their medical
training, which led to a better understanding of how to control CLD.

Unlike patients diagnosed with a spirometry test in SC, CLD was diagnosed based
on disease history and clinical symptoms in PC due to the lack of test facilities. All
HCPs (strongly) agreed with but did not adhere to the guideline recommendations for
different reasons; namely, HCPs in SC considered the symptoms of people with CLD more
complicated than described in the guidelines, while in PC, there was limited guideline
knowledge. The lack of confidence in disease treatment in PC could be explained by a lack
of spirometry tests and lower professional knowledge [31].

Many generic factors were found to influence patient SM. The first factor was disease
knowledge. Patients who had more disease knowledge showed a higher SM ability. The
second was the former experience with exacerbations. Some patients showed prompt
action due to unwillingness to suffer the adverse outcomes of the delayed exacerbation
action. Nevertheless, with the former exacerbation experience, some patients took late SM
actions. That is possibly because they were used to living with the symptoms, making
it difficult to recognize the exacerbation and take prompt action. The third was family
support; it helped patients self-manage exacerbations, yet family members expected them
to do housework beyond their physical ability. A lack of disease knowledge among family
members is a potential explanation [32].

One specific factor influencing exacerbation recognition was identified as the perceived
illness severity. Different factors were found to influence SM actions on exacerbation. The
first was patient self-empowerment. The second was Chinese herbs. Patients used such
herbs to reduce the exacerbations, while HCPs perceived patients should take these herbs
with their suggestions. The finding on the Chinese herbs was not reported in other studies.
The worry from HCPs was likely because patients taking the Chinese herbs without
professional guidance may decrease the SM on exacerbations. The third was the medical
expenditure affordability; the higher affordability, the earlier action on the exacerbations.
The identified third factor aligns with the other study [33].

The needs for SM reflected the strategies to improve SM and expected facilitators to
optimize patient SM. Both patients and HCPs expressed the need for increased disease
knowledge, which was the facilitator for the SM. Moreover, public healthcare insurance
was needed to cover medical expenditures for the CLD. In addition, the need for an
individualized SM plan, eHealth use, and independent CLD specialist reflected effective
strategies to deliver SMIs easily accessible and not restricted to certain places and times.
The identified needs correspond with the previous study [25]. Notably, the HCPs further
pointed out that obtaining (healthcare insurance) policy support from the government was
necessary. Such a finding is not surprising as optimal SMIs have been more easily adopted
with support from the government in China [34].
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Several limitations need to be addressed. First, less detailed information could be
obtained from participants because, during the study, there was a coronavirus outbreak in
China. Some participants did not elaborate much on their SM experiences because they
feared the risk of becoming infected if they talked to the interviewer for too long. Second,
four participants did not participate in the survey. The missing quantitative data may
underpower the triangulation. Third, the small sample size in the quantitative survey
may be underpowered to triangulate the qualitative data, which may negatively impact
this study’s validity. Therefore, the results should be interpreted cautiously due to the
mentioned limitations.

5. Conclusions

This study presented a comprehensive view of the local context—on the identified
illness perceptions and experience with and needs for SM—in China. The identified findings
addressed the importance of increasing disease knowledge, developing the strategies
to deliver the SMI, and gaining (healthcare insurance) policy support during the SMI
implementation. Ultimately, such SMIs can help to improve patient health outcomes
and reduce the disease burden. Furthermore, this study provided that the local context
should be emphasized and leveraged to ensure the SMI meets local needs. A large-scale
quantitative study is needed to support the findings.
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Abstract: Background and Objectives: Despite being largely preventable, cervical cancer mortality still
remains an important public health problem globally, in Europe, and in Romania. The European
Union member states are urged to implement systematic, population-based screenings for cervical
cancer, but the programs developed by the countries remain very heterogeneous. This study aimed to
investigate the differences in cervix cancer mortality between Romania and EU and within Romania
over the last two decades and to reveal the major sources of inequalities and the policy implications.
Materials and Methods: We analyzed the number of deaths and the mortality rates by cervical cancer,
standardized using the direct method, over two decades (2001–2016 for the EU, and 2001–2019 for
the national and sub-national analyses). Trends, mortality reduction over the years, and mortality
differences at the beginning and end of the time interval have been calculated for the EU and
Romania, at national and sub-national levels (rural–urban and regions). Results: Our results revealed
differences in cervical cancer mortality between Romania and EU and within Romania (among
regions and rural–urban areas). These differences used to be very high in the past and are still
persisting. Conclusions: The country should revisit its national cervical cancer screening program,
which has been implemented for many years, but with a very limited participation rate. Due to the
similar problems existing in Central-Eastern Europe, targeted support from the EU for the members
from this geographical area could contribute to the minimization of differences in cervical cancer
mortality among the EU members.

Keywords: cervical cancer deaths; age-standardized mortality; cervical cancer screening; cervical
cancer mortality
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1. Introduction

Cervical cancer mortality is largely preventable, through vaccination against Human
Papiloma Virus (HPV), citology- or HPV-based cancer screening, treatment of precancerous
lesions, and improved access to diagnosis and treatment of the invasive cancers [1–3].
Despite this potential of preventability, cervix cancer still remains an important public
health problem globally, with an estimate of 569,847 new cases and 311,365 deaths per year
in 2018 [4]. From around 52% of cases, 60% of the deaths occur in low- and middle-income
counties due to failure in implementing population-based preventive programs [4–6]. In
Europe, cervix cancer is responsible for an estimate of 58,169 new cases, with 25,989 just in
2020 [7].

In the European Union (EU), a Recommendation of the Council since 2003 urges the
member states to implement systematic, population-based cancer screenings for breast,
cervix, and colon cancer [8]. In the case of cervical cancer, conventional cytology for cancer
precursors with Papanicolau staining, validated liquid-based cytology, primary testing for
oncogenic HPV with validated assays, and implementation of HPV vaccination programs
have been recommended [9–11]. The last assessment of this recommendation revealed
that 22 (out of 28) member states had implemented national or sub-national cervix cancer
screening programs, ensuring an average coverage of 59.2% women aged 30–59 years, a
participation rate of 50.7%, and an examination coverage of 29.8% [12]. Additionally, the
screening programs developed by the countries were marked by wide heterogeneity, which
made it difficult to compare the quality of the assurance measures, the monitoring and
evaluation strategies, or the cost-effectiveness [12–14]. Still, cervix cancer was responsible
for 9744 deaths in 2016 (last available year), with wide disparities in mortality rates still
persisting among the countries (e.g., ten times variations between Italy and Romania, from
0.71 to 8.04 deaths per 10,000 women, standardized rates) and within the country itself [15].

Beyond the high number of deaths, cervical cancer has multiple effects on the health
status, by affecting the quality of life, sexual health, and, due to its predilection in young
women, by threatening fertility [16,17]. Even in the case of successful treatment of the
precancerous lesions and preservation of fertility, it induces a risk of preterm birth [18–20].

Our study aimed to investigate the differences in cervical cancer mortality between
Romania and the EU and within Romania over the last two decades and to reveal the major
sources of inequalities and the policy implications for better control of this public health
problem in the future.

2. Materials and Methods

We followed the differences in cervical cancer mortality from two perspectives—
differences between Romania and EU and differences within the country itself, by regions,
and rural–urban areas. We used the number of deaths and the mortality rates by cervical
cancer—Code C53 upon the International Classification of Disease Revision 10 (ICD-10),
which is currently in use in the country [21]. The time interval for the analysis was 2001–
2016, for the comparison to EU average (2016 being the last available year for the EU
average) and 2001–2019 for the national data.

The geographic area: for EU, we used the EU 27 data (the United Kingdom excluded).
For Romania, we used data disaggregated by rural–urban area and by NUT 2 region
(Nomenclature of territorial units for statistics for basic regions). Romania is the eighth
largest EU country by surface and the sixth country by population (22.1 million citizens
registered, among which 19.3 million inhabitants reside in the country) [22]. Currently,
46% of the total population lives in rural areas, this being the highest proportion of rural
population among all the EU member states [23]. The country is divided into 42 counties
and 8 regions NUTS 2: North-East (NE), South-East (SE), South (S), South-West (SW), West,
North-West (NW), Center (C), and Bucharest–Ilfov (BI), last one being the most developed
and including the capital city (Figure 1).
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Figure 1. Romania—the geographic map by regions.

Deaths analysis: The deaths have been analyzed as annual number and percentage
change in 2016/2019, compared to the baseline (2001).

Mortality rates analysis: For the comparison of Romania versus EU, we used the
standardized mortality rates extracted from Eurostat [15]. For the further sub-national
analysis, we have standardized the national and sub-national data using the direct method
(standard population) [24]. We used the following data: (i) the number of deaths by
cervical cancer, disaggregated by five years’ age groups, region, and rural–urban areas [25];
(ii) the female population by five-year age-groups, per country, per region, and per rural–
urban population [22]. Our standard population was represented by a national female
population calculated for each five-year age group as the arithmetic mean of corresponding
age group female population for years 2001, 2010, and 2019 (first, last, and middle year of
the study interval).

We followed the trends in standardized mortality rate (SMR), mortality reduction
(MR), and mortality difference (MD).

The mortality reduction (MR)
The mortality reduction has been calculated in EU, per country, and for the sub-

national levels in the last year of the time interval, compared to the starting year. For the
EU and country levels, we used the formula:

MRA(%) = (SMRA,2001 − SMRA,2016)/SMRA,2001 (1)

where:

- MRA(%) is the mortality reduction in area A, in 2016 compared to 2001, expressed as
percentage;

- Area A is either Romania or EU;
- SMRA is the standardized mortality rate in geographical area A.

For the subnational levels, we calculated MRs for urban national, rural national,
regionals, urban regionals, and rural regionals SMRs, by using the following formula:

MRB(%) = (SMRB,2001 − SMRB,2019)/SMRRO,2001 (2)

where:

- MRB(%) is the mortality reduction in area B, in 2019, expressed as percentage from the
national SMR for year 2001;

- Area B could be urban national, rural national, regional, or urban/rural regional level;
- SMRB is the standardized mortality rate in geographical area B, for the corresponding

year (2001 or 2019);
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- SMRRO,2001 is the standardized mortality rate in Romania, in 2001. We have chosen to
express all the reductions as proportion from the national rate, for a unique baseline,
which is the national model.

The mortality difference (MD)
It has been calculated as annual difference between Romania and EU SMRs or be-

tween national and sub-national levels. We explored the differences at the beginning and,
respectively, the end of the time interval (2001 and 2016 for Romania and EU, and 2001 and
2019 within the country) by using the formulas:

MDRO, EU,i(%) = (SMRRO, year i − SMREU,i)/SMREU,i (3)

where:

- MDA,EU,i is the mortality difference between Romania and EU in year i, expressed
as percentage;

- Year i is either 2001 or 2016;
- SMRRO,i is the standardized mortality rate in Romania, for the year i;
- SMREU,i is the standardized mortality rate in EU, for the year i.

MDB,j(%) = (SMRB,j − SMRRO,j)/SMRRO,j (4)

where:

- MDB,j is the mortality difference between area B and Romania in year j, expressed as
percentage.

- Area B could be any subnational area, like urban national, rural national, or region.
- Year j is either 2001 or 2019.
- SMRB,j is the standardized mortality rate in geographical area B for the corresponding

year j.
- SMRRO,j is the standardized mortality rate in Romania, in year j, as it resulted from

the national standardization.

RU MDC,j(%) = (SMRR,C,j − SMRU,C,j)/SMRRO,j (5)

where:

- RU MDC,j is the rural–urban mortality difference in region C in year j, expressed as
percentage of the national SMR.

- Area C could be any of the eight regions of the country.
- Year j could be 2001 or 2019.
- SMRR,C,j is the rural standardized mortality rate in region C for the corresponding

year j.
- SMRU,C,j is the urban standardized mortality rate in region C for the corresponding

year j.
- SMRRO,j is the standardized mortality rate in Romania, in year j, as it resulted from

the national standardization.

The MRs were expressed as old–recent value, and the MDs were expressed as subnational–
national values. Thus, due to the decline over the years, all the MRs are positive, and the sub-
national areas with rates below the national have negative MDs, which is a favorable situation.

Ranking: In the subnational analysis per region, we ranked the regions from 1 to 8,
where 1 = most favorable and 8 = least favorable. If two regions had the same position,
they received the same ranking.

Chi-square test was used for comparing the changes in number of deaths, with a
significance level of 95%.
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3. Results

3.1. Differences between Romania and the EU
3.1.1. Number of Deaths

In 2001, 10,570 deaths due to cervical cancer were registered in the EU, out of which
1763 (17%) were reported for Romania [15]. At that time, Romania had the third-highest
number of deaths among the EU members, after Poland and Germany, and the three
countries together accounted for 51% of EU deaths. In 2016, the annual number of deaths
had decreased by 8% and 10% in the EU and Romania, respectively, compared to baseline
(2001). In Germany and Poland, reductions of 11% and 13%, respectively, were revealed.
Despite this reduction in deaths in Romania, the country still accounted for 15% of the EU
cervix cancer deaths in 2016.

3.1.2. Mortality Rates

Both Romania and the EU have shown decreasing trends in cervix cancer mortality
during the study interval, but the rates for Romania were constantly much higher compared
to the EU. In 2002, Romania had the highest cervix cancer mortality in the EU, and the
mortality difference compared to EU was enormous (276%, meaning 18.8 versus 4.8 deaths
per 100,000 women in Romania and EU, respectively; the year 2001 was not available
for EU). The second-highest SMR was found in Lithuania, followed by Poland (16.4 and
10.9 deaths/100,000 women).

In 2016, the mortality reduction reached 58% and 56% for the EU and Romania,
respectively, compared to 2002. However, the mortality difference remained unchanged
(277%). Lithuania and Poland have shown a 61% and 59% reduction in mortality over the
years, and the ranking among the EU members did not change.

3.2. Differences within Romania
3.2.1. Number of Deaths

In 2019, Romania reported 1539 deaths, meaning a 13% decline compared to 2001. (A
10% decline was already reported for 2016.) In 2001, 51% came from rural areas, and this
percentage changed significantly, to 46%, in 2019 (p = 0.013) (Table 1). A more important
decline of deaths over the years was registered in rural areas (20% compared to 5% in
urban areas).

Table 1. Deaths by cervix cancer in Romania, 2001 and 2019, national and subnational distribution
and percentage change.

Sub-National Area
2001 2019

p-Value * % Change in 2019
Number % Rank Number % Rank

National 1763 100% NA 1539 100% NA NA 13%

Urban 870 49% NA 825 54% NA
0.015

5%

Rural 893 51% NA 714 46% NA 20%

Regions

North-East 316 18% 1 235 15% 2 0.041 26%

South-East 237 13% 3 224 15% 2 0.358 5%

South 246 14% 2 265 17% 1 0.009 −8%

South-West 228 13% 3 156 10% 5 0.012 32%

West 182 10% 4 165 11% 4 0.709 9%

North-West 243 14% 2 203 13% 3 0.619 16%

Center 184 10% 4 154 10% 5 0.684 16%

Bucharest–Ilfov 127 7% 5 137 9% 6 0.072 −8%

* Chi-square test; NA-not available
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In 2001, the NE region was the biggest contributor to the total deaths, followed closely
by S and NW, and the lowest contributor was the BI region. In 2019, S became the highest
contributor to the total deaths, followed by NE and SE. BI remained the lowest contributor,
despite an 8% increase in the number of deaths. The S region is the only one (except BI)
with an increase in the number of deaths in 2019 (8%). If the situation of Bucharest was
caused by an increase in population, due to the fact that this is the most developed region
of the country, the S region probably had other determinants for this increase. In fact,
significant changes in contribution to the total deaths occurred in only three regions: S
(increase) and NE and SE (decrease) (Table 1). Overall, Romania, for the study interval
(2001–2019), reported 32,558 cumulated deaths due to cervix cancer, out of which 47%
occurred in the rural areas. Additionally, 61% of these deaths were registered in adult
women (aged 0–64 years) (Table 2).

Table 2. Cumulated deaths by age groups and rural–urban areas, 2001–2019.

Age Group
Urban Rural National

No. % No. % No. %

0–44 years 2251 13% 2318 15% 4569 14%

45–64 years 8771 51% 6577 42% 15,348 47%

65+ years 6022 35% 6619 43% 12,641 39%

Total 17,044 100% 15,514 100% 32,558 100%

% of national deaths 53% 47% 100%

3.2.2. Trends in Cervix Cancer Mortality

The standardized mortality rate at the national level revealed a decreasing trend during
the study period, but it was constantly higher in rural areas (Figure 2). The declining trend
was seen at different extents in all the regions, but with the same pattern of higher mortality
in the rural population (Figure 3).

 

Figure 2. Trends in cervix cancer mortality, overall and by rural–urban areas, Romania, 2001–2019
(standardized mortality rates).
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Figure 3. Regional trend in cervix cancer mortality by rural–urban areas, Romania, 2001–2019
(standardized mortality rates).

3.2.3. Mortality Reduction over the Two Decades

Overall, the mortality reduction reached 25% in 2019 compared to 2001 for the national
rate and 22% and 32% for the urban and rural rates, respectively (Table 3). In the regions,
the most important reduction was found for the SW and NE, reaching 44% and 43% decline
compared to baseline, but important reductions also occurred in NW, C, and W (Table 3).
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More limited progress was found in the SE (18%) and Bucharest (8%); meanwhile, in the S
region, the situation remained almost unchanged compared to 2001 (Table 3).

Table 3. Mortality reduction over decades—national, regional, and urban–rural.

Type National NE SE S SW W NW C BI

National 25% 43% 19% 2% 44% 27% 33% 28% 8%

Urban 22% 58% 20% −2% 27% 25% 26% 32% 3%

Rural 32% 37% 20% 7% 71% 33% 35% 24% 84%

The analysis of rural and urban models of mortality by regions revealed a remarkable
progress in improving the rural models of mortality in BI and SW regions, with an 84% and
71% reduction in rural mortality. To a moderate extent, this improvement also occurred in
the NE, NW, and W (MR of 37%, 35%, and 33% in rural). The most modest improvement
in rural mortality was noticed in the S (only 7%) (Table 3). The urban models have shown
a marked progress in NE (58% MR) and a moderate one in the C, NW, and W (32%, 26%,
and 25%, respectively); meanwhile, the MR was modest in BI (3%) and negative in the S
(−2%) (Table 3). Overall, in five regions, the MR was more marked for rural (BI, SW, NW,
W, and S); in the other two, it was more marked for urban areas (NE and C), and in the SE,
the urban and rural improvements were similar.

3.2.4. Past and Current Differences in Mortality

In 2001, the most detrimental regional MDs were seen in the SW, NE, and W (19%,
14%, and 12% difference compared to the national model) and most favorable in BI, the S,
and C (−37%, −11%, and −9%, respectively) (Table 4). The highest RU-MDs were seen
in BI, the SW, and NW (40%, 49%, and 37%, respectively) and the lowest ones in the NE
and C (−9% and 13%, respectively, the N being the only region in which rural mortality is
lower than the urban one) (Table 4). At the national level, the RU MD reached 27%.

Table 4. Mortality difference by region and urban–rural areas.

2001 2019

Region Regional MD Rank
RU

MD per Region
Rank Regional MD Rank

RU MD per
Region

Rank

North-East 14% 7 −9% 1 −5% 3 16% 4

South-East 3% 4 18% 4 12% 6 25% 6

South −11% 2 18% 3 17% 7 12% 3

South-West 19% 8 49% 7 0% 4 7% 2

West 12% 6 26% 5 14% 8 23% 5

North-West 11% 5 37% 6 5% 5 37% 8

Center −9% 3 13% 2 −15% 2 28% 7

Bucharest–Ilfov −37% 1 70% 8 −26% 1 −15% 1

In 2019, the W, S, and SE regions showed the highest MDs, and BI and C were in the
best positions. Regarding the RU MD per region, it was most marked in the NW, C, and
SE (37%, 28%, and 25%, respectively), and the lowest in BI and the SW (Table 4). For the
national level, the RU MD reached 24%

4. Discussion

Our research revealed important differences in cervical cancer mortality between
Romania and the EU and within Romania. These differences were very high in the past and,
despite a 13% reduction in deaths and 25% reduction in mortality over the two decades,
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they are still persisting. At the EU level, Romania is keeping the first position in mortality
rate and shows a huge difference compared to the EU’s rate. Within the country, the rural
population continues to remain more disadvantaged. Despite a higher reduction in rural
mortality, compared to the urban one, the rural–urban mortality gap still achieved 24% of
the national rate in 2019.

The analysis per region also reflects the different rhythms of progress in mortality
reduction, persisting gaps compared to the national level, and, in some cases, major
gaps between rural and urban populations. For example, the SW, NE, and W had the
highest deviations compared to the national model in 2001, but meanwhile, the SW and
NE succeeded to achieve good progress (44% and 43% MR), while the W region reached
only a moderate one (27% MR). The poorest transformation was seen in the S region,
which started with a favorable MD compared to the national model, but it achieved a
very limited gain only in rural mortality. Another particular situation is related to the NW
region, which has a very important tradition in implementing cervical cancer screening
programs [12]. Despite this wide experience, the progress in the region was moderate, with
a 33% mortality reduction over the two decades, a persistent mortality difference of 5%
compared to the national model, and a constant rural–urban difference of 37% in favor of
urban. The BI region had from far the most privileged situation in 2001 (37% mortality
difference compared to the national model), but with the widest rural–urban gap in the
country (70%). This gap has been corrected over the years, but it is uncertain if correction
occurred due to mechanisms for improving access to services for the rural population or to
the socio-economic particularities of the region. This region includes Bucharest (the capital
city) and the county of Ilfov, with approximately one-fifth of the Bucharest population. The
city of Bucharest is geographically surrounded by Ilfov, and the only rural population of
the region (9%) belongs to the county of Ilfov. During the last two decades, the people
mobility between Bucharest and Ilfov increased substantially, on the background of the
economic development. This mobility could explain the yearly variation of mortality line
in the rural population of Ilfov.

Our results underline the persisting barriers of access to preventive and curative
services for the rural population, despite the fact that the legislative framework guarantees
equitable access to services for all citizens. The health system in Romania is social-insurance-
based, the health insurance is compulsory, and the system is defined to ensure universal
access to primary care and referral-based specialized care [26]. For equity reasons, many
vulnerable categories of people are insured without payment of financial contribution [26].
More than this, certain national health programs complement the package of services
provided by health insurance, among which the oncology program (ensuring free access
to cytostatic treatment for all oncologic patients, including the case of cervical cancer)
and the cervix cancer screening program (ensuring free access to pap-smear screening for
all insured and non-insured women) [27]. These programs, and in particular the cervix
cancer screening, are, in theory, accessible for all, but the participation remains weak (5%
achievement of the annual target for cervix cancer screening in 2018) [28]. In general, cancer
diagnostic and treatment are available and fully covered by the insurance package (clinical
procedures) and the national health program (cytostatic), being available for insured and
non-insured women. The access to services is based on a referral from the family doctor or
direct, in case of emergency (through the emergency department). Once diagnosed, there is
direct access to all specialized services (surgical treatment, cytostatic, and/or radiotherapy).

On the contrary, the preventive services are fewer, less accessible, and partially or
not covered by either the health insurance or the national programs, despite consistent
efforts to develop them over the years. For example, the first attempt to introduce a free
HPV vaccination was made in 2008, as a state-financed program targeting young girls
(10–11 years old), but that program failed with only 2.5% of the eligible population being
vaccinated due to the huge hesitancy of the parents [29]. Following this failure, the program
has been changed, with the free vaccine provided based on request for girls aged 11 to
18 years, but the demand remains very limited. Boys and women older than 18 years of age
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were and are not targeted by the free vaccination program. For these categories of people,
the vaccine was available in pharmacies, prescription-based, and with full out-of-pocket
payment. In these circumstances, the HPV vaccination uptake remained very limited.
Complementary, HPV testing is available in the country at full price (not included in the
package of services covered by health insurance). This testing has been provided for free in
some projects and revealed a high-risk HPV prevalence of 18% among women 18 to 70 years
old [30]. Regarding early diagnosis, colposcopy is available in most outpatient specialized
clinics and hospitals and covered by insurance in some circumstances, but the providers are
located usually in cities, and women from rural or deprived areas have limited access due
to geographic, information, and, sometimes, financial barriers [26]. No audit mechanisms
have been implemented in relation to cervical cancer prevention services.

A major question is what actions should be taken to improve cervical cancer control in
the future. There is obviously a prioritization of cervical cancer screening in the country.
The national screening program has been introduced for many years, despite its failure in
ensuring a population-based screening and appropriate participation [28]. Evidence for
good practice models is available in the country and could serve as a basis for revisiting
and improving the existing implementation of the national program [31–37]. Certain
interventions are being planned, such as a project for the integration of primary HPV
screening into the national cervical cancer screening program [36]. This project is planned
to be implemented in two phases: a training and planning phase, which is in ongoing
implementation, and the screening itself, which is planned to be implemented in the North-
West, Center, South, and North-East, having at least 170,000 screened beneficiaries per
region [38].

Our results provide the appropriate framework for understanding the evolution
of cervical cancer mortality over decades, the differences within regions, and the rural–
urban gaps. As a consequence, the national program should be remodeled, by focusing
on the rural population and, in particular, in the West, South, and South-West regions,
which still kept a major difference in mortality compared to the national level. Another
essential premise for the national program is to ensure the population-based character of
the screening, which is in line with the European guidelines, and with the Romanian law,
which guarantees universal access to preventive services for all the citizens [9–11,14,26].
Despite being reported as a population-based program, due to the modest participation
rate, the programs should be analyzed in their main stages, and more feasible remedial
mechanisms should be identified.

Another important aspect is the active character of the program, with individual
invitations through the screening registry or database (which does not exist in Romania), a
fixed appointment date included in the invitation, and a continuum of services for positive
cases [12]. Last but not least, dedicated human and financial resources and procedures and
clear quality-assurance mechanisms should be analyzed and implemented [12].

Of course, the situation of Romania is not singular, despite its huge gap in cervical
cancer mortality compared to the EU. Evidence suggests that cervical cancer mortality rates
are higher in Central-Eastern Europe, and the access to organized screening programs is
more detrimental compared to the rest of the continent [12,39–41]. All these facts are against
the evidence that women attending organized screening programs versus non-attenders
could benefit from a 41% to 92% reduction in cervix cancer mortality, according to a recent
systematic review [42]. These facts could be considered at the EU level for building more
accessible opportunities and exchanges related to cervical cancer screening as a feasible
way to decrease the gaps in mortality among the EU member states.

5. Conclusions

In conclusion, cervical cancer represents an important public health problem in Roma-
nia, despite its declining number of deaths and mortality rate, over the last two decades.
Important differences are persisting between Romania and the EU and within the country,
on the background of the failure in organizing a population-based national screening pro-
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gram. The country should use the existing opportunities to improve its screening program
in the upcoming years. Due to the similar problems existing in Central-Eastern Europe,
targeted support from the EU for the members from this geographical area could contribute
to the minimization of differences in cervical cancer mortality among the EU members.
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Abstract: Introduction: Even if levodopa, dopamine agonists, and others are used for patients with
Parkinson’s disease, the effect is not sustained, and side effects such as motor fluctuation and dyskine-
sia are more likely to appear as the dose increases. Thus, new approaches for managing Parkinson’s
disease are needed. This study aimed to compare the metabolites and gut microbes between patients
with Parkinson’s disease and healthy individuals. Methods: This was an observational study with a
case-control design. Metabolite and gut microbial analyses were performed using blood and stool
samples collected from the subjects. Results: Among the metabolites, the acetate, citrate, methionine,
and trimethylamine levels were significantly different between the two groups. In the gut microbes,
abundance of Bacteroidetes, Prevotella, Phascolarctobacterium, Pseudoflavonifractor, Eisenbergiella, and
Gemella were also significantly different between the two groups. Discussion: Metabolites are the
products of gut microbes. Therefore, when the gut microbes change, the metabolites change accord-
ingly. Metabolites and gut microbes that were significantly different between the two groups were
mostly those involved in lipid and glucose metabolism. Our data may be helpful for the development
of new drugs targeting metabolites and gut microbes through large-scale studies in the future.

Keywords: gut microbes; metabolites; Parkinson’s disease

1. Introduction

Parkinson’s disease (PD) is the second most common neurodegenerative disease
worldwide [1]. One percent of the population aged >60 years have PD, and its prevalence
continues to increase [2]. Although PD has such a high prevalence and gradually worsens
the quality of life of PD patients, there is still no clear treatment [3,4]. Even if levodopa,
dopamine agonists, and others are used, the effect is not sustained, and side effects, such
as motor fluctuation and dyskinesia are more likely to appear as the dose increases [5].
Several studies have reported candidates for neuroprotective agents such as vitamin D,
beta-carotene, and bee venom that have the potential to replace conventional treatments,
but the evidence is still lacking [6,7]. Therefore, new approaches to PD are needed.

Gut microbes and metabolites are currently in the spotlight as targets for new therapeu-
tic approaches to PD [8]. There are hundreds of trillions of gut microbes in the human body,
and they have a significant impact on normal physiology by producing metabolites [9,10].
Thus, imbalances in gut microbes and metabolites could be associated with neurologic
disorders including PD [9]. In support of this hypothesis, Mertsalmi et al. reported that
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the use of certain antibiotics could increase the risk of PD by altering the gut microbes [11].
Houser and Tansey suggested in their study that the pathogenesis of PD originates from
the gut [12]. Initial inflammation in the gut triggers changes in gut microbes, leading to
changes in metabolites related to inflammation, which induces neuroinflammation by in-
creasing the blood–brain barrier permeability, ultimately inducing neurodegeneration [12].
In addition, Sun et al. reported that gut microbial dysbiosis is observed in PD patients, and
that microbial metabolites and products contribute to the PD pathology [13]. Considering
these studies, drugs targeting gut microbes or metabolites could become new therapeutic
candidates for PD.

The purpose of this study was to compare the differences in gut microbes and metabo-
lites between patients with PD and healthy individuals to contribute to the existing research
data to select a new therapeutic drug for PD in the future. Although the number of subjects
was small, we report our findings because we obtained significant results.

2. Materials and Methods

Study Design

This research work was an observational study with a case-control design.

3. Subjects

3.1. Sample Size Calculation

Our investigation is a pilot study, and we could not find previous data indicating
the sample size needed to yield significant results. For the pilot study, a sample size
of 20–40 participants was suggested by Kieser and Wassmer [14]. The healthy control
(HC) and PD groups were recruited through posters in communities and hospitals from
December 2018. The HC group was recruited by matching the age and sex of the PD group.

3.2. Inclusion and Exclusion Criteria for the PD Group

The inclusion criteria were as follows: those diagnosed with PD and taking PD-related
drugs who agreed to participate in this study and voluntarily signed the informed consent
form and those who consumed traditional Korean dishes such as rice and kimchi.

The exclusion criteria were as follows: those diagnosed with diseases that may affect
the results of this study such as diabetes mellitus (DM) and autoimmune diseases; those
taking antibiotics or probiotics; those who regularly drank alcohol and smoked; those
unable to collect blood or stool; and those judged to be unsuitable to participate in this
study by medical staff.

3.3. Inclusion and Exclusion Criteria for the HC Group

The inclusion criteria were as follows: those who had no underlying disease and were
not taking any drugs who agreed to participate in this study and voluntarily signed the
informed consent form. Those who were judged to be unsuitable to participate in this study
by medical staff were excluded from the study.

4. Variables

The variables were metabolites analyzed from the collected blood specimens and the
gut microbes analyzed from the collected stool specimens.

4.1. Metabolite Analysis
4.1.1. Blood Collection Method

After collecting 5 mL of blood using the injection needle provided in the blood collec-
tion kit, the blood was divided into 3.0 and 2.0 mL samples and packed in serum separate
tube and nonautologous-pooled human plasm containers, respectively. Then, the serum
and plasma were separated.
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4.1.2. Metabolite Analysis Method

The total of 250 μL of serum was mixed with 500 μL saline solution (10% D2O for lock
signal, NaCl 0.9%, 500 mM sodium phosphate buffer in D2O containing TSP (Trimethylsi-
lylpropanoic acid) 0.05% for chemical shift calibration, and concentration reference, pH 7.0).
Then, samples were centrifuged at 12,000× g for 10 min, and 600 μL aliquots of the super-
natant were transferred into 5-mm NMR tubes for analysis. Analysis was performed using
the ASCEND 800 MHz, AVANCE III HD Bruker spectrometer equipped with a 5 mm CPTIC
1H-13C/15N/DZ-GRD Z1194227/0011 cryogenic probe. The Carr–Purcell–Meiboom–Gill
(CPMG) spin-echo pulse sequence (RD−90◦-(τ-180◦-τ) n-ACQ) was used as the nuclear
magnetic resonance (NMR) sequence (CPMG condition: total T2 relaxation time of 60, 4 K
data point, 128 scans, four dummy scans, delay time of eight seconds). 1D data obtained
through the NMR analysis were subjected to baseline correction using the Chenomx pro-
gram. Then, Binning was performed in units of 0.05 ppm, and spectral alignment was
performed using the COW algorithm in MATLAB. Data organized by MATLAB were
subjected to multivariate analysis with SIMCA −P++.

For the quality control, TSP was used as an internal standard. We referenced the TSP
peak to correct for chemical shifts and quantify metabolites.

4.1.3. Metabolite Pattern Analysis

To examine the difference in the metabolic pattern between the PD and HC groups,
the 1H NMR spectrum was normalized to the total area and then orthogonal partial least-
squares discriminant analysis (OPLS-DA) proceeded by UV scale.

4.2. Gut Microbe Analysis
4.2.1. Meal Adjustment Guide

The subjects were instructed not to drink alcohol or to eat excessively fatty foods the
day before stool collection.

4.2.2. Stool Collection and Specimen Delivery

Stool (4 mg) was sealed in a kit for stool collection. The outside of the kit was labeled,
so that the subjects’ specimens could be distinguished. The specimens were then frozen at
a temperature of −20 ◦C and delivered to the analytical laboratory.

4.2.3. Gut Microbe Analysis

A library was created to enable Illumina sequencing by creating a hybrid primer that
selectively amplified the V3–V4 region from the 16S rRNA gene, which is the standard
for identifying bacteria, and an adaptor sequence recognized by the Illumina sequencer.
The complete sequencing library mixture was sequenced by 300 bp paired-end sequencing
according to Illumina’s MisSeq platform guide. After trimming the sequenced data, the
quantitative insights into the microbial ecology (QIIME) pipeline was used to identify
the bacteria. Greengenes was used as a library for bacterial identification. Analysis was
conducted with a total of 20 samples that passed quality control. Alpha diversity, which
compares the diversity distribution of gut microbes, was compared, and principal coordi-
nate analysis (PCoA) was performed using the Bray–Curtis distance for pattern analysis.

5. Statistical Analysis

The data collected from the subjects were coded and analyzed using SPSS for Windows
(ver. 20.0) statistical program. To check the normality of the data, the Shapiro–Wilk test
was used for continuous variables. An independent t-test or Mann–Whitney U test was
used to compare the levels of blood metabolites and gut microbes in the stool between the
PD and HC groups. To control confounding factors, independent t-tests or Mann–Whitney
U test were used for both groups of the sex and age. p values < 0.05 was considered as
statistically significant.
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6. Results

6.1. Subject Characteristics

From December 2019 to March 2020, 10 PD patients and 10 healthy individuals were
recruited, and the characteristics of the subjects are presented in Table 1. The demographic
characteristics including the sex and age did not show a significant difference between the
two groups.

Table 1. Demographic characteristics and medical history of the enrolled subjects.

Classification PD Group HC Group Total

Total 10 10 20

Sex (number)
Male 5 4 9

Female 5 6 11

Age (years)

Minimum 50 51 50

Maximum 74 68 74

Average 66.6 58.7 62.65

Disease duration (years)

Minimum 0.17 - 0.17

Maximum 12 - 12

Average 5.02 - 5.02
PD, Parkinson’s disease; HC, healthy control.

6.2. Metabolite Analysis

PCA (R2X = 0.629, Q2 = 0.187, Figure 1) and OPLS-DA (R2Y = 0.605, Q2 = 0.37,
Figure 2) showed a clear differentiation of metabolites between the PD and HC groups.
The established model was considered reliable according to the cross-validation with a
100-permutation test (Figure 3). Green R2- and blue Q2-values to the left were lower than
the original points to the right, and the regression line of the Q2-points intersected the
vertical axis below zero (R2 = 0.278, and Q2 = −0.220). The corresponding regression
coefficients for the included metabolites, ordered according to their variable importance in
the OPLS-DA model, are shown Figure 4. Among the metabolites analyzed, the levels of
acetate, citrate, methionine, and trimethylamine were significantly different between the
two groups (p < 0.05). Acetate and citrate levels were significantly higher, and methionine
and trimethylamine levels were significantly lower in the PD group than in the HC group
(Figure 5).
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Figure 1. PCA score plot derived from the 1H-NMR spectra of serum from the Parkinson’s disease
(PD) patient group (n = 10) and healthy control (HC) group (n = 10). PD, Parkinson’s disease; HC:
healthy control.
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Figure 2. OPLS-DA score plot derived from the 1H-NMR spectra of serum from PD (n = 10) and HC
groups (n = 10). OPLS-DA, orthogonal partial least-squares discriminant analysis; PD, Parkinson’s
disease; HC: healthy control: NMR, nuclear magnetic resonance.
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Figure 3. Validation of the OPLS model using the 100-permutation test.

255



Healthcare 2022, 10, 302

Figure 4. OPLS-DA coefficient plot of all metabolites in Parkinson’s disease patients.
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Figure 5. Box and whisker plot of acetate, citrate, methionine, and trimethylamine in the Parkinson’s
disease (PD) group and healthy control (HC) group. PD, Parkinson’s disease; HC: healthy control.

6.3. Gut Microbe Analysis

Comparison of the alpha diversity between the two groups revealed that the PD group
had significantly lower Chao1 levels, which indicates the diversity of gut microbes in this
group compared to the HC group (p = 0.036).

Comparison of the results of the PCoA based on the Bray–Curtis distance showed
that the two groups had different gut microbial patterns, but the patterns were not clear
(Figure 6).
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Figure 6. PCoA plots based on Bray–Curtis distances between the PPD and HC groups. PCoA,
principal coordinate analysis (PCoA); Parkinson’s disease; HC: healthy control.

In the distribution of gut microbe composition, Bacteroidetes in the phylum level
showed a significant difference between the two groups. Prevotella, Phascolarctobacterium,
Pseudoflavonifractor, Eisenbergiella, and Gemella at the genus level were also significantly
different between the two groups (Table 2). Gut microbe composition at the phylum and
genus levels of the PD and HC groups are shown in Figures 7 and 8, respectively.
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Figure 7. Gut microbe composition at the phylum levels of the HC and PD groups. HC: healthy
control; PD: Parkinson’s disease.

Table 2. Gut microbes that were significantly different between the PD and HC groups in this study.

Classification Gut Microbes
PD Group vs. HC Group

↑/↓ § Significance (p < 0.05)

Stool Phylum level Bacteroidetes ↓ 0.012
Genus level Prevotella ↓ 0.030

Phascolarctobacterium ↓ 0.047
Pseudoflavonifractor ↓ 0.037

Eisenbergiella ↑ 0.037
Gemella ↓ 0.014

PD, Parkinson’s disease; HC, healthy control. § Arrows (↑ and ↓) indicate a decrease or an increase in the
microorganism levels in patients with PD compared with healthy individuals.
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Figure 8. Gut microbe composition at the genus levels of the HC and PD groups. HC: healthy control;
PD: Parkinson’s disease.

7. Discussion

We performed metabolite and gut microbial analyses in 10 PD patients and 10 healthy
individuals and compared their results. Among the metabolites, the acetate, citrate, me-
thionine, and trimethylamine levels were significantly different between the two groups.
In the gut microbes, the abundance of Bacteroidetes, Prevotella, Phascolarctobacterium, Pseud-
oflavonifractor, Eisenbergiella, and Gemella were also significantly different.

In this study, both acetate and citrate levels were higher in the PD group than in the
HC group. Beynen et al. reported that acetate drastically increased the cellular level of
citrate, which explains the results of this study [15].

Acetate enhances de novo lipid synthesis by activating lipogenic genes. That is, acetate
is an immediate metabolic precursor and plays a role in inducing fatty acid synthesis [16].
Potashkin et al. reported that plasma oxidized LDL, a major contributor in atherosclerotic
plaque formation in patients with PD, was high, which is in line with the results of this
study, showing that PD patients had high acetate levels [17].

Citrate is an intermediate of the Kreb’s cycle. Pyruvate is an end metabolite of glycoly-
sis, which is converted into acetyl-coA by an enzyme called pyruvate dehydrogenase (PDH)
and enters the Kreb’s cycle. Citrate plays a role in regulating the activity of PDH [18]. In a
2019 study, it was reported that PD patients showed poor regulation of glucose metabolism
in the substantia nigra pars compacta dopamine neurons [17]. Considering that citrate
affects the Kreb’s cycle, a representative pathway of glucose metabolism, the results of this
study are consistent with the 2019 study [17].
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Methionine and trimethylamine levels were significantly lower in the PD group than
in the HC group, which is also consistent with the results of previous studies. Glaser et al.
reported that the accumulation of α-synuclein in dopaminergic neurons of the substantia
nigra is a crucial step in the pathogenesis of PD, and methionine oxidation inhibits the
accumulation of α-synuclein [19]. Andreasson et al. reported that the development of
polyneuropathy in patients with PD was associated with disorders of methionine cycle
metabolism [20].

According to previous studies, it was reported that trimethylamine N-oxide (TMAO)
was associated with the severity and progression of motor symptoms in PD, and PD
patients have a significantly lower TMAO level than healthy individuals [21]. In this study,
TMAO was not significantly different between the two groups, but the trimethylamine
levels were found to be significantly lower in the PD group. Considering that TMAO is
produced by the oxidation of trimethylamine, the results of this study cannot be said to be
contrary to the existing results [21].

Among the gut microbes, Bacteroidetes, which was significantly different between the
two groups, are known to produce favorable metabolites such as short-chain fatty acids
(SCFAs) that reduce inflammation (e.g., allergic inflammation) [22]. In addition, Aho et al.
reported that patients with PD had different gut microbes, SCFAs, and inflammation from
those of healthy individuals, which is consistent with the results of this study [23].

Prevotella produces hydrogen sulfide (H2S), which is a gasotransmitter that is closely
related to neuroprotection as well as PD [8]. According to Kessel et al.’s gut microbe studies,
the abundance of Prevotella showed a significant decrease in four out of 13 PD patients, and
this study also showed a significant difference in Prevotella between the PD group and the
HS group [8].

Phascolarctobacterium produces SCFAs and is known to be associated with the devel-
opment of non-alcoholic fatty liver disease (NAFLD) [24]. Vural et al. reported that the
prevalence of NAFLD in the PD group was significantly different from that of the HC
group, consistent with Phascolarctobacterium, which showed a significant difference between
the two groups in our study [25].

Pseudoflavonifractor is a gut microbe associated with energy metabolism and insulin
sensitivity, which can exacerbate metabolic disorders in diabetic patients [26]. Hassan
et al. reported that DM and PD are associated and have common mechanisms such as
hyperglycemia, inflammation, and oxidative stress. Therefore, anti-diabetic drugs may
have a beneficial effect on PD [27]. In our study, Pseudoflavonifractor showed a significant
difference between the two groups, which is consistent with previous studies [26,27].

Eisenbergiella has been reported to be associated with major depressive disorder [28].
The significant difference in the abundance of Eisenbergiella between the two groups in
our study may explain the reason why many PD patients experience depression [29]. This
also means that drugs targeting Eisenbergiella can be used instead of antidepressants with
various side effects.

Gemella has been reported as a gut microbe associated with Alzheimer’s disease [30].
Considering that cognitive impairment is common in PD, a significant difference in Gemella
between the two groups in our study is an acceptable result [31].

When synthesizing the previous studies above-mentioned, metabolites and gut mi-
crobes that were significantly different between the PD and HS groups in our study may
be mainly related to lipid and glucose metabolism as well as inflammation (Table 3).
Potashkin et al. also reported that PD patients exhibit abnormalities in lipid and glucose
metabolism [17].
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Table 3. Summary of metabolites and gut microbes that were significantly different between the PD
and HC groups in this study.

Classification Function

Metabolites Acetate Acetate is involved in lipid metabolism. It enhances de novo lipid
synthesis by activating lipogenic genes [16].

Citrate
Citrate is involved in glucose metabolism. As an intermediate of
the Kreb’s cycle, it regulates the activity of PDH, an enzyme that

converts pyruvate to acetyl-coA [18].

Methionine
Methionine is involved in the accumulation of α-synuclein. The

accumulation of α-synuclein in the dopaminergic neurons of
substantia nigra is a crucial step in the pathogenesis of PD [19].

Trimethylamine Trimethylamine is oxidized to produce TMAO. TMAO is related
to the severity and the progression of motor symptoms of PD [21].

Gut microbes Bacteroidetes Bacteroidetes produces favorable metabolites such as SCFAs that
reduce inflammation [22].

Prevotella Prevotella produces H2S, which is a gasotransmitter closely related
to neuroprotection [8].

Phascolarctobacterium Phascolarctobacterium has beneficial effects by producing SCFAs. It
is known to be associated with the occurrence of NAFLD [24].

Pseudoflavonifractor Pseudoflavonifractor is associated with energy metabolism and
insulin sensitivity [26].

Eisenbergiella Eisenbergiella is reported to be associated with major depressive
disorder [28].

Gemella Gemella is reported to be associated with Alzheimer’s disease [30].

H2S: hydrogen sulfide; NAFLD, nonalcoholic fatty liver disease; PDH, pyruvate dehydrogenase; SCFAs, short-
chain fatty acids; TMAO, trimethylamine N-oxide; PD, Parkinson’s disease; HC, health control.

Sebastiaan et al. said that metabolites are the products of gut microbes [8]. Gibiino
et al. reported that acetate production soon changes according to the change in Firmi-
cutes/Bacteroidetes proportion [32]. This explains why metabolism involving metabolites
and gut microbes, which showed significant differences between the two groups, were
similar in our study. Additionally, this suggests that drugs that control gut microbes can
also control metabolites and can have a positive effect in relieving symptoms in PD patients
through a different route than the existing dopamine drugs. In another study supporting
this hypothesis, Meng-Fei et al. reported that microbe-targeted interventions such as antibi-
otics, herbal medicine, probiotics, and fecal microbe transplantation could favorably affect
PD [13].

Therefore, considering the results of this study and existing studies, an integrated
approach is needed in the development of therapeutic drugs for PD because not only
the brain but also the gut and diseases such as DM, hyperlipidemia, and PD must be
considered. In addition, herbal medicine, probiotics, fecal microbe transplantation, and
herbal medicines should be considered when selecting candidates for therapeutic drugs.

The limitations of this study are as follows. First, as the present work is a pilot
study, the number of subjects analyzed is small; thus, they are insufficient to reflect the
characteristics of all patients with PD. However, the reliability of the results is not expected
to be low, since significant results were derived from our study despite the small number
of patients, and are consistent with the existing research results. Second, this study did
not compare the differences based on the subjects’ detailed diet, the type of PD-related
drugs they were taking, or their sex. However, it was the same in the broad framework of
traditional Korean dishes and PD-related drugs such as levodopa and dopamine agonists.
In addition, the male-to-female ratio between the two groups did not differ much. As a
result, the importance of the findings of this study cannot be dismissed. Third, this study
did not evaluate the potential correlations between the metabolites and gut microbes that
showed a significant difference between the two groups. However, it was confirmed that
they were commonly related to lipid and glucose metabolism and inflammation. Fourth, we
could not suggest the names of gut microbes at the species level that showed a significant
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difference between the two groups. However, we were able to confirm the lack of gut
microbe diversity at the species level in the PD group through an alpha diversity analysis,
which evaluates the diversity of gut microbes at the species level.

In conclusion, to the best of our knowledge, most of the existing studies have only
analyzed either the metabolites or gut microbes. However, in this study, both metabolites
and gut microbes were collected from the same subjects, measured, and compared, and
our data confirmed that the metabolites and gut microbes that were significantly different
between the PD and HS groups were mostly related to lipid and glucose metabolism. If
significant differences are confirmed through large-scale studies comparing gut microbes
and metabolites before and after various treatments such as herbal or Western medicine,
diet, and feces transplantation, the results will be helpful in the development of new
therapeutic drugs for PD.
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Abstract: Purpose: This retrospective cohort study was conducted to determine the glaucoma
risk associated with metabolic disease (MetD) using insurance claims data of Taiwan. Methods:
From the database, we identified patients with newly diagnosed hypertension, diabetes and/or
hyperlipidemia from the years 2000 to 2002 as the MetD cohort (N = 42,036) and an age-gender-
diagnosis-date matched control cohort without MetD with a two-fold sample size than that of the
MetD cohort. Both cohorts were followed until the development of glaucoma, death, or withdrawal,
until 31 December 2013. The incidence of glaucoma, and the Cox method estimated hazard ratio (HR)
of glaucoma were calculated. Results showed that the incidence of glaucoma was two-fold higher in
the MetD cohort than in the controls (1.99 versus 0.99 per 1000 person-years), with an adjusted HR
of 1.66 (95% CI: 1.50–1.85). The glaucoma incidence was higher in patients with diabetes than those
with hypertension and hyperlipidemia (2.38 versus 1.95 and 1.72 per 1000 person-years, respectively).
The incidence increased to 5.67 per 1000 person-years in patients with all three comorbidities, with
an aHR of 4.95 (95% CI: 2.35–10.40). We also found higher incidence rates of primary open-angle
glaucoma and primary angle-closure glaucoma with aHRs of 2.03 and 1.44, respectively. It was
concluded that glaucoma risk increased with the number of MetD. Health providers need to monitor
patients with MetD to prevent glaucoma.

Keywords: glaucoma; metabolic disease; diabetes mellitus; hypertension; hyperlipidaemia

1. Introduction

Glaucoma is the second leading cause of irreversible blindness worldwide [1]. Vision
loss from glaucoma not only causes significant negative effects on health-related quality
of life, but also exerts an increasing economic burden for both patients and society as
the disease progresses [2–4]. The lifetime indirect costs due to reduced productivity and
reduced employment has been estimated to range from USD $5 billion to USD $7 billion [5].
A 3.54% global prevalence of glaucoma has been reported among individuals aged between
40–80 years. The number of individuals with glaucoma worldwide was estimated to be
76.0 million in 2020 and is estimated to increase to 111.8 million by 2040 [5]. Glaucoma is
classified into two main subtypes: primary open-angle glaucoma (POAG) and primary
angle-closure glaucoma (PACG) [2]. A systematic review and meta-analysis study indicated

Int. J. Environ. Res. Public Health 2022, 19, 305. https://doi.org/10.3390/ijerph19010305 https://www.mdpi.com/journal/ijerph
267



Int. J. Environ. Res. Public Health 2022, 19, 305

the estimated pooled global prevalence of POAG to be 3.05% and that of PACG to be 0.50%.
As the prevalence of PACG has been the highest in Asians, particular emphasis was
made on the development of methods to identify and treat PACG in Asia [6]. POAG is a
singular and most common subtype of glaucoma with an open angle, normal-appearing
anterior chamber, and the presence of glaucomatous optic disc change and/or visual
field defects [2,7]. The mechanism of PACG involves pupillary block and anterior lens
movement, leading to angle crowding and, consequently, intraocular pressure [8]. The
risks of POAG and PACG are associated with demographic variables such as gender; age;
individual socioeconomic status; and comorbidities such as hypertension, hyperglycaemia,
and dyslipidaemia [8,9].

Metabolic diseases (MetD) have become a worldwide public health concern because
a cluster of conditions may occur together, including key components of hypertension,
hyperglycaemia, and dyslipidaemia with low serum high-density lipoprotein and visceral
obesity [10,11]. A recent meta-analysis based on 27 studies with 45,811 participants re-
ported that MetD could affect near 24% of type 1 diabetes patients [12]. Studies have also
linked MetD with age-related cataract [13], age-related macular degeneration (AMD) [10],
obstructive sleep apnea (OSA) [14], nonalcoholic fatty liver disease [15], depression, anxi-
ety [16,17], and hypothyroidism [18]. Nevertheless, particular attention should be paid to
the association between MetD and related eye diseases to prevent blindness.

Studies have indicated that hypertension [7,19] and diabetes mellitus [3] were impor-
tant risk factors for the development and progression of glaucoma [20,21]. By contrast, a
Korean cross-sectional study using survey data found that individuals with obesity had
a lower prevalence of POAG than the nonobese population did [22]. The consistency of
the association between MetD and glaucoma is thus unclear. Furthermore, a meta-analysis
with 15 observation studies found that patients with glaucoma are at a high risk of central
retinal vein occlusion (CRVO) with an odds ratio of 6.21 [13]. A case-control analysis using
insurance data in Taiwan found the PACG cases had significant relationships with cataract
and MetD [23]. Therefore, coexistence of cataract with glaucoma reflects that both eye
disorders may share similar risk factors.

Studies have shown components of MetD are associated with POAG [20,22] or
PACG [23]. However, to the best of our knowledge, no study has used population-based
longitudinal data to explore the association between MetD and the risk of developing
glaucoma (both PACG and POAG). Therefore, we used claims data from the National
Health Insurance (NHI) of Taiwan to perform a retrospective cohort study to explore the
development of glaucoma in individuals with and without diagnosed components of MetD.

2. Study Population and Methods

2.1. Data Source

The present population-based retrospective cohort study retrieved data from the
Longitudinal Health Insurance Database (LHID) 2000, which is one of the databases of
Taiwan’s NHI Research Database (NHIRD) of all NHI beneficiaries, covering over 99%
of Taiwan’s population. LHID 2000 was created for research purposes by systematically
and randomly selecting one million individuals from all populations registered in 2000
to represent the entire population. This database included information on demographic
status of the beneficiaries and claims data for medical services provided to them from
1996 to 2013. The disease diagnoses were encoded in accordance with the International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM). To protect
personal privacy, the patients’ personal identifications were encrypted from data released
from National Health Research Institutes. Therefore, patient consent is not required to
access the NHIRD. A large volume of research has been published based on the NHIRD
in peer-reviewed international journals. This study was approved by the Ethical Research
Committee at China Medical University and Hospital (CMUH104-REC2-115[CR-2]).
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2.2. Study Cohorts Selection

Figure 1 shows the process of identifying patients for the retrospective cohort study.
We used the diagnostic codes of the ICD-9-CM to identify individuals with any of the
three major types of MetD including diabetes (ICD-9-CM 250), hypertension (ICD-9-CM
401–405), and hyperlipidaemia (ICD-9-CM 272) for the potential study cohort of MetD.
Patients with glaucoma was identified at the baseline and those with missing information
regarding gender or age were excluded. Patients who were newly diagnosed as having any
of the three types of MetD between 2000 and 2002 (N = 42,036) were included as the study
cohort of MetD. The first date of diagnosis of MetD was defined as the index date. For each
patient with any MetD, two controls free of any MetD were randomly selected from the
LHID2000, frequency-matched by sex, age (in 5-year age bands) and index year as controls
of the non-MetD cohort (N = 84,072). Both cohorts were tracked from baseline until the
development of glaucoma, loss to follow-up, withdrawal from NHI, or 31 December 2013
to examine the risk of glaucoma.

 
Figure 1. Flow chart of the study population selection.

2.3. Comorbidities and Drugs

Comorbidities that were considered as potential covariates in the inference of the
association between MetD and glaucoma included hypothyroidism, OSA, depression,
anxiety, headaches, liver diseases, peptic ulcers, cataract, central retinal vein occlusion
(CRVO), and age-related macular degeneration (AMD).

Studies have indicated that some medications commonly used in patients may affect
both PACG and POAG, including adrenergic drugs, anticholinergics, cholinergics, and
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sulfa-based medications [24,25]. We also included these drugs in one category as a covariate
to evaluate the associated glaucoma risk.

2.4. Statistical Analysis

SAS software version 9.1 (SAS Institute, Cary, NC, USA) was used for the data anal-
yses. We compared the distributions of sociodemographic characteristics and baseline
comorbidities between cohorts with and without MetD. Medications that might associate
with the development of glaucoma were also compared between the two groups. The
Chi-square test and Student’s t test were used to examine the categorical and continuous
data, respectively.

The Kaplan–Meier method was used to calculate and plot the cumulative incidences
of glaucoma for both cohorts and the log-rank test was used for comparison. We pooled
data of both cohorts to calculate incidence rates of glaucoma (per 1000 person-years) for
both cohorts and by sociodemographic status, comorbidity and the use of medication.
The hazard ratio (HR) of glaucoma with a 95% confidence interval (CI) was calculated
using the Cox proportional hazards regression analysis. The adjusted hazard ratio (aHR)
was estimated using the multivariable regression analysis, after controlling for variables
significant in measuring the crude HR. We also assessed the incidence rate and HRs of
glaucoma associated with individual component and multi-components of MetD. Data
analysis further estimated the incidence rate and HRs of PACG and POAG. All analyses
were performed with a significance level using α = 0.05.

3. Results

3.1. Basic Characteristics of Study Cohorts

With a mean age of near 51 years, both cohorts were similar in distributions of
sex and age consisting of 54.3% men and 45.7% women, with 59.9% individuals aged
40–64 years old. Near 59% of persons had mean monthly incomes of less than NT$ 20,000
(58.8%). The MetD cohort had significantly higher comorbidities of obesity, hypothyroidism,
OSA, depression, headaches, liver diseases, peptic ulcers, cataracts, AMD, and more users
of glaucoma associated drug than the controls did (p < 0.05) (Table 1). However, prevalence
rates of obesity, hypothyroidism, OSA, anxiety, CRVO were less than one percent.

With minimum and maximum follow-up times of 0.003 and near 14.0 years, respec-
tively, the mean follow-up was longer in the MetD cohort than in the control cohort (11.4
(SD 2.97) versus 7.88 (SD 4.62) years). The numbers of study population at risk reduced to
23752 persons and in the MetD cohort and 21,885 persons in the control cohort. Figure 2
shows that the cumulative incidence of glaucoma was 1.5% greater in the MetD cohort than
in the controls over the follow-up period (p < 0.001).

Table 1. Comparison of demographic characteristics, comorbidities and drug may induce glaucoma
between cohorts with and without any metabolic disease (diabetes, hypertension, hyperlipidaemia).

Characteristic With Metabolic Disease N = 42,036 Without Metabolic Disease N = 84,072 p Value

n (%) n (%)
Obesity <0.0001

No 41,762 (99.3) 84,028 (99.95)
Yes 274 (0.65) 44 (0.05)

Age, year 0.99
<40 8846 (21.0) 17,692 (21.0)

40–64 25,194 (59.9) 50,388 (59.9)
65+ 7996 (19.0) 15,992 (19.0)

Mean(SD) 51.4(14.6) 51.2(14.6) 0.20
Gender 0.99
Female 19,217 (45.7) 38,434 (45.7)
Male 22,819 (54.3) 45,638 (54.3)
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Table 1. Cont.

Characteristic With Metabolic Disease N = 42,036 Without Metabolic Disease N = 84,072 p Value

Monthly income, NTD 0.006
<20,000 24,712 (58.8) 49,579 (59.0)

20,000–40,000 11,990 (28.5) 24,333 (28.9)
>40,000 5334 (12.7) 10,160 (12.1)

Comorbidity
Hypothyroidism 99 (0.24) 86 (0.10) <0.0001

OSA 55 (0.13) 30 (0.04) <0.0001
Depression 1027 (2.44) 1013 (1.20) <0.0001

Anxiety 49 (0.12) 45 (0.05) 0.0001
Headaches 5670 (13.5) 5843 (6.95) <0.0001

Liver diseases 9338 (22.2) 7308 (8.69) <0.0001
Peptic ulcers 12,085 (28.8) 16,543 (19.7) <0.0001

Cataract 3828 (9.11) 5936 (7.06) <0.0001
CRVO 9 (0.02) 4 (0.05) 0.014
AMD 473 (1.13) 562 (0.67) <0.0001

Glaucomas-associated drug 22,356 (53.2) 33,349 (39.7) <0.0001

NDT: New Taiwan Dollar; OSA: obstructive sleep apnea; CRVO: central retinal vein occlusion; AMD: age-related
macular degeneration.

Figure 2. Kaplan-Meier method estimated cumulative incidence of glaucoma.

3.2. Association between Metabolic Disease and Glaucoma

Table 2 presents factors associated with the risk of development of glaucoma. The
incidence rate of glaucoma was two-fold greater in the MetD cohort than in the control
cohort (1.99 versus 0.99 per 1000 person-years) with an aHR of 1.66 (95% CI: 1.50–1.85)
(p < 0.0001). The incidence of glaucoma was higher in women than in men with an aHR
of 1.13 (95% CI = 1.03–1.25). Glaucoma incidence increased with age. Compared with the
incidence of patients less than 40 years old, the incidence in those aged 40–64 years was
near three-fold higher and that in the older patients was six-fold higher (0.47, 1.48 and
2.82 per 1000 person-years, respectively). Among comorbidities, AMD had the strongest
association with the risk of glaucoma (aHR = 2.11; 95% CI: 1.59–2.80), followed by cataract
(HR = 1.90, 95% CI = 1.66–2.19) and peptic ulcer (aHR = 1.13; 95% CI: 1.01–1.26). Moreover,
the study results indicated that some drugs might have an association with developing
glaucoma, but not significantly so (aHR = 1.10; 95% CI = 0.99–1.22).
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Table 2. Incidence and hazard ratio of glaucoma by metabolic disease, demographic status, comor-
bidity and drugs may induce glaucoma in pooled study population.

Variables Glaucoma n Person-Years Rate Crude HR (95% CI) p Adjusted HR (95% CI) p

Metabolic disease
No 659 662,371 0.99 Ref. Ref.
Yes 951 478,927 1.99 2.00 (1.81–2.21) <0.0001 1.66 (1.50–1.85) <0.0001

Obesity
No 1606 1,137,703 1.41 Ref.
Yes 4 3595 1.11 0.78 (0.29–2.09) 0.6270

Age (year)
<40 136 290,859 0.47 Ref. Ref.

40–64 1025 691,465 1.48 3.19 (2.67–3.82) <0.0001 2.83 (2.36–3.38) <0.0001
65+ 449 158,975 2.82 6.16 (5.08–7.47) <0.0001 3.72 (3.03–4.58) <0.0001

Gender
Female 822 522,015 1.57 1.24 (1.12–1.36) <0.0001 1.13 (1.03–1.25) 0.0142
Male 788 619,283 1.27 Ref. Ref.

Monthly income,
NTD

<20,000 926 656,740 1.41 1.04 (0.89–1.21) 0.6418
20,000–40,000 479 333,856 1.43 1.06 (0.90–1.24) 0.5206

>40,000 205 150,702 1.36 Ref.
Comobidity

Hypothyroidism
No 1607 1,139,616 1.41 Ref.
Yes 3 1682 1.78 1.26 (0.41–3.92) 0.6860

OSA
No 1608 1,140,454 1.41 Ref.
Yes 2 844 2.37 1.68 (0.42–6.70) 0.4658

Depression
No 1570 1,123,495 1.40 Ref. Ref.
Yes 40 17,803 2.25 1.61 (1.17–2.20) 0.0031 1.21 (0.88–1.66) 0.2501

Anxiety
No 1609 1,140,420 1.41 Ref.
Yes 1 878 1.14 0.81 (0.11–5.73) 0.8295

Headaches
No 1437 1,036,655 1.39 Ref. Ref.
Yes 173 104,643 1.65 1.19 (1.02–1.39) 0.0300 0.92 (0.78–1.09) 0.3309

Liver diseases
No 1339 987,052 1.36 Ref. Ref.
Yes 271 154,246 1.76 1.29 (1.13–1.47) 0.0001 1.12 (0.97–1.28) 0.1132

Peptic ulcers
No 1120 893,273 1.25 Ref. Ref.
Yes 490 248,025 1.98 1.58 (1.42–1.75) <0.0001 1.13 (1.01–1.26) 0.0401

Cataract
No 1260 1,070,736 1.18 Ref. Ref.
Yes 350 70,562 4.96 4.24 (3.76–4.77) <0.0001 1.90 (1.66–2.19) <0.0001

CRVO
No 1610 1,141,191 1.41 Ref.
Yes 0 108 0.00 NA

AMD
No 1557 1,132,905 1.37 Ref. Ref.
Yes 53 8393 6.31 4.60 (3.50–6.05) <0.0001 2.11 (1.59–2.80) <0.0001

Glaucomas
associated drug

No 787 649,874 1.21 Ref. Ref.
Yes 823 491,424 1.67 1.38 (1.25–1.52) <0.0001 1.10 (0.99–1.22) 0.0810

Rate, per 1000 person-years. OSA: obstructive sleep apnea; CRVO: central retinal vein occlusion; AMD: age-
related macular degeneration. Adjusted HRs were measured by multivariate analysis using variables significant
in measuring the crude HR.

Among the three types of MetD, individuals with diabetes mellitus had a stronger
association with glaucoma than those with other two diseases, with an aHR of 2.14 (95%
CI = 1.80–2.55) compared to controls (Table 3). The glaucoma incidence increased with the
number of MetD, to 5.67 per 1000 person-years for those with all three diseases with an aHR
of 4.95 (95% CI: 2.35–10.4; p < 0.001). Among patients having two diseases, the glaucoma
incidence was greater in those with diabetes mellitus and hypertension than in those with
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diabetes mellitus and hyperlipidemia, and those with hypertension and hyperlipidemia
(3.77 versus 2.70 and 1.48 per 1000 person-years).

Table 3. Incidence and hazard ratio of glaucoma among patients with one or more components of
metabolic disease.

Variables N Glaucoma No. Person-Years Rate Adjusted HR (95% CI) p

None 84,072 659 662,371 0.99 Ref.
Only Hypertension 21,863 478 244,949 1.95 1.48 (1.31–1.67) <0.0001

Only Diabetes 6365 163 68,391 2.38 2.14 (1.80–2.55) <0.0001
Only Hyperlipidemia 11,490 239 138,752 1.72 1.79 (1.54–2.09) <0.0001

Diabetes + Hypertension 439 17 4510 3.77 2.87 (1.78–4.66) <0.0001
Diabetes + Hyperlipidemia 1094 35 12,979 2.70 2.63 (1.87–3.69) <0.0001

Hypertension + Hyperlipidemia 680 12 8110 1.48 1.33 (0.75–2.36) 0.3275
Diabetes + Hypertension + Hyperlipidemia 105 7 1235 5.67 4.95 (2.35–10.4) <0.0001

Rate, per 1000 person-years; Adjusted HRs were measured after controlling for age, gender, depression, peptic
ulcers, cataract, and age-related macular degeneration.

Table 4 shows that the incidence of glaucoma was slightly higher for POAG than for
PACG, with aHRs of 2.03 (CI = 1.75–2.36) and 1.70 (CI = 1.53–1.88), respectively, compared
with controls.

Table 4. Incidence rates of open angle glaucoma and Closure angle glaucoma and metabolism disease
cohort to control cohort adjusted hazard ratios.

Patients with One or More Metabolic Disease Controls

Outcome Glaucoma (n) Person-Years Rate Glaucoma (n) Person-Years Rate Adjusted HR (95% CI) p

Overall 951 478,927 1.99 659 662,371 0.99 1.66 (1.50–1.85) <0.0001
Open angle glaucoma 487 478,927 1.02 292 662,371 0.44 2.03 (1.75–2.36) <0.0001

Closure angle glaucoma 464 478,927 0.97 367 662,371 0.55 1.44 (1.25–1.66) <0.0001

Rate, per 1000 person-years; Adjusted HRs were estimated after controlling for age, gender, depression, peptic
ulcers, cataract, and age-related macular degeneration.

4. Discussion

Through this retrospective cohort study, we found that the incidence of glaucoma
(both PACG and POAG) was higher in patients with MetD, which confirms a significant
association between MetD and glaucoma. This finding is consistent with findings in
previous studies and supports the hypothesis that patients with MetD are at a higher risk of
glaucoma than those without MetD are [20]. The global prevalence of POAG was 3.05% and
that of PACG was 0.5%. However, the study by Tham et al. indicated that the prevalence of
PACG was the highest in the Asian population (2014). Asian patients constitute 76.7% of
PACG cases and 53.4% of POAG cases worldwide. Asia may contribute approximately 60%
of the glaucoma cases in the world and will still contain the greatest number of patients
with POAG and PACG in 2040 [6]. This finding provides evidence of the importance of
identifying POAG and PACG for Asian populations.

In our study, we observed that women were more likely than men to develop glaucoma.
According to Healthy Vision 2010, women have a higher risk of visual impairment from
glaucoma, particularly from PACG [26,27]. The most likely reason for the increased risk
of glaucoma for women is that the life expectancy of women is approximately 6 years
longer than that of men. Other reasons, such as differences in the propensity to seek
medical care or gender inequality in access to medical care, may also contribute to this
difference [26,28]. Some biological explanations for this difference have been speculated.
First, closed glaucoma in women could be due to the shorter eyes and shallower anterior
chamber in women, resulting in limited space at the corner of the eye and impaired outflow
of aqueous humor [28]. Secondly, age-related decline in female sex hormones may increase
the risk of developing glaucoma. However, insufficient evidence exists regarding the use
of hormone replacement therapy to prevent glaucoma [9,28]. Hence, clinicians should pay
attention to the development of glaucoma in female patients with MetD.
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This study shows that the incidence of glaucoma among the age groups seems to be
linear, and is the highest in older patients. Studies have concluded that age is a crucial
factor related to the development of glaucoma and that the risk of developing glaucoma
increases exponentially with age [27,29]. In addition, women and older individuals with a
higher risk of developing MetD also have a higher risk of developing glaucoma [30,31].

Studies have reported that some drugs might be associated with the development
of glaucoma [6,25,32]. For example, alpha-adrenergic agonists are found in a variety
of drugs, including mydriatics, which ophthalmologists and optometrists usually use
in phenylephrine eye drops to dilate the pupils for routine fundus examinations [6,32].
Mydriatics may cause closure of the iridocorneal angle and pupillary block, inducing PACG
via two mechanisms [25]. Our study examined whether the development of glaucoma
is associated with the use of adrenergic drugs, anticholinergics, cholinergics, and sulpha-
based medications. We failed to observe a significant relationship. However, understanding
the risk factors associated with glaucoma will help health providers determine which
patients would benefit from screening for monitoring of the disease.

4.1. Components of Metabolic Disease and Glaucoma

Through this study, we demonstrated the association between MetD and glaucoma.
The findings revealed that patients with three types of MetD concurrently, namely dia-
betes mellitus, hypertension, and hyperlipidaemia are at the highest risk (aHR = 4.95) of
developing glaucoma. Individuals with both diabetes mellitus and hypertension also had
a higher risk (aHR = 2.87) of developing glaucoma than those with a single MetD did. In
addition, we analyzed the relationship between a single MetD and glaucoma. The results
indicated that diabetes mellitus was independently associated with a higher risk of the
development of glaucoma (HR: 2.14). A longitudinal study demonstrated that diabetes
mellitus and hypertension, independently or in combination, were associated with an in-
creased risk of developing POAG [20]. The results of a meta-analysis showed that diabetes
mellitus was associated with a significantly increased risk of glaucoma, and the risk of
glaucoma increased by 5% each year after the diagnosis of diabetes mellitus [2]. Several
possible mechanisms have been inferred as underlying the association between diabetes
mellitus and the increased risk of diabetic retinopathy and glaucoma. Diabetes mellitus
is associated with abnormalities of lipid metabolism that may promote cellular apoptosis
and increase oxidative stress—the same mechanism by which retinal ganglion cell loss
occurs in glaucoma [33,34]. A previous study reported that the prevalence of retinopathy in
patients with diabetes mellitus ranged 17%–29% in 5 years, and it increased to 78%–100%
after 15 years [31]. Moreover, vascular dysregulation [35] of protein kinase C [36] also plays
a contributory role in both diabetic eye disease and glaucoma.

Evidence revealed that hyperlipidaemia is significantly associated with an increased
risk of glaucoma. In our study, hyperlipidaemia was an independent risk factor (HR: 1.79)
for glaucoma, which was similar to the findings of another meta-analysis study [37].
However, a longitudinal study indicated that hyperlipidaemia alone was associated with a
slightly reduced (5%) risk of POAG [20]. One possible explanation may be that excessive
blood lipid levels increase scleral venous pressure and blood viscosity, resulting in a
decrease in outflow facilities [37]. Recently, genetic predisposition has been indicated
as another important factor associated with hyperlipidaemia and glaucoma. The ATP
binding cassette subfamily A member 1 (ABCA1) may mediate lipid export and nascent
high density lipoprotein (HDL) biogenesis [38], and caveolin 1 (CAV1) has been proven
to be involved in lipid metabolism and its regulation [39]. These genes might be useful to
detect the potential risk of glaucoma. In addition, hypertension was an independent risk
factor (HR: 1.48) for glaucoma in our study. This result is similar to that of Langman et al.’s
study. The common pathogenesis of ciliary and renal tubular epithelium can explain the
co-occurrence of glaucoma and systemic hypertension [40].

The findings of the present study showed that MetD had a significant association
with hypothyroidism, OSA, depression, headaches, liver diseases, peptic ulcers, cataract,
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CRVO, and AMD, consistent with the results of another study in Taiwan [23]. However,
the study investigated the role of comorbidities for patients with PACG but not with
POAG. A previous study also indicated that thyroid functions (hypothyroidism) affect
MetD parameters including triglycerides, HDL cholesterol, plasma glucose, and blood
pressure [18]. Glaucoma has a long latency period, in which glaucomatous optic nerve
damage continues but remains asymptomatic until later stages. Adherence to regular
ophthalmological examinations should be emphasized in patients with MetD, especially
among those with multiple diseases [21].

MetD has long been considered a risk factor for glaucoma [20,21,41]. However, no
study has used a population-based follow-up design to explore the risk of developing
glaucoma (both PACG and POAG) in patients with MetD and to evaluate the combined
effects of the three types of MetD. The present study fills this gap and reveals that the risk
of glaucoma is associated with MetD independently and jointly. Moreover, glaucoma is
one of the most prevalent eye diseases in older adults, and the onset of MetD is usually in
middle age [6]. Taken together, these data suggest that the components of MetD contribute
to glaucoma development and that the joint effect of several components in middle-aged
or older adults might worsen the glaucoma.

4.2. Strengths and Limitations

The major strengths of this research are as follows. First, we analyzed the relationship
between MetD and the risk of developing glaucoma of two subtypes (POAG and PACG) and
found the risk was greater for the subtype of POAG than that of PACG. Second, the study
cohorts were matched by age, gender, and index year to exclude potential confounding
effects of these variables. Third, the large sample size and long follow-up period increased
the validity of the study. Fourth, patients were diagnosed as having MetD and glaucoma by
physicians rather than based on patient self-reports. The accuracy of diagnosis is increased.

However, the study also has some limitations. First, information on laboratory and
anthropometric measurements is not available in the claims data. We were unable to
use measurements of body mass index, waist circumference, blood pressure, blood sugar,
triglycerides, and high-density lipoprotein (HDL) to define the MetD cohort for this study.
We therefore used the healthcare providers’ diagnoses of hypertension, hyperglycaemia
and dyslipidaemia available in the claims data to select the study cohorts. Secondly,
information regarding the potential confounding effects of family history and personal
lifestyle (including physical activity and smoking history) could not be obtained owing to
database limitations. Third, patients with MetD and glaucoma were identified based on
the physician’s diagnosis rather than through the research assignment.

Further research is underway to validate the role of glaucoma-related obesity among
patients with MetD in the development of glaucoma. Additionally, control of other charac-
teristics related to the development of glaucoma, such as alcohol consumption, smoking,
waist circumference, body mass index, and physical activity, must be considered.

5. Conclusions

The results of our study showed that the risk of developing glaucoma increased with
MetD components. Patients with MetD were at a higher risk for POAG than for PACG
compared with patients without MetD. As glaucoma is usually relatively asymptomatic, we
recommend that primary care physicians provide appropriate screening for the risk of glau-
coma and counsel patients with MetD. It is particularly important to detect glaucoma at an
early stage in older patients with diabetes and provide treatment for blindness prevention.
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Abstract: Introduction. Economic inequality, political instability and globalization have contributed
to the constant growth of the migration phenomenon in recent years. In particular, a total of
4.2 million people migrated to Europe during 2019 and most of them settled in Germany, France
and Italy. Objectives. The objective of this study was to conduct a systematic review of studies
analyzing the oral health condition among migrants from middle- and low-income countries to
Europe and assessing the eventual association between their sociodemographic and socioeconomic
characteristics and oral health status. Materials and Methods. A systematic review was conducted
in PubMed, Cochrane Library, Scopus and Science Direct databases. After titles, abstracts and full-
text examination, only 27 articles were selected on the basis of inclusion criteria and consequently
included for quality assessments and data extraction. Results. Most of the studies reported a
higher prevalence of caries experience, a poorer periodontal health and more difficulties in accessing
dentalcare services among migrant groups compared with the non-migrant population. Inequalities
were mostly associated with ethnic background, economic condition and social grade. Conclusion.
Our review demonstrates the lack of dental health among migrants, underlining that their cultural
beliefs and their social and economic living conditions could influence their oral health.

Keywords: oral health; migrants; oral health inequalities; migration to Europe; socioeconomic status

1. Introduction

According to the 2017 International Migration Report, the number of international
migrants reached 220 million in 2010 and 258 million in 2017, showing a continuous
growth in recent years [1]. Migrants represent 3.5% of the world’s population (updated
to 2019) and India has the highest number of individuals living abroad [2]. Europe,
Asia and Northern America host two thirds of international migrants, mainly originating
from middle- and low-income countries [3,4]. In particular, a total of 4.2 million people
immigrated to one of the European Union (EU) Member States during 2019 (30% of who
comes from non-EU countries). In the same year, the largest total number of immigrants
was reported by Germany, followed by Spain, France and Italy [5]. The reasons that
prompt people to move are known: economic inequality, political instability, increased
globalization [6], and it has been demonstrated that immigration status is one of the main
determinant in health disparities [7–9]. Several factors contribute to defining migrants
as vulnerable subjects: health risks before, during and after migration, different disease
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pro-file from that of the population of the receiving countries and barriers in accessing
health care services in hosting nations [10]. Difficulties in understanding the spoken
language, different cultural habits, employment problems, low socio-economic position
and lack of medical insurance are conditions that may affect migrants’ general health,
including their oral health status [11–14]. The risk of a poorer oral health among migrants
compared to the host population has been demonstrated in the literature [15,16], even
though information about this topic remains contradictory. Studies from Germany and
Spain, included in the systematic review by Pabbla et al. [17], reported higher dental
caries experience (DMFT Index) in migrants adolescents compared to the host population,
but, on the contrary, re-searchers performed in United Kingdom (UK), Denmark and
Sweden showed a lower DMFT Index among non-native subjects compared to the native
population. Al-merich-Silla et al. demonstrated that immigration status and social class
were significantly associated with higher caries level in immigrant children compared to
Spanish children of the Valencia region [18]. DMFT score was also analyzed in migrant
children attending schools in Heidelberg areas of disadvantaged socioeconomic status and
reported to be significantly higher compared to non-migrants [19]. The cross-sectional study
by Brzoska et al. [20] associated the scarce use of regular dental checkups by immigrants in
Germany (36% lower chance than non-migrants) with their lower socio-economic status
(SES), poor social support and lack of regular health insurance. Hagenfeld et al. [21]
compared two migrants groups coming from Turkey and the Soviet Union with the German
native population, recording a higher prevalence of maximal periodontal pocket depth
above 5 mm and a lower use of dentalcare services in migrants. Therefore, migrants’ poor
oral health and difficulties in accessing dental care are related to their sociodemographic
and socioeconomic characteristics: low income, education level, language barriers, religious
affiliation and cultural habits belonging to the country of origin [15,22]. Dental treatments
in hosting countries are often perceived as more expensive compared to those in home
countries [23,24]. Oral health knowledge and beliefs are generally poor among migrants,
as demonstrated by Skeie et al.: South Asian and Muslim populations in Norway give no
importance to oral hygiene practices and believed that deciduous teeth are not important
for the oral health of their children [25].

Quality of life could be affected by poor oral health, since it may interfere with
everyday activities, such as eating and talking and it may increase the risk of developing
chronic diseases: periodontal microorganisms can contribute to the onset of diabetes or
cardiovascular diseases and protracted oral pain can lead to nutrition problems [26–29].

For all these reasons, intervention strategies aimed at improving the oral health
condition of migrants population are required [30,31].

The objectives of our systematic review were the following:

1. What are the oral health conditions among migrants from middle- and low-income
countries to Europe?

2. Considering the sociodemographic (ethnic background) and socioeconomic character-
istics (income, social grade, professional status) of migrants, is there an association
between these variables and migrants oral health status?

Clinical Question (PICO)

• P: A sample of migrants from middle- and low-income countries to Europe
• I: Analysis of the oral health condition, oral health habits, attitude towards oral health

and use of dentalcare services
• C: Association between oral health condition, oral health habits, attitude to-wards

oral health and use of dentalcare services and sociodemographic/socioeconomic
characteristics

• O: Presence of dental caries, periodontal status, need for dental treatment, self-reported
oral health, oral health habits, oral hygiene practices, impact of the oral health on
life quality
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2. Materials and Methods

2.1. Protocol and Registration

Methods and inclusion criteria were selected following the PRISMA statement [32],
since it provides a suitable protocol for systematic reviews.

2.2. Eligibility Criteria

Inclusion and Exclusion criteria
All the items concerning the oral health status in a population of migrants from middle

and low-income countries to Europe were selected and included in our research. Pa-per
selection was based on the following inclusion criteria:

o The selected population sample had to include subjects identified as migrants
o Studies which assessed the social fragility of the migrants’ selected subjects, by analyz-

ing their socioeconomic characteristics (education level/professional status/money
income/social class) or by identifying them as refugees or asylum seekers

o Articles which reported quantitative or qualitative data about the oral health status of
the migrants included participants

o Papers written in English

Reviews and case reports were not selected and studies published before 2010 were
excluded from our review, in order to collect the most recent data available in the literature.

2.2.1. Electronic Search

The databases of PubMed, Cochraine Library, Science Direct and Scopus were used
to conduct electronic research, selecting relevant articles (published from 2010 to date)
concerning the oral health status of migrants from middle- and low-income countries to
Europe. Only articles written in the English language were considered, but no restrictions
were imposed with regard to the age range of the participants and to the oral health
evaluation methodology. Both items with or without non-immigrant (native) population
control group were included. The keywords, with the Boolean term “AND”, used for
the electronic search in each database were “oral health status”, “migrants”, “oral health
inequalities”, and “migration to Europe”.

2.2.2. Study Selection and Data Collection Process

Eligible articles were selected following the inclusion and exclusion criteria mentioned
above by two independent reviewers, who analyzed the titles, abstracts and full text of all
the articles that were found during the electronic search. Disagreements between reviewers
were resolved by consensus. Data collection was performed by one researcher, who ex-
tracted from each article the following information: (a) design of the study (cross-sectional,
prospective/retrospective longitudinal), (b) European country in which the study was
conducted (Finland, Germany, Greece, Italy, Netherlands, Norway, Spain, Sweden and UK),
(c) participants’ sociodemographic characteristics (age, gender, country of origin, religious
affiliation, place of residence), (d) participants’ socioeconomic status (education level, social
class, marital status, monthly net income, professional status), (e) methodology used for
the oral health evaluation (clinical indices/parameters, self-reported questionnaires or
oral interviews); (f) quantitative/qualitative data about the oral health condition of the in-
cluded subjects (dental caries, periodontal status, oral health habits, oral hygiene practices,
impact of the oral health on life quality) were also extracted and used as outcome measures
(means and percentages). Furthermore, the researcher collected information regarding
the (g) association between the oral health parameters and the sociodemographic (ethnic
background) and socioeconomic (income, social grade, professional status) characteristics
of the migrant population sample, reporting them as descriptive outcomes.
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3. Results

3.1. Critical Appraisal

The JBI Critical Appraisal Tool [33] was used in order to evaluate the methodological
quality of the included items (Tables 1–4) and to determine the risk of bias in their design,
conduct and analysis. The JBI for case-control studies judges each study based on nine
items: (1) target population, (2) participants selection methods, (3) sample size, (4) descrip-
tion of study subjects and setting, (5) response rate of participants, (6) diagnostic methods,
(7) standardized and reliable way of measurements, (8) statistical analysis, (9) manage-
ment of the participants’ response rate. Cohort studies are investigated by the same tool
based on 11 items: (1) population recruitment, (2,3) exposure, (4,5) confounding factors,
(6,7) outcome, (8,9,10) follow-up, (11) statistical analysis. Authors indicate for each item
“yes”, “no”, “unclear”, “not applicable” and finally giving an overall appraisal.

Table 1. JBI for cross-sectional studies: population sample and study setting.

Studies

Was the Sample
Appropriate to

Address the Target
Population?

Were Study
Participants Sampled

in an Appropriate
Way?

Was the Sample
Size Adequate?

Were the Study
Subjects and Setting
Described in Detail?

Aarabi et al. [34] YES YES YES YES

Agudelo-Suárez et al.
2019 [35] YES YES YES YES

Al-Haboubi et al. [36] YES YES YES YES

Aarora et al. 2019 [37] YES YES YES YES

Delgado-Angulo et al.
2018 [38] YES YES YES YES

Dujister et al. 2014 [39] YES YES YES YES

Erdsiek et al. 2011 [40] YES YES YES YES

Ferrazzano et al. 2019 [41] YES YES YES YES

Gatou et al. 2011 [42] YES YES YES YES

Goetz et al. 2018 [43] YES YES NO NO

Høyvik et al. 2019 [44] YES YES YES YES

Jacobsson et al. 2011 [45] YES YES YES YES

Marcenes et al. 2013 [46] YES YES YES YES

Mattila et al. 2016 [47] YES YES NO YES

Mustafa et al. 2020 [48] YES YES YES YES

Portero de la Cruz et al.
2020 [49] YES YES YES YES

Riatto et al. 2018 [50] YES YES YES YES

Rouxel et al. 2017 [51] YES YES YES YES

Solyman et al. 2018 [52] YES YES YES YES

Van der Tas et al. 2017 [53] YES YES YES YES

Van Meljeen-van
Lunteren et al. 2019 [54] YES YES YES YES

Wigen et al. 2010 [55] YES YES YES YES
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Table 2. JBI for cross-sectional studies: diagnosis, data analysis, response rate.

Studies

Was the Data
Analysis

Conducted with
Sufficient

Coverage of the
Identified
Sample?

Were Valid
Methods Used

for the
Identification of
the Condition?

Was the
Condition

Measured in a
Standard,

Reliable Way for
all Participants?

Was There
Appropriate

Statistical
Analysis?

Was the
Response Rate
Adequate, and
If Not, Was the
Low Response
Rate Managed
Appropriately?

Aarabi et al. [34] YES YES YES YES NO

Agudelo-Suárez et al.
2019 [35] YES YES YES YES YES

Al-Haboubi et al. [36] YES YES YES YES NO

Aarora et al. 2019 [37] YES YES YES YES NO

Delgado-Angulo et al. 2018
[38] YES YES YES YES NO

Dujister et al. 2014 [39] YES YES YES YES NO

Erdsiek et al. 2011 [40] YES YES YES YES NO

Ferrazzano et al. 2019 [41] YES YES YES YES NO

Gatou et al. 2011 [42] YES YES YES YES NO

Goetz et al. 2018 [43] YES YES YES NO YES

Høyvik et al. 2019 [44] YES YES YES YES NO

Jacobsson et al. 2011 [45] YES YES YES YES NO

Marcenes et al. 2013 [46] YES YES YES YES NO

Mattila et al. 2016 [47] YES YES YES NO NO

Mustafa et al. 2020 [48] YES YES YES NO NO

Portero de la Cruz et al.
2020 [49] YES YES YES YES NO

Riatto et al. 2018 [50] YES YES YES YES NO

Rouxel et al. 2017 [51] YES YES YES YES NO

Solyman et al. 2018 [52] YES YES YES YES NO

Van der Tas et al. 2017 [53] YES YES YES YES NO

Van Meljeen-van
Lunteren et al. 2019 [54] YES YES YES YES NO

Wigen et al. 2010 [55] YES YES YES YES NO

Table 3. JBI for cohort studies: population, exposure, confounding factors.

Studies

Were the Two
Groups Similar
and Recruited
from the Same

Population?

Were the
Exposures
Measured

Similarly to
Assign People to

Both Exposed and
Unexposed

Groups?

Was the Exposure
Measured in a

Valid and
Reliable Way?

Were Con-
founding

Factors
Identified?

Were Strategies to
Deal with

Confounding
Factors Stated?

Freiberg et al. 2020 [56] NOT
APPLICABLE YES YES NO NO

Julihn et al. 2010 [57] YES YES YES NO NO

Julihn et al. 2021 [58] YES YES YES NO NO
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Most of the cross-sectional studies included an appropriate sample to address the
target population, sampled participants in an appropriate way, choose an adequate sample
size and described subjects and settings in detail [34–42,44–46,48–55]. Only two arti-
cles [43,47] did not select an adequate sample size and one research [43] did not describe
subjects in detail. None of the included items indicated the response rate, except for
two articles [35,43]. Only three of the selected research papers did not provide appro-
priate statistical analysis [43,47,48], while all the studies used standardized and reliable
methodologies for condition identification and measurement.

Table 4. JBI for cohort studies: outcome, follow-up, statistical analysis.

Studies

Were the
Participants
Free of the

Outcome at the
Start of the

Study?

Were the
Outcomes

Measured in a
Valid and

Reliable Way?

Was the
Follow-Up

Time Reported
and Sufficient

to Be Long
Enough for

Outcomes to
Occur?

Was Follow-Up
Complete, and

If Not, Were
the Reasons to

Loss to
Follow-Up

Described and
Explored?

Were
Strategies to

Address
Incomplete
Follow-Up

Utilized

Was
Appropriate

Statistical
Analysis Used?

Freiberg et al.
2020 [56] YES YES NOT

APPLICABLE NO NO YES

Julihn et al.
2010 [57] YES YES YES YES NOT

APPLICABLE YES

Julihn et al.
2021 [58] YES YES YES YES NOT

APPLICABLE YES

The exposure measurements were similar for both exposed and unexposed group
and statistical analysis was appropriate in all the included cohort studies [56–58], but
confounding factors were not identified in any of these articles.

3.2. Study Selection and Characteristics

During the electronic search on PubMed, Cochrane Library, Scopus and Science Direct
databases, a total of 681 articles were found. After duplication removal, 646 items were
identified and consequently subjected to titles, abstracts and full-texts examination. Only
25 items (22 cross-sectional, 1 prospective longitudinal and 2 retrospective longitudinal)
were selected on the basis of inclusion criteria and included for quality assessment and
data extraction: 184 studies were not selected based on the publication date (prior to 2010),
72 citations were not included after analyzing titles, 391 after reading abstracts and full-
texts (absence of sociodemographic/socioeconomic status assessment, non-representative
sample size, quantitative/qualitative data about oral health not re-ported) and 1 study
was excluded because it was written in German language. The flow chart of publication
assessment is showed in Figure 1.

The list of the included studies is presented in Tables 5–7. For each item, several
information were reported: author, publication date, country in which the research was
conducted, study design, number and age range of the included mi-grants (MI) subjects,
investigation method used for sociodemographic (SDS) and socioeconomic status (SES)
assessment, clinical and qualitative oral health parameters evaluated, statistical test used to
establish the association between the oral health and the SDS/SES of the selected subjects
(Table 8).
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Figure 1. Flow chart of publication assessment.
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Our review included in total 138,607 participants, of which 26,277 were MI and 112,330
were non-migrants (NMI). Country of origin of MI subjects were Africa, Asia, Central and
South America and Eastern Europe. The following sociodemographic characteristics of
each MI participant were reported: age, gender, religious affiliation and country of origin.
Socioeconomic status was also investigated on the basis of education level, social class,
marital status, monthly net income, and professional status.

The oral health condition of the selected sample was analyzed using different parame-
ters. The main oral pathologies evaluated by performing clinical oral examination were:

(1) Dental caries

- Decayed Missing Filled Teeth Index/decayed missing filled teeth index (DMFT/dmft)
- Decayed Missing Filled first permanent molars (DMFM)
- Decayed Missing Filled Surfaces (DMFS)
- Early Childhood Caries (ECC)
- Number of teeth with untreated caries into dentine

(2) Periodontal status:

- Approximal Plaque Index (API)
- Debris Index Simplified (DI-S)
- Papillary Bleeding Index (PBI)
- Plaque Index (PI) by Silness and Loe (1964)
- Gingival status and bleeding on gentle probing (Loe and Silness 1963)
- Eichner’s Index

(3) Others:

- Presence of natural teeth
- Presence of denture
- Unmet Treatment Needs (UTN)
- Presence of dental trauma
- Dean’s Index for enamel fluorosis

Questionnaires, face to face interview and phone interviews were conducted in order
to investigate self-reported oral health, use of dental care services, oral hygiene habits and
oral health related quality of life (OHRQoL). Due to the heterogeneity of methodologies
used for the oral health condition assessment, results were reported in descriptive way.

3.3. Results of Individual Studies

Quantitative data about the oral health of the MI population sample are reported in
Tables 9 and 10. Results grouped by single country are presented in Tables 11–15. DMFT/dmft
Index was the most used parameter to assess the presence of dental caries [34,35,38,41–44,46,50,52].
Periodontal health was evaluated using Approximal Plaque Index (API), Simplified Debris In-
dex (DI-s), Papillar Bleeding Index (PBI), Plaque indices grades 2 and 3 (Silness and Loe 1964)
(PLI) and Gingival indices grades 2 and 3 (gingival bleeding on gentle probing, Loe and Silness,
1963) [34,42,45,51,52].
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Table 10. Periodontal parameters in MI and NMI: API, PBI, DI-s. PLI, GI, presence of plaque and
calculus on six sextants.

Study Clinical Index
IM

(Mean ± SD);
Mean (CI 95%)

NIM
(Mean ± SD);

Mean (CI 95%)
p Value

Aarabi et al.
2018 [34]

API
PBI

55.3 ± 32.3
46.3 ± 21.1

33.0 ± 28.2)
30.5 ± 4.5

0.002
0.016

Gatou et al.
2011 [42] DI-s 0.94 ± 0.03 0.72 ± 0.01 0.001

Jacobsson et al.
2011 [45]

PLI

PI in the
different age

group:
3 yo = 13.5
(3.4–23.5)

5 yo = 13.6
(4.6–22.5)

10 yo = 53.1
(35.4–70.8)

15 yo = 31.8
(18.1–45.5)

PI in the
different age

group:
3 yo = 7.3
(4.2–10.3)
5 yo = 9.4
(6.7–12.0)

10 yo = 28.5
(22.3–34.7)

15 yo = 32.5
(25.8–39.2)

0.125
0.355
0.012
0.927

GI

BoP in the
different age

group:
3 yo = 14.6
(7.9–21.2)

5 yo = 11.9
6.9–16.8

10 yo = 26.1
(20.2–32.0)

15 yo = 22.5
(14.7–30.4)

BoP in the
different age

group:
3 yo = 4.4
(3.5–5.3)

5 yo = 8.7
(6.9–19.5)

10 yo = 17.2
(14.5–20.0)

15 yo = 20.8
(16.9–24.7)

0.005
0.152
0.005
0.675

Rouxel et al.
2018 [51]

Gingivitis

Indian: 26.3%
Pakistani: 25.1%

Bangladeshi:
42.2%

Black African:
11.9%

Black Caribbean:
15.4%

White British &
Irish: 23.3%

Plaque

Indian: 31.8%
Pakistani: 50.8%

Bangladeshi:
56.8%

Black African:
25.4%

Black Caribbean:
27.0%

White British &
Irish: 32%

Solyman et al.
2018 [52]

Presence of
Plaque on six

sextants
78.85% /

/

Presence of
calculus on six

sextants
29.86% /

API = Approximal Plaque Index; DI-S = Simplified Debris Index; GI = Gingival indices; MPS = Mucosal Plaque
Index; PBI = Papillar Bleeding Index; PLI = Plaque indices grades 2 and 3 (Silness and Loe 1964).
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Table 11. Dental caries in MI and NMI living in Germany.

Study Clinical Index

MI
Mean ± SD;

Mean (CI 95%);
%; Median

(Range)

NMI
Mean ± SD;

Mean (CI 95%);
%; Median

(Range)

p Value

Aarabi et al. 2018 [34] DMFT 24.8 ± 3.9 23.4 ± 4.6 0.093

Goetz et al. 2018 [43] DMFT 6.89 ± 5.5 / /

Solyman et al. 2018 [52] DMFT 6.38 ± 5.058 / /
DMFT = Decayed Missing Filled Permanent Teeth.

Table 12. Periodontal status in MI and NMI living in Germany.

Study Clinical Index
IM

(Mean ± SD);
Mean (CI 95%)

NIM
(Mean ± SD);

Mean (CI 95%)
p Value

Aarabi et al.
2018 [34]

API 55.3 ± 32.3 33.0 ± 28.2) 0.002

PBI 46.3 ± 21.1 30.5 ± 4.5 0.016

Solyman et al.
2018 [52]

Presence of
Plaque on six

sextants
78.85% /

/

Presence of
calculus on six

sextants
29.86% /

API = Approximal Plaque Index; PBI = Papillar Bleeding Index.

Table 13. Dental caries in MI and NMI living in United Kingdom.

Study Clinical Index
MI

Mean ± SD; Mean (CI
95%); %; Median (Range)

NMI
Mean ± SD; Mean (CI

95%); %; Median (Range)
p Value

Marcenes et al. 2013
[46]

dmft

Eastern European: 2.56
(1.12–3.99)

Black African: 0.56
(0.26–0.87)

Asian Indian: 0.84 (0.95,
1.56)

Bangladeshi: 1.25 (0.94–1.83)
Pakistani: 1.39 (0.24–1.07)

Asian Other: 0.66 (0.04–1.10)
Middle Eastern: 1.30

(0.34–2.24)

White British: 0.60
(0.29–0.92)

(prevalence rate ratios (95%
CI = 1))

0.001
0.85
0.30
0.01

0.004
0.85
0.09

Number of teeth
with untreated

caries into dentine
(dt)

Eastern European: 1.91
(0.75–3.09)

Black African: 0.54 (0.23,
0.84)

Asian Indian: 0.82
(0.53–1.12)

Bangladeshi: 1.05 (0.80–1.29)
Pakistani: 1.11 (0.83–1.40)

Asian Other: 0.59 (0.20–0.99)
Middle Eastern: 1.19

(0.22–2.17)

White British: 0.56
(0.25–0.87)

(prevalence rate ratios (95%
CI = 1))

0.006
0.89
0.28
0.04
0.03
0.91
0.12
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Table 13. Cont.

Study Clinical Index
MI

Mean ± SD; Mean (CI
95%); %; Median (Range)

NMI
Mean ± SD; Mean (CI

95%); %; Median (Range)
p Value

Rouxel et al. 2018 [51]

DT (Decayed Teeth)

Indian: 2.83 ± 2.52
Pakistani: 3.04 ± 3.51

Bangladeshi: 2.52 ±2.77
Black African: 0.81 ± 1.20

Black Caribbean:1.65 ± 1.52

White British & Irish: 1.48
± 2.46 /

FT (Filled Teeth)

Indian: 0.17 ± 0.39
Pakistani: 0.18 ± 0.55

Bangladeshi 0.20 ± 0.79
Black African:0.31 ± 0.96

Black Caribbean: 0.04 ± 0.21

White British & Irish: 0.09
± 0.45

DMFT = Decayed Missing Filled Permanent Teeth; dmft = decayed missing filled primary teeth.

Table 14. Dental caries and periodontal status in MI and NMI living Spain, Italy and Greece.

Study Clinical Index

MI
Mean ± SD;

Mean (CI 95%);
%; Median

(Range)

NMI
Mean ± SD;

Mean (CI 95%);
%; Median

(Range)

p Value

Ferrazzano et al.
2019 (Italy) [41]

DMFT 3.92 ± 2.92 3.29 ± 3.21
0.027

UTN 86.3% 68.4%

Riatto et al. 2018
(Spain) [50] DMFT

Caucasian: 2.7 ±
3.6

Arabian: 3.5 ±
3.6

/ <0.05

Gatou et al. 2011
(Greece) [42]

dmft/DMFT 3.68 ± 0.13/1.14
± 0.06

1.61 ± 0.04/0.61
± 0.02 0.001

DI-s 0.94 ± 0.03 0.72 ± 0.01 0.001
DI-S = Simplified Debris Index; DMFT = Decayed Missing Filled Permanent Teeth; dmft = decayed missing filled
primary teeth; UTN = unment restorative treatment.
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The DMFT of MI and NMI in the research by Aarabi et al. [34] were equal to 24.8 ± 3.9
and 23.4 ± 4.6, respectively (p value 0.093): the number of missing teeth (M) was similar in
both groups, while the number of decayed teeth (D) was on average three times higher in
MI subjects. After adjusting for gender, age, monthly net income and education, the number
of decayed teeth in MI was higher than NMI. The higher values of API and PBI in MI group
(API = 55.3 ± 32.3, p value 0.002; PBI = 46.3 ± 21.1, p value 0.016) demonstrate that the
latter had a poorer oral hygiene compared with the native control group (API = 33.0 ± 28.2,
p value 0.002; PBI = 30.5 ± 4.5, p value 0.016).

Delgado-Angulo et al. [38] associated the DMFT Index with ethnicity, nativity status
and socio-economic position (SEP): Black and Asian MI had lower DMFT than White British
and ethnic differences in DMFT remained significant after adjusting for SEP measures.
Among MI, the higher the age of arrival and the longer the residence in the UK, the greater
the DMFT (adjusted RR: 1.03 and 1.04 per additional year).

Marcenes et al. [46] highlighted that White European, Bangladeshi and Pakistani
children had significantly higher dmft scores and number of untreated caries into dentine
(mean dmft: 2.56, 1.25 and 1,39 respectively; mean dt: 1.91, 1.05, 1.11 respectively) than
White British individuals (mean dmft: 0,60; mean dt: 0.56).

The number of decayed and filled teeth in MI children in the study by Ferrazzano
et al. [41] were significantly higher (2.49 ± 1.98 and 0.56 ±1.10, p value < 0001) than those
in NMI children (1.16 ± 1.35 and 0.38 ± 1.98, p value < 0001) also after adjusting for the
educational level of the mothers. The unmet restorative treatment needs (UTN) in native
children were lower compared to MI children (68.4% and 86.3% respectively).

Higher odds ratio of caries prevalence was found to be associated with higher
age, immigrant background (OR = 2.65–4.40) and with living in lower income areas
(OR = 1.34–1.72) in the article by Gatou et al. [42].

The mean DMFT of the 102 MI included by Goetz et al. [43] was equal to 6.89 ± 5.5
and only 13.7% of the refugees had a healthy dentition.

Høyvik et al. [44] registered a mean DMFT of 10.7 ± 6.8 in MI from the Middle East
and of 5.7 ± 4.3 in African refugees. After adjusting for age, gender, origin and level of
education, DMFT scores remained higher in Middle East subjects.

Jacobsson et al. [45] analyzed the oral health status of 154 MI and 585 native Swedish
participants aged 3, 5, 10 and 15 years in 1993 and 2003: the Plaque indices (PLI) and the
Gingival indices (GI) were higher in all age groups among MI group, compared to the NMI
one, except the 15-year-olds. Both in 1993 and 2009, significantly less 3 and 5 year-olds in
the MI group were caries-free compared with native subjects of the same age.

Julihn et al. (2010) [57] selected a cohort of 15538 adolescents aged 13 years (14,160 NMI,
1378 MI) and followed them until they were 19 years of age. The authors showed that MI
adolescents with foreign-born parents had statistically significantly more caries compared
to NMI adolescents with both parents born in Sweden. The same research recorded a higher
DMFSa increment in MI adolescents with 1 or more parents born abroad (53.9) compared to
NMI individuals with both Swedish parents (34.7). After adjusting for sociodemographic
and socioeconomic confounders (age at migration, maternal/paternal birth region, ma-
ternal/paternal education level, marital status, family income, social welfare allowance),
the study found out that subjects from Eastern Europe had a higher risk of developing
approximal caries lesions during the follow-up period compared to NMI participants
(OR = 1.44 (1.12–1.85)).

In 2021 Julihn et al. [58] followed a sample of 3 year-old children until they were
7 years of age, demonstrating that children with both NMI parents (born in Sweden) had a
lower caries experience at 3 and 7 years of age (0.1 ± 0.6 and 0.5 ± 1.3 respectively) than
children with MI parents. The risk of caries experience at age 7 years was adjusted for
household income level and, with regards to the lowest income, OR (CI 95%) of children
with both parents born in Sweden was equal to 1.49 (1.37–1.63), OR of children with parents
from high-medium-low human development countries (according to Human Development
Index, HDI) resulted to be 2.89 (1.64–5.09), 1.69 (1.31–2.17) and 1.90 (1.14–3.15) respectively.
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The global DMFT was calculated to be higher in Arab individuals (3.5 ± 3.6) than in
Caucasian migrants (2.7 ± 3.6) by Riatto et al. [50].

Rouxel et al. [51] highlighted the association between Decayed Teeth (DT) and eth-
nicity/socioeconomic position (SEP): the predicted rate for MI children from India and
Pakistan (3.71 (1.08–6.34) and 2.85 (1.85–3.85) respectively) was about 2–2.5 times higher
than those for White British/Irish children aged 5 (1.51 (1.30–1.77)).

Solyman et al. [52] analyzed the oral health of refugees from Syria and Iraq living in
Germany (aged 18–60 years), reporting a mean DMFT = 6.38 ± 5.058 and demonstrating
that DMFT score was significantly associated with age and with education level ((Regres-
sion Coefficient −0.019, p value 0.037). This study also reported that 79% of the selected
participants had bacterial plaque in all six sextants and that 60% of them presented calculus
in at least three sextants.

According to Wigen et al. [55], a 5-year-old children in Norway had a higher risk
of developing caries into dentine if they had one or both parents of non-western origin
(OR = 4.8) and one (OR = 2.1) or both parents (OR = 3.0) with low education.

Results about the use of dentalcare services by MI and NMI were contradictory: two
thirds of the MI population included by Aarabi et al. [34] showed difficulties in accessing
dental care because of costs and language barriers, presenting a poorer oral hygiene than
NMI group; a greater dental services utilization (in United Kingdom) was observed by
Al-Haboubi et al. [36] among Asian subjects compared to White and Black individuals.
The same authors underlined that access to dental services decreased in lower social
classes. On the contrary, Asian and Black participants of the article by Arora et al. [37]
declared that they attended dental clinics only if they suffered symptoms (unlike White
British people) and their oral hygiene practices, after adjusting for age, sex, education level,
household tenure and other confounders, were poorer than the NMI population. Likewise,
asylum seekers in Germany selected by Freiberg et al. [56] visited dentists only because
of localized and non-localized pain. According to the research by Erdsiek et al. [40], MI
adults presented lower socioeconomic status and lower utilization of dental check-ups
than NMI individuals. A generally poor oral health was also recorded by Høyvik et al. [44]
in refugees from Middle East and Africa to Norway, half of which had oral impacts on
daily performances.

Mattila et al. [47] evaluated the utilization of dental care services among MI and
asylum seekers in Finland and found that the latter (100%) were significantly less satisfied
with access to dental treatment and the quality of treatment than MI (18%). In total, 48%
and 11% of the MI and asylum seekers groups, respectively, were aware of caries prevention
methods, and none of the asylum seekers knew how to prevent gingival bleeding, while
7% of the MI did.

MI and NMI children in Spain between 3 and 14 years old were compared by Portero
de la Cruz et al. [49]: 51.78% and 35.43% of MI and NMI children did not use dental services
for over a year respectively. According to socioeconomic and demographic variables, lower
social classes and 3–6-year-olds were less likely to use regular dental check-ups.

Dental hygiene was practiced once per day by 44.1% of the refugees studied by Goetz
et al. [43] and only 4.9% of them visited dental clinics twice per year during childhood.

Agudelo-Suárez et al. [35]. and Van Meljeren-van Lunteren et al. [56] assessed the
OHRQoL of MI population in Spain and Netherlands, respectively. Surinamese and Turkish
children showed significant lower OHRQoL than native Dutch children, after adjusting for
age, gender of children, caries experience, family income and education level of the mother.
On the contrary, the MI group in the Spanish study reported a general low impact of oral
health on quality of life.

Mustafa et al. [48] investigated toothbrushing-related perceptions of parents living in
Norway with MI background and found that 40% of parents have knowledge about caries
as a common disease among children and that 80% of them are aware of the importance of
toothbrushing in primary teeth. Moreover, it was demonstrated that oral attitudes were
more favorable among MI who had lived in Norway for more than 6 years.
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Dujister et al. [39] studied the association existing between parental and family-related
factors and childhood dental caries in Moroccan, Turkish and Dutch children. Lower social
class was significantly associated with more external locus of control (LoC), poorer parental
oral hygiene practices and lower dental self-efficacy and, moreover, Moroccan and Turkish
parents presented a more external LoC compared to native Dutch parents.

4. Discussion

Our review aimed to assess the oral health status, oral health habits and use of
dentalcare services among migrant population from middle- and low-income countries
to Europe. Data collected in our review highlighted, in general, a higher prevalence
of dental caries [34,42,45,46,51,57,58] and a poorer periodontal condition [34,42,45,51]
in MI population compared with NMI groups. The impact of inequalities in terms of
socioeconomic status have been largely studied in literature [74]. The research conducted
in Sweden in 2006 [75] hypothesized and demonstrated that the low socioeconomic status
could limit access to dentalcare services, contributing to the social inequalities in oral
health. Consequently, if socioeconomic position is linked to health status, it can be stated
that inequalities in socioeconomic position could be associated to ethnic inequalities in
health [76]. Borrel et al. (USA) [77] examined the relationship between individual and
socioeconomic characteristics and periodontal disease and highlighted that low income
and low education level were associated with severe periodontitis among Whites and
African Americans.

The MI population studied by Aarabi et al. [34] (coming from East Europe, Africa,
Asia and South America) had a lower socioeconomic status, a worse oral health and higher
treatment needs compare to NMI individuals.

Similarly, 38% of the participants (White British/Irish, Black and Asian) included
in the research by Al-Haboubi et al. [36] belonged to the lowest social grade (semi- and
unskilled manual workers, state pensioners, casual or lowest-grade workers, unemployed
with state benefits only): the authors assessed that dental services use decreased with
decreasing social grade.

Erdsiek et al. [40] found a lower access to dentalcare services in Germany among
MI, 53.8% and 17.8% of whom had a middle and low socioeconomic status respectively.
Authors confirmed that having a higher socioeconomic status was associated with greater
use of dental prevention.

The review by Scheppers et al. [78] investigated the potential barriers and factors
that could interfere with the access to health services among ethnic minorities: low educa-
tion, social and socioeconomic status, ethnic background, lack of financial resources and
family/social support, cultural perception about symptoms, differences in health beliefs,
language skills and unawareness of service availability.

For instance, Portero de la Cruz et al. [49] attributed the disparities in the utilization of
dentalcare between MI and native Spanish group to the cultural differences regarding the
way families seek dental health care and to the lack of information about health benefits.

Gatou et al. [42] estimated that children’s ethnic background was the most strongly
affecting risk factor for all the oral health parameters investigated in the study and reported
that this relation became stronger when adjusted for independent variables, such as area-
based income.

The higher caries prevalence proper of the MI group in the research by Ferrazzano et al. [41]
was associated with language difficulties and inequalities in access to information and to
health services.

Marcenes et al. [46] examined the inequalities in oral health between Whites, Blacks
and Asians living in the most deprived boroughs in the Inner North East London: preschool
children from Bangladesh and Pakistan presented a higher level of caries than White chil-
dren (British, Eastern European), but, on the contrary, Indian children showed a lower level
of caries than White children and Black individuals had similar dental health to Whites.
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Data obtained in this research confirmed the information provided by other authors, under-
lining that African countries experience a lower caries level than the United Kingdom [79].

Our review included thirteen articles analyzing the oral heath in children/adolescents
with age ranging from 0 to 19 years old [39,42,45,46,48–51,53–55,57,58]. Almost all the
studies [39,42,45,46,49,51,54,55] recorded a better oral condition in native children of the
control groups compared to the MI groups. Only Mustafa et al. [47] assessed a good
knowledge about the importance of oral hygiene among MI parents, showing that they
had on average favorable attitudes, subjective norms and strong perception of behavioral
control in relation to child tooth brushing.

The oral hygiene practices and behaviors of parents has a direct influence on their chil-
dren’s oral health [80]. According to the socialization theory, family represents the primary
socializing agent for children and, consequently, it is easy to explain why the latter adopt
oral health-related habits [48]. Mothers and fathers with a foreign background are charac-
terized by different cultures and tradition [45], migrating from their country of origin and
facing several social and economic problems: this type of conditions may affect the general
health of their children [78]. Julihn et al. [58] supported this theory, demonstrating that the
social context of MI families from medium- and low-human development countries could
be considered unfavorable for children’s oral health. Furthermore, Al-Haj Ali et al. [81]
determined the risk factors associated with the presence of ECC among preschool children
in eastern Saudi Arabia: mother’s occupation, carer’s smoking status and feeding practices.

The data about the lack of good oral health among refugees included in five of
the selected items [43,44,50,52] are in line with other studies published in literature,
which reported a high prevalence of dental caries, periodontal diseases and poor oral
hygiene [82–85]. Refugees left their country of origin because of fear of persecution and/or
could not return because they were exposed to persecutory events; they migrate to other
countries carrying around weighty problems, facing racism, homelessness, economic and
language difficulties [86]. In such condition, since refugees have to face more pressing
problems than oral health, they show a tendency to under-utilize dental services [87,88].

This review highlighted, in agreement with the literature, that oral health is one of the
greatest unmet health needs of migrants [89]. Since oral health strongly influences quality
of life, training and education programs about oral health prevention should be imple-
mented [90], considering individuals’ attitudes, capabilities, beliefs and cultural/ethnic
background [91].

Strengths and Limitations of the Study

Our study not only provides an overview of the oral health conditions of migrants in
Europe, but also analyzed the association between the prevalence of oral pathologies and
risk factors of the target population. After performing a critical appraisal, we recorded that
most of the selected papers presented a very high quality with regards to sample selection,
reliability of measurement methodologies and statistical analysis. However, the included
articles used different methods to determine oral health status and as a consequence, the
results were presented in a descriptive way. In fact, due to this heterogeneity, it was not
possible to provide an appropriate statistical analysis. Furthermore, the selected items
conducted their research in different European countries, presenting different social security
systems and social conditions. For this reason, we considered this systematic review as
an initial analysis that should be followed by another study investigating the oral health
status of migrants in a single host country or countries with similar social conditions.

5. Conclusions

This systematic review reported a poorer oral condition in MI subjects from middle-
and low-income countries to Europe. Oral health parameters were analyzed in association
with ethnicity and socioeconomic status: it was demonstrated that foreign background, low
income and social grade could be considered as risk factors for having a worse dental health.
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The creation of prevention programs becomes of primary concern, aiming at strength-
ening oral health knowledge and practices among the MI population.
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Abstract: This study aimed to explore the quality and stability of post-acute care for patients with
stroke, including their functional outcomes, mental health and medical care in Taiwan during the
COVID-19 pandemic. In this retrospective case–control study—based on propensity score matching—
we assessed 11 patients admitted during the pandemic period (in 2021) and 11 patients admitted
during the non-pandemic period (in 2020). Functional outcomes, including the scores of the modified
Rankin Scale, Barthel Index, EuroQoL-5 Dimension, Lawton–Brody instrumental activities of daily
living, Berg Balance Scale, 5-metre walking speed and 6-min walking distance, were determined.
Data on the length of acute care, length of post-acute care, destination after discharge and 14-days
readmission were used to evaluate the quality of medical care. The Wilcoxon signed-rank test was
used to compare functional performance before and after rehabilitation. The pandemic group showed
no significant improvement in the scores of EuroQoL-5 Dimension, a self-reported health status
assessment (p = 0.13), with the anxiety or depression dimension showing a negative effect (r = 0.21).
Post-acute care programmes can efficiently improve the functional performance of patients with
stroke during the COVID-19 pandemic in Taiwan. Mental health should therefore be simultaneously
maintained while rehabilitating physical function.

Keywords: post-acute care; stroke; rehabilitation; functional outcome; mental health; anxiety; depres-
sion; COVID-19

1. Introduction

Since 2019, the world has witnessed people struggle against COVID-19 daily. Taiwan,
which has a population of 23.5 million, was able to successfully resist the COVID-19
outbreak throughout 2020 [1]. Unexpectedly, a COVID-19 outbreak occurred in Taiwan in
May 2021. Based on the Taiwan Center for Disease Control’s ‘Pandemic Alert Standards
and Response Measures’, the government announced that Taiwan would be placed on
third-level alert status starting 19 May 2021. The epidemic alert status is divided into levels
1, 2, 3 and 4, with higher levels corresponding to stricter control measures. From May 19,
the government mandated the wearing of facial masks in public, cessation of gatherings
involving more than 5 people indoors and 10 people outdoors and maintaining physical
distance. To prevent excessive load on medical resources, non-essential medical activities,
such as general health examinations, medical cosmetics and rehabilitation therapy, were
discouraged. However, certain individuals, such as patients with stroke, still required
urgent medical intervention and hospitalisation.

Stroke survivors usually experience severe functional loss, which reduces physical
activity and social participation and increases socioeconomic burden [2,3]. In a recent
review study, a decrease in emergency care for ischemic stroke was observed during the
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COVID-19 outbreak, leading to an increase in disability and deaths, which will impose
additional economic burdens on the healthcare system and society [4]. Timely inpatient
rehabilitation can effectively reduce the mortality and disability rates and decrease sub-
sequent socioeconomic burdens [5–7]. Therefore, physicians should actively engage in
rehabilitation interventions following the stabilisation of the patient’s medical condition
after the acute phase. In 2014, the Taiwan National Health Insurance Administration
launched its post-acute care cerebrovascular disease (PAC-CVD) programme [8], which
emphasises high-intensity inpatient rehabilitation facilities (IRFs, 3–5 times daily) and a
medical referral system for long-term care after discharge from community hospitals [8].
The PAC programme utilises per diem reimbursement, which differs from fee-for-service,
to reduce daily expenditure [8]. A study showed that the length of stay (LOS) of PAC-CVD
patients in Taiwan is slightly more than 1 month [9]. Despite the lack of recent data indi-
cating whether patients with stroke have high COVID-19 infection rates, factors such as
old age, obesity, smoking, hypertension, cardiovascular disease and diabetes have been
strongly associated with increased infection rates in these patients [10–13]. Research has
suggested that low levels of physical activity are associated with the risk of COVID-19,
severe illness from COVID-19 and COVID-19-related death [14]. Therefore, motor function
recovery may prevent COVID-19 and death.

Besides physical function, mental health requires attention. A recent study showed
that people experienced substantial psychological impact in the form of stress, anxiety
and depression during the COVID-19 outbreak [15]. The PAC programme significantly
improves the motor function status, activities of daily living, quality of life, oral function
and mental health of patients with stroke [8,16,17]. Since 2014, the PAC programme has
never experienced an infectious disease outbreak. This study therefore aimed to investigate
the quality and stability of the PAC-CVD programme in terms of improving functional
outcomes and mental health status during the COVID-19 pandemic.

2. Materials and Methods

2.1. Study Design and Patients

The study population comprised all patients admitted with stroke to the PAC ward of
a regional hospital that has expertly provided PAC service for >5 years. The patients were
categorised into two groups: a non-pandemic group (admitted in 2020) and a pandemic
group (admitted between mid-May to early August of 2021). The inclusion criteria of the
PAC-CVD programme were as follows [16]: (1) admitted within 30 days after acute onset of
cerebrovascular disease; (2) no deterioration in blood pressure, heart rate, body temperature
and neurological condition for more than 72 h; (3) moderate-to-moderately-severe motor
dysfunction, modified Rankin Scale (mRS) scores of 3–4 [18] and (4) basic cognition, learning
ability and willingness. The covariates included patient demographics (age and sex),
clinical attributes (stroke type, hypertension, coronary artery disease, diabetes mellitus,
hyperlipidaemia and previous stroke), common risk factors (smoking and drinking) and
pre-rehabilitation functional status. Ultimately, 11 patients in the pandemic group were
compared with 11 patients in the non-pandemic group. All PAC patients completed the pre-
rehabilitation and discharge-rehabilitation assessments. The study protocol was approved
by the institutional review board of Taiwan Municipal An Nan Hospital-China Medical
University (TMANH110-REC032). Before enrolment, all participants provided written
informed consent.

2.2. Functional Status Instruments and Chart Review

The mRS, Barthel Index (BI), EuroQoL-5 Dimension (EQ-5D), Lawton–Brody instru-
mental activities of daily living (IADL), Berg Balance Scale (BBS), 5 m walking speed
(5MWS) and 6-min walking distance (6MWD) were used to assess functional performance.
mRS scores of 0, 1, 2, 3, 4, 5 and 6 correspond to no symptoms, no significant disability,
slight disability, moderate disability, moderately severe disability, severe disability and
death, respectively [19]. The BI scores indicate functional disability for activities of daily
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living, ranging from 0 (completely dependent) to 100 (independent) [20]. The EQ-5D, a
self-reported health status assessment, comprises five dimensions corresponding to mo-
bility, self-care, routine activities, pain or discomfort and anxiety or depression as part of
a total health state, with higher scores indicating more severe or frequent problems [21].
The IADL, which comprises eight items corresponding to making phone calls, shopping,
preparing food, housekeeping, laundering, taking pills, using transportation and managing
finances, is used to evaluate how patients engage in activities of daily living [22]. The BBS,
which comprises 14 items, is used to evaluate functional balance, with each item rated
from 0 (poor balance) to 4 (good balance) [23]. The 5MWS assesses longitudinal changes
in walking speed after stroke [24]. The 6MWD evaluates walking ability, with studies
suggesting that accomplishing a distance of ≥205 m better defines community ambulation
ability compared with walking speed [25].

The following patient data were obtained from medical records: age, sex, type of
stroke, comorbidities (hypertension, coronary artery disease, diabetes mellitus and hyper-
lipidaemia), previous stroke, common risk factors (smoking and drinking), length of acute
care, length of post-acute care, total score for each functional status measure before and
after rehabilitation, readmission after 14 days and destination after discharge.

2.3. Public Health Policies for Rehabilitation

The patient and caregiver needed to have a negative polymerase chain reaction (PCR)
test 3 days before being transferred to the regional hospital. Isolation equipment was worn,
and an ambulance was used for transfers between hospitals to reduce the risk of exposure
to infection. During hospitalisation, the patients were admitted to a ward dedicated to
patients with stroke, accompanied by the same caregiver, and were instructed to avoid
leaving the hospital arbitrarily. Family visits were limited to online video calls. Both the
patients and caregivers were required to monitor their body temperature daily. Rehabili-
tation interventions were conducted in a separate room, with the equipment thoroughly
disinfected after use. The stroke patient engaged in a highly intensive PAC programme,
defined as a high frequency of rehabilitation (3–5 times daily), including physical therapy,
occupational therapy, and speech therapy [8,26]. This significantly increased the period of
contact with different healthcare workers. Healthcare workers were at high risk of infection
during the COVID-19 pandemic, following WHO’s recommendations for the frequent
washing of soiled hands or the use of sanitizer for unsoiled hands to help reduce the spread
of diseases [27]. The medical staff, including doctors, nurses, physical therapists, occupa-
tional therapists and speech therapists, were required to receive at least the first dose of the
COVID-19 vaccine, report contact and cluster history and record their body temperature
daily. Population-based measures, including the wearing of face masks, personal hygiene
and appropriate physical distancing, were strictly implemented during rehabilitation [28].

2.4. Statistical Analysis

Statistical analysis was conducted using SPSS version 26.0 (IBM Corp., Armonk, NY,
USA). Baseline clinical and descriptive statistics were utilised to depict the patients’ de-
mographics. To prevent non-comparability between the groups due to distortions in the
estimation of the treatment effect, propensity score matching (PSM) was estimated using
a multivariable logistic regression model adjusted for observed covariates, assigning one
matched control for each patient admitted in 2020 according to the patient-level minimised
systematic differences in baseline characteristics when comparing both groups [29–31]. The
calliper matching method was used for PSM between the non-pandemic group and the
pandemic group, and the match tolerance was set “0.2” for 1:1 matching. The independent
samples t-test and Mann–Whitney U test were performed to determine whether signifi-
cant differences existed between the groups, with data presented as means and standard
deviations, proportions or medians. The Wilcoxon signed-rank test was used to compare
functional performance before and after rehabilitation, with data presented as medians
and interquartile ranges. Effect sizes (ES) were estimated to determine the magnitude of
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change in the functional outcome scores. A clinically meaningful effect was defined as an
absolute value ES of ≥0.1, with an ES of ≥0.1, ≥0.3 and ≥0.5 indicating a small, moderate
and large effect, respectively [32]. All tests were two-sided, and a p-value of <0.05 indicated
statistical significance.

3. Results

Eighty-eight patients were admitted to the PAC programme at a regional hospital
during the non-pandemic period of 2020, among whom three dropped out due to working
medical conditions and another three requested withdrawal due to personal reasons.
Therefore, 82 patients completed the programme and all evaluations during the non-
pandemic period. During the pandemic period in 2021, when Taiwan entered the third-
level alert status, 12 patients were admitted to the PAC programme. One patient dropped
out due to the family’s request. Ultimately, 11 patients completed the programme and
all evaluations during the pandemic period. Before performing PSM, the non-pandemic
group (n = 82) was significantly older than the pandemic group (n = 11) (p < 0.05). No
significant differences in the male:female ratio, clinical attributes, common risk factors and
pre-rehabilitation functional status were observed between the groups. After performing
PSM, the non-pandemic (n = 11) and pandemic groups (n = 11) had no significant difference
in age, sex, clinical attributes, common risk factors and pre-rehabilitation functional status
scores (Table 1).

Table 1. Patients’ characteristics before and after propensity score matching (PSM).

Before Propensity Score Matching After Propensity Score Matching

Variables
Pandemic Group

(n = 11)

Non-Pandemic
Group
(n = 82)

SMD p Pandemic Group
(n = 11)

Non-Pandemic
Group
(n = 11)

SMD p

Demographics Mean (SD) or n (%) Mean (SD) or n (%)

Age, years 53.64 (15.85) 63.44 (14.65) 0.642 0.04 * 53.64 (15.85) 52.91 (17.71) 0.043 0.92
Sex Female 2 (18.2%) 26 (31.7) 0.320 0.33 2 (18.2%) 2 (18.2%) 0 1.0

Male 9 (81.8%) 56 (68.3%) 9 (81.8%) 9 (81.8%)

Clinical Attributes

Stroke Type 0.120 0.71 0 1.0
Ischemic 9 (81.8%) 63 (76.8%) 9 (81.8%) 9 (81.8%)

Hemorrhagic 2 (18.2%) 19 (23.2%) 2 (18.2%) 2 (18.2%)
Hypertension 10 (90.9%) 78 (95.1%) 0.152 0.57 10 (90.9%) 10 (90.9%) 0 1.0

Coronary Artery
Disease 3 (27.3%) 20 (24.4%) 0.067 0.84 3 (27.3%) 3 (27.3%) 0 1.0

Diabetes Mellitus 2 (18.2%) 29 (35.4%) 0.382 0.22 2 (18.2%) 1 (9.1%) 0.252 0.56
Hyperlipidemia 6 (54.5%) 35 (42.7%) 0.235 0.46 6 (54.5%) 6 (54.5%) 0 1.0
Previous Stroke 3 (27.3%) 17 (21.5%) 0.137 0.63 3 (27.3%) 2 (18.2%) 0.206 0.63

Common Risk Factors

Smoking 6 (54.5%) 16 (19.5%) 0.753 0.05 6 (54.5%) 6 (54.5%) 0 1.0
Drinking 3 (27.3%) 12 (14.6%) 0.289 0.29 3 (27.3%) 3 (27.3%) 0 1.0

Pre-rehabilitation Functional Status

Mean
(SD)

Median
(IQR)

Mean
(SD)

Median
(IQR) SMD p Mean

(SD)
Median
(IQR)

Mean
(SD)

Median
(IQR) SMD p

mRS 3.55
(0.52)

4
(3–4)

3.65
(0.48)

4
(3–4) 0.20 0.52 3.55

(0.52)
4

(3–4)
3.64

(0.51)
4

(3–4) 0.175 0.67

BI 50.91
(15.12)

50
(40–65)

48
(20.58)

50
(35–61) 0.132 0.66 50.91

(15.12)
50

(40–65)
50

(18.17)
55

(40–60) 0.054 0.95

EQ-5D 8.82
(1.25)

8
(8–10)

8.95
(1.45)

8
(8–10) 0.096 0.77 8.82

(1.25)
8

(8–10)
8.64

(1.03)
8

(8–9) 0.157 0.85

IADL 1.09
(1.04)

1
(0–2)

1.24
(1.19)

1
(0–2) 0.134 0.69 1.09

(1.04)
1

(0–2)
1.36

(1.03)
2

(0–2) 0.261 0.51

BBS 22.73
(16.13)

20
(5–36)

18.04
(14.49)

11.5
(6–

30.25)
0.306 0.32 22.73

(16.13)
20

(5–36)
22.45

(13.71)
23

(9–38) 0.019 0.95

SD: standard deviation; mRS: modified Rankin Scale; BI: Barthel Index; EQ-5D: EuroQoL-5 Dimension; IADL:
Lawton–Brody instrumental activities of daily living; BBS: Berg Balance Scale; SMD: standardized mean difference.
Values are expressed as mean (SD), median and interquartile range (IQR), or n %. * Statistically significant
(p < 0.05).

320



Int. J. Environ. Res. Public Health 2022, 19, 162

After PAC intervention, the non-pandemic group showed significant improvements in
all functional status measures (admission versus before discharge), including mRS, BI, EQ-
5D, IADL, BBS, 5MWS and 6MWD. The pandemic group showed significant improvements
in most measures of functional status after PAC intervention, including mRS, BI, IADL,
BBS, 5MWS and 6MWD. EQ-5D scores were not significantly different in the pandemic
group (p = 0.13) (Table 2).

Table 2. Total score for each functional status measure before and after the PAC program in both groups.

Measures
Pandemic Group (n = 11) Non-Pandemic Group (n = 11)

Before PAC After PAC p Before PAC After PAC p

mRS 4 (3–4) 3 (2–4) 0.02 * 4 (3–4) 2 (2–3) 0.01 *
BI 50 (40–65) 80 (60–100) <0.01 * 55 (40–60) 85 (70–95) <0.01 *

EQ-5D 8 (8–10) 8 (6–9) 0.13 8 (8–9) 7 (5–8) <0.01 *
IADL 1 (0–2) 4 (0–5) 0.02 * 2 (0–2) 3 (2–4) <0.01 *
BBS 20 (5–36) 52 (30–56) <0.01 * 23 (9–38) 44 (27–50) <0.01 *

5MWS 0 (0–0.21) 0.56 (0.13–1.22) <0.01 * 0 (0–0) 0.42 (0–0.48) 0.01 *
6MWD 0 (0–100) 130 (40–416) <0.01 * 0 (0–0) 150 (0–230) 0.01 *

PAC: post-acute care; mRS: modified Rankin Scale; BI: Barthel Index; EQ-5D: EuroQoL-5 Dimension; IADL:
Lawton–Brody instrumental activities of daily living; BBS: Berg Balance Scale; 5MWS: 5-m walking speed; 6MWD:
6-min walking distance. Values are expressed as median and interquartile range (IQR), i.e., 4 (3–4) means the
median is 4 and the interquartile range is from 3 to 4. * Statistically significant (p < 0.05).

The magnitude of change in the functional outcome scores was expressed in ES. In
the non-pandemic group, BBS and BI had the largest training effect (ES: 0.63, large effect),
whereas mRS (ES: 0.53, large effect) had the smallest training effect. In the pandemic
group, BBS (ES: 0.63, large effect) had the largest training effect, whereas EQ-5D (ES: 0.32,
moderate effect) had the smallest training effect. The largest difference between both groups
was in EQ-5D (ES1-ES2: 0.23; ES1 and ES2 indicate the change in functional outcomes in
the pandemic and non-pandemic groups, respectively), whereas the smallest difference
between the groups was in BBS (ES1-ES2: 0). No significant difference in mRS, BI, IADL,
BBS, 5MWS and 6WMD was observed between the groups (Table 3).

Table 3. Differences in effect size (ES) in each functional status measure before and after the PAC
program: comparison between different groups.

Measures
Pandemic Group (n = 11) Non-Pandemic Group (n = 11)

Before PAC After PAC ES1 Before PAC After PAC ES2 ES1-ES

mRS 4 (3–4) 3 (2–4) −0.50 4 (3–4) 2 (2–3) −0.53 0.03
BI 50 (40–65) 80 (60–100) 0.57 55 (40–60) 85 (70–95) 0.63 −0.06

EQ-5D 8 (8–10) 8 (6–9) −0.32 8 (8–9) 7 (5–8) −0.55 0.23
IADL 1 (0–2) 4 (0–5) 0.52 2 (0–2) 3 (2–4) 0.61 −0.09
BBS 20 (5–36) 52 (30–56) 0.63 23 (9–38) 44 (27–50) 0.63 0

5MWS 0 (0–0.21) 0.56 (0.13–1.22) 0.57 0 (0–0) 0.42 (0–0.48) 0.54 0.03
6MWD 0 (0–100) 130 (40–416) 0.57 0 (0–0) 150 (0–230) 0.54 0.03

PAC: post-acute care; mRS: modified Rankin Scale; BI: Barthel Index; EQ-5D: EuroQoL-5 Dimension; IADL:
Lawton–Brody instrumental activities of daily living; BBS: Berg Balance Scale; 5MWS: 5-m walking speed; 6MWD:
6-min walking distance; ES, effect size. Values are expressed as median and interquartile range (IQR), i.e., 4 (3–4)
means the median is 4 and the interquartile range is from 3 to 4. ES1 and ES2 indicate the change in functional
outcome in pandemic and non-pandemic groups, respectively. ES1-ES2 indicates the difference between both
two groups.

The five dimensions (mobility, self-care, usual activities, pain or discomfort and
anxiety or depression) of the EQ-5D manifest the patients’ self-reported mental health
status. The pandemic group showed no significant difference in the five dimensions of
patient self-expression after PAC intervention, with the self-care dimension having the
largest absolute ES value (ES:0.4, moderate effect) and mobility, pain or discomfort and
anxiety or depression having the smallest absolute ES value (ES:0.21, small effect; anxiety
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or depression showed a negative real number). In the non-pandemic group, significant
differences in three dimensions (mobility, p < 0.01; self-care, p = 0.04; usual activities,
p < 0.01) were observed after PAC intervention, with mobility and usual activities having
the largest absolute ES value (ES: 0.56, large effect) and pain or discomfort having the
smallest absolute ES value (ES: 0.21, small effect). The largest difference between the groups
was in the anxiety or depression dimension (ES1-ES2: 0.51), whereas the smallest difference
was in the pain or discomfort dimension (ES1-ES2: 0) (Table 4).

Table 4. The five dimensions in EQ-5D before and after PAC program: comparison between
different groups.

Dimensions
Pandemic Group (n = 11) Non-Pandemic Group (n = 11)

Before PAC After PAC p ES1 Before PAC After PAC p ES2 ES1-ES

Mobility 2 (2–2) 2 (1–2) 0.32 −0.21 2 (2–2) 1 (1–2) <0.01 * −0.53 0.35

Self-Care 2 (2–2) 2 (1–2) 0.06 −0.40 2 (2–2) 2 (1–2) 0.04 * −0.43 0.03

Usual Activities 2 (2–3) 2 (2–3) 0.08 −0.37 2 (2–3) 2 (1–2) <0.01 * −0.56 0.19

Pain or Discomfort 1 (1–1) 1 (1–1) 0.32 −0.21 1 (1–1) 1 (1–1) 0.32 −0.21 0

Anxiety or Depression 1 (1–1) 1 (1–1) 0.32 0.21 1 (1–1) 1 (1–1) 0.16 −0.30 0.51

PAC: post-acute care; EQ-5D: EuroQoL-5 Dimension; ES, effect size. ES1 means the change in functional outcome
in the pandemic group; ES2 means the change in functional outcome in the non-pandemic group. ES1-ES2
indicates the difference between the two groups. Values are expressed as median and interquartile range (IQR),
i.e., 4 (3–4) means the median is 4 and the interquartile range is from 3 to 4. * Statistically significant (p < 0.05).

The quality of medical care, which was assessed using acute care LOS, PAC LOS, desti-
nation after discharge, readmission after 14 days and 6MWD ≥ 205 m, did not significantly
differ between the groups (Table 5).

Table 5. Quality of medical care in both groups.

Pandemic Group
(n = 11)

Non-Pandemic Group
(n = 11)

p

Acute Care LOS, day 16.09 (6.49) 15.36 (4.34) 0.76
PAC LOS, day 32.73 (10.97) 36.64 (12.40) 0.44

Destination after Discharge 1
Household 10 (91%) 10 (91%)

Nursing Home 1 (9%) 1 (9%)
Readmission in 14 days Yes 0 (0%) 0 (0%) 1

6MWD ≥ 205 4 (36%) 3 (27%) 0.66
LOS: length of stay; PAC: post-acute care; 6MWD: 6-min walking distance. Values are expressed as mean (SD) or
n %.

4. Discussion

This study explored the quality and stability of post-acute care for patients with stroke,
including their functional outcomes, mental health and medical care, in Taiwan during the
COVID-19 pandemic. The present study was the first to assess the mental health of PAC pa-
tients using the self-reported EQ-5D during the COVID-19 pandemic. The pandemic group
showed no significant improvement in EQ-5D scores, and EQ-5D scores had the largest
difference between the pandemic and non-pandemic groups. The PAC-CVD programme
serves as a transitional phase between discharge from medical institutions and returning
home or enrolment in long-term care systems [33]. This programme aims to reduce the
disability and medical costs of patients with stroke and promote the rehabilitation of their
functional ability. Most previous studies focused on the functional recovery of patients with
stroke while ignoring their mental health [26,34]. Further analysis of the five dimensions of
EQ-5D showed that anxiety or depression tended to be more severe during the pandemic.
Estimates have shown that approximately 20% to 25% of patients develop anxiety disorders
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after stroke [35], which affects their quality of life [36]. A depressed or dysphoric mood af-
fects approximately 30% of stroke survivors [37], reducing the motivation for rehabilitation
and promoting poorer functional outcomes or even increased risk for suicide [38,39]. In a
recent study, although depression did not significantly worsen, higher rates of anxiety were
observed in patients with stroke during the COVID-19 pandemic [40]. After reviewing
our patients’ medical records, we found that the 11 patients were not diagnosed with
post-stroke depression during the pandemic. However, those who experienced stroke
during the COVID-19 pandemic may have exhibited some degree of anxiety or depressive
symptoms, especially the younger patients. The mean age of the patients included in our
study was 53 years, which was significantly younger than that in previous studies [9,26].
This difference may be attributed to the following reasons: as the risk for more severe
COVID-19-associated outcomes increases with age, most patients aged ≥65 years chose to
return home or preferred home-based rehabilitation instead of inpatient rehabilitation [13].
Telerehabilitation could potentially be taught and practiced at home during the COVID-19
pandemic via cell phones and Skype, or even be combined with modern technology, in-
cluding virtual reality (VR) and robotic assistance [41,42]. Considering that rehabilitation
is less effective in those aged ≥65 years than in those aged <65 years, patients and their
families had a relatively negative perception of rehabilitation during the pandemic and
showed reduced willingness to undergo the PAC programme [17]. Young and middle-aged
patients were considered to have a longer lifespan, to be more productive, to be the source
of household income and to have greater motivation for participating in rehabilitation [17];
the medical staff perceived younger patients with stroke who engaged in high-intensity
rehabilitation to have good recovery benefits and actively persuaded them to undergo
the PAC programme. COVID-19 has led to serious losses in many economies around the
world, especially among low-income populations, causing a sharp rise in unemployment
and poverty rates [43]. Besides physical anxiety, younger patients who were the source of
household income perceived the COVID-19-related panic [15] and the lower household
income caused by physical disabilities or the pandemic as stressors [44]. On the contrary,
the different level of financial assets was associated with disability in stroke patients. Lower
household income reflected a higher level of disability and increased the gap in partici-
pation and activities [45]. In addition to the huge financial burden of the long-term care
of stroke, the burden of caregivers was intensive, especially the family caregiver during
the COVID-19 pandemic [46]. The Taiwan government adopted strict social distancing
measures and prevented excessive load on medical resources during the COVID-19 pan-
demic, resulting in the suspension of certain medical services such as rehabilitation centres.
In addition to the provision of essential daily care, the family caregiver also assumed the
additional role of a rehabilitation therapist at home, which caused not only physical but
psychological burdens [46].

The PAC programme mainly emphasises physical function recovery and psychological
intervention. Although it can improve mental health, psychological problems were only
revealed during the outbreak. During the pandemic, the public experienced anxiety, stress,
fear, uncertainty and insecurity [47], indicating the need for more psychological support
among patients with stroke, who are considered a vulnerable population. Thus, the PAC
phase helps in the early recognition of psychological problems and the provision of timely
interventions. This may be attributed to the clinical staff’s adjustment of the patient-
personalised plan, assessment of mental health status and treatment of patients during this
transitional phase, which would prepare them for their return to society. The clinical staff
may even extend their service until after discharge from the hospital, following up patients
during outpatient rehabilitation or through telephone.

This study revealed that during the outbreak, PAC-CVD patients showed no signif-
icant difference in functional recovery improvement compared with those included in
previous studies under common conditions. No significant improvement was observed
in the self-reported dimensions of mobility, self-care and usual activities during the out-
break. Evidence has shown that depressive syndrome is associated with lower general
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health perception and that physical functional disability affects the quality of life [48].
The lower general health perception may impede improvements in medical condition
and the recovery of motor function. Thus, this programme is robust and effective in
rehabilitating functional abilities among post-stroke patients during infectious disease
outbreaks; psychological problems promote a vicious circle between physical and mental
health. This suggests the importance of monitoring mental health status and preventing
negative psychological consequences.

Case managers in institutions should be involved in the referral process. During
this COVID-19 wave, they play an important role, including preparation before transfer,
confirming negative PCR tests 3 days before admission and contacting the institution to
which the patient is to be transferred before discharge. We found no significant difference in
acute LOS between both groups. Besides medical treatment for acute stroke at the medical
centre, including the preparation of the PAC programme for referral to the regional hospital,
the acute LOS could indicate the timeliness and continuity of the PAC programme during
the pandemic. The similar PAC LOS in both groups under the per diem reimbursement
system suggests no increase in economy with efficient functional recovery during the
pandemic. None of the patients were hospitalised within 14 days, and most returned home
after discharge from the regional hospital. Previous studies determined the destination of
the patients after discharge, which is important for our research considering the young age
of our cohort. Nearly 30% of these young patients demonstrated a 6MWD ≥ 205 m after
high-intensity rehabilitative interventions, which could indicate their ability for community
ambulation [25].

This article was drafted during the period wherein Taiwan had been downgraded
to second-level alert, which may have decreased the level of mental stress among the
patients with stroke. Future research should focus on changes in psychological conditions
to provide more substantial guidance for medical institutions. Fighting a pandemic is
akin to running a marathon—one must never lower their guard. The end of the pandemic
cannot be predicted. However, all individuals should adjust to the changes, even patients
with stroke.

This study has some limitations. First, the sample size was small and was obtained
from a single centre, which was one of the institutions in southern Taiwan with the greatest
number of PAC cases. Notably, the hospitalisation period coincided with the small-scale
cluster infection of COVID-19 in this district. Adopting a strict medical isolation public
health policy in the case of limited medical capacity and maintaining the quality of the
PAC-CVD programme are challenging. This study was expected to raise the awareness of
the physical and psychological health of stroke patients during the COVID-19 pandemic,
although the small sample size may not represent a macro-level analysis. Second, this
was a retrospective study that reviewed medical records, observed phenomena and made
clinical recommendations. Third, only PAC-CVD cases were enrolled due to the medical
load reduction policy.

5. Conclusions

This study highlighted the quality and stability of the PAC-CVD programme for
patients with stroke in medical care and improving functional outcomes. The PAC-CVD
programme focuses on the recovery of the motor function of stroke patients, but COVID-19
has increased people’s health awareness and psychological pressure. While restoring the
motor function of the patients, attention should also be paid to their mental health and the
provision of psychological support. This study also raised awareness of the huge burden
on the economy and rehabilitation care for stroke patients during the COVID-19 pandemic.
In addition to verifying the efficiency and stability of the PAC-CVD programme during
the pandemic, this study could serve as a reference for framing public health policies for
rehabilitation institutions.
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Abstract: Background: Urinary incontinence (UI) is a common health problem and seriously affects
quality of life. Many women lack understanding of UI or are too ashamed to seek medical advice early,
leading to a low treatment rate. The aim of this study is to establish an effective UI progress prediction
model for elderly women with UI for earlier detection and better treatment. Methods: This study
is conducted as a prospective, multi-center, cohort study, and recruits 800 women aged ≥60 with
mild or moderate UI in China. Participants are divided into three groups: stress urinary incontinence
group (SUI), urgency urinary incontinence group (UUI), and mixed urinary incontinence group
(MUI). This study will investigate the general conditions of patients, after complete relevant pelvic
floor function assessment, as well as after follow up at 6 months, 12 months, and 18 months by
telephone. The primary endpoint is UI disease progress. Single factor and multi-factor Cox regression
model analyses are undertaken to evaluate the associated risk factors affecting the progress of UI to
establish a progress prediction model for elderly women. Discussion: This study will provide more
predictive information for elderly women with UI, and new clinical references for the intervention
and the treatment of UI for medical staff.

Keywords: elderly women with UI; disease progress; prediction model

1. Background

Urinary incontinence (UI) is defined as an abnormal urinary control condition in
which urine flows out of the urethral opening involuntarily [1]. It is common lower urinary
tract symptom in women and one of the most frequently reported diseases associated
with pelvic organ prolapse in adult women. UI can occur in all age groups, whereas it
is more commonly seen in middle-aged and elderly patients. The globally reported UI
prevalence in women ranges from 25% to 45% and increases year by year [2], and the
prevalence of UI among adult women over 60 years old has been reported to be up to
38% [3]. Similarly, the reported UI prevalence in Chinese adult women differs from 8.7% to
69.8%, while that in older Chinese women reaches 16.9% to 61.6% [4]. UI is etiologically and
pathophysiologically categorized for three types, as follows: stress urinary incontinence
(SUI), urgency urinary incontinence (UUI), and mixed urinary incontinence (MUI) [5].
SUI is the most common type, accounting for 50% of all UI cases [6,7], and is defined as
involuntary urinary leakage when physical exertion from coughing, sneezing, or laughing
causes pressure to the bladder. Inadequate support of the urethra by the pelvic floor muscles
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and deficiency of the urethral intrinsic sphincter are the recognized essential mechanisms
for UI. The reported UI-associated factors include patient age, body mass index (BMI),
genetic factors, smoking, race, constipation, pregnancy and multiple childbirths, previous
pelvic floor operations (e.g., hysterectomy), and hormone deficiency or menopause, all of
which cause pelvic floor muscle weakness [3,8,9]. UUI prevalence has been reported in
many studies to be between 1% to 7% [6,7], which is much lower than UI. UUI generally
refers to an overactive bladder caused involuntary urinary leakage with urgency, which
is usually caused by involuntary contractions of the bladder wall detrusor muscle. UUI
may be triggered by simple daily phenomena and activities such as the sound of tap water,
exposure to low temperatures, or drinking cold drinks, and has several congenital causes
including myogenic, neurogenic, and urethral symptoms [3,8,10]. MUI is a mixture of
symptoms of SUI and UUI, with a reported incidence of 7.5% to 25%, secondary to SUI [6,7].
Its etiology is also a combination of factors causing SUI and UUI [11,12].

UI in women is a huge global health problem. Besides affecting women’s quality
of life by limiting social activities, productivity, and social and sexual behaviors, it also
has significant impacts on medical costs and even increases financial burden on women
and society [4,13]. In addition, regarding the psychological impact of UI on women,
numerous research works claim that it creates a long-term period of mental suffering, such
as depression or anxiety [14–16]. However, some scholars have found, through study of
female athletes, that UI does not cause depression and anxiety. Such conclusions are most
possibly related to the study subjects, namely female athletes, who have an acknowledged
relationship between UI and sport, with most suffering mild UI, as well as having a stronger
sense of happiness because of their sport, thus UI might not impact their psychological
mode [17].

UI as a common public health issue, is a worldwide problem that has not been
indicated to most women, and thus not enough attention has been paid to its early diagnosis
and treatment. The impacts of mild and moderate to severe UI on quality of life are greatly
different. Although mild UI has little impact on quality of life, as it becomes more severe, it
will not only worsen quality of life, but will also bring heavy financial burden to the family
and society. Therefore, it is important to use early interventions to upgrade patients’ quality
of life and reduce the financial burden related to this disease by detecting any risk factors
from patients with mild UI, so as to prevent their mild UI from progressing to moderate
or severe.

The common interventions for the prevention of UI include lifestyle intervention,
pelvic floor muscle training, biofeedback therapy, and electrical stimulation therapy, etc.
However, all these interventions lack standard and systematic evaluations of their preven-
tive effectiveness [18,19].

With the increasing popularity of big data technology, using machine learning to
measure the situation and to predict the development of diseases closely related to human
health has globally become a hot research topic and application field recently. At present,
there is a precedent of using clinical diagnostic software based on large-scale epidemiologi-
cal data analysis to predict the incidence of diseases in the world. A well-known prognostic
model is the Framingham risk score, which predicts the risk of cardiovascular disease in
10 years [20]. Current studies on UI are all disease pathogenesis models, and there are no
reports on UI development or the application of any prediction model or software for UI
progress in elderly women.

The aims of this study are to systematically investigate the disease progress related
factors for elderly women with UI, so as to establish a UI progress prediction model and to
improve science-based interventions and preventive measures for UIs [19,21].

2. Materials and Methods

2.1. Study Design and Setting

The study is conducted as a prospective multicenter study to collect epidemiological
factors for the analysis of the impacts of physical activity, chronic diseases, pregnancy
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and delivery, genetic characteristics, pelvic floor function assessment (e.g., pelvic floor
muscle strength, pelvic floor ultrasound, pelvic floor electrophysiology, and morphology
index), and other factors in elderly women. Data analysis will be conducted by means of
bioinformatics and mathematical modeling objectives to investigate the influence of UI
progress and prognosis related factors, and to construct a prediction model of UI progress
in elderly women. This study is carried out by Peking University People’s Hospital in
Beijing, in cooperation with Wuhan University People’s Hospital in Wuhan, China. A total
of 800 patients will be recruited, 400 from Beijing and 400 from Wuhan. Four district-level
hospitals in Beijing are involved as the sub-centers in Beijing, namely Tongzhou District
Maternal and Child Health Care Hospital, Fengtai District Maternal and Child Health Care
Hospital, Fangshan District Maternal and Child Health Care Hospital, and Changping
District Maternal and Child Health Care Hospital. Two district-level hospitals in Wuhan
are involved as the sub-centers in Wuhan, namely Wuhan Qingshan District Maternal and
Child Health Hospital and Wuhan East Lake New Technology Development Zone Fozu
Mountain Community Health Service Center. Each sub-center will select communities
within the district that are targeted to recruit elderly female patients who are ≥60 years of
age with mild to moderate UI by distributing a research subject leaflet. Eligible women
need to sign informed consent before being enrolled in the cohorts. Figure 1 illustrates the
flow diagram of the study for all subjects.

Figure 1. Study flow chart.
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2.2. Participants

The project is approached by phone calls to women ≥60 years of age (the elderly
women) and were recently diagnosed with mild or moderate UI. A primary screening
survey is conducted during the approach by asking the women three simple questions by
investigators: whether they have urine leakage, what is the urine leakage frequency, and
what accompanying symptoms they have. Women who are primarily screened to have
potential mild and moderate UI will be invited for further examination at the hospitals,
where the preliminary examination will be conducted by trained doctors while recording
the detailed patient’s history.

2.2.1. Inclusion Criteria

Participants will be enrolled if they are: (1) ≥60 years of age; (2) educated enough
to complete the questionnaires; (3) able to move freely to attend a hospital examination;
(4) previously diagnosed as mild and moderate UI, including SUI, UUI, and MUI; (5) suffer-
ing urine leakage during occasional coughing, exertion, sneezing, fast walking, and other
abdominal pressure; or (6) suffering frequent and urgent urination with urinary leakage
and nocturia.

2.2.2. Exclusion Criteria

Patients will be excluded from the study if they were diagnosed as having: (1) severe
pelvic organ prolapse, (2) serious cardiovascular and cerebrovascular diseases or other
life-threatening diseases, (3) malignant tumor threatening patients life, (4) urogenital tract
fistula, (5) previous history of anti-UI surgery and medication for UI, (6) no self-care ability
and unable to complete the follow-up, and (7) severe UI and chronic urinary retention.

2.3. Randomization and Blinding

In this study, patients will be recruited using convenient sampling without random-
ization. All investigators, other than those conducting recruitments, will be masked in
our study.

2.4. Informed Consent

All patients will sign the consent forms (two copies) after being fully informed about this
study in detail and any questions they had were answered. One copy will be handed over to
the patients, while another copy will be stored at the sub-center for unified management.

2.5. Intervention

This is an observational prospective cohort study with no intervention to the en-
rolled patients.

2.6. Initial Screening, Assessment, and Follow-Up

After informed consent, participants will be arranged in the hospital in batches. The
patients will be received by a team that consists of physicians specialized in the pelvic
floor and nurses. All investigators of the team are comparatively fixed and need to be
trained by a principal investigator from Peking University People’s Hospital on the research
protocol, the inclusive and exclusive criteria, and the questionnaire interviewing. Roleplay
on questionnaire interviewing was conducted to have each of the team members interview
a provider’s female family member who had no idea about the study, under the supervi-
sion of the principal investigator, to confirm that the question was raised using publicly
understandable terms and to avoid inducive wording. Questionnaires to the participants
will be completed via interview in a doctor’s office at the clinic, which will be specially
resettled for allowing participants to be interviewed under a comfortable circumstance so
as to avoid answer bias from patient nervousness.

Every participant will be given a unique study ID. Participants’ demographic in-
formation, including age, marital status, education level, occupation, BMI, living habits,
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menstruation, marriage, childbirths, sex life status, and chronic diseases, ect, were collected
confidentially. Participants will be primarily grouped according to the questionnaire in-
terview at the enrollment visit by the investigators. Included in the questionnaires are
relevant questions regarding inclusive criteria for three types of UI, which were designed
according to the UI classification of the International Continence Society [1]. Participants
will be included in the SUI group if question 5 is satisfied, in the UUI group if question 6 is
satisfied, or in MUI if question 5 and 6 are both satisfied. All the communication between
providers and participants during the questionnaire interview will be monitored by the PI
and will be fully recorded for quality control analysis.

For grouping the participants, we will grade the disease situation for each of the
participants grouped in each of the groups according to the symptoms using the Ingelman-
Sundberg Indexing method and International Continence Society standards [1]. Grading
criteria are listed in the following form (Table 1): Participants will be excluded if they are
graded to have severe UI.

Table 1. Diagnosis criteria for subtypes of UI.

UI Types Grade Criteria

SUI grading Mild UI appears when coughing or sneezing without the need
for a urinal pad

Moderate UI appears when running, jumping, or fast walking, and a
urinal pad is needed

Severe UI appears when changing body position or resting at bed

UUI grading According to OABSS indicators Question 3 (urgency) has
a score of 2 or more, and the total score is 3 or more)

Mild 3 ≤ score ≤ 5
Moderate 6 ≤ score ≤ 11

Severe Score ≥ 12

MUI grading According to the grade of SUI and UUI related symptoms,
highest grading to be matched

UI: urinary incontinence; SUI: stress urinary incontinence; UUI: urgency urinary incontinence; MUI: mixed urinary
incontinence; OABSS: overactive bladder symptom score.

After collecting the above-mentioned data, all participants will completed a gyneco-
logical examination, one-hour urinal pad test, pelvic floor electrophysiological examination,
uroflowmetry, pelvic floor ultrasound, and morphological examination (Table 2). All the
examinations will be conducted by the teams, using the same model instruments to avoid
data biases, and data will be recorded on tablets connected to the database. The items to be
inspected are as follows:

(1) Gynecological examination includes uterus, vagina and appendages inspections;
pressure inductive testing; bladder neck elevation testing; hand Oxford muscle
strength classification testing; pelvic organ prolapse quantification (POP-Q); and
one-hour urinal pad testing.

(2) UI questionnaires concerning International Consultation on Incontinence
Questionnaire-Short Form (ICIQ-SF) for investigation of UI frequency, degree, and
its impacts on quality of life via 0–21 scoring to represent the severity of the UI [22];
OABSS questionnaire for assessment of the symptoms of the participants whose blad-
ders are overactive and the severities of their urinary frequency, nocturia, urinary
urgency, and urinary incontinence via scoring 0–15 to indicate the lowest to highest
severity [23,24]; and Urogenital Distress Inventory-6(UDI-6) for evaluation of the
lower urinary tract dysfunction via scoring 0–24 to present the severity of the urinary
incontinence [25,26].

(3) Pelvic floor electrophysiological examination on an instrument to collect data re-
garding indicators such as the maximum vaginal dynamic pressure, the vaginal
resting pressure, the strength grades of type I and type II muscle, and the fatigue of
type I and type II muscle fibers.
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(4) Uroflowmetry on the maximum and average rate of urine flow, urination time, and
the urine flow curve.

(5) Pelvic floor ultrasound examination performed by two attending doctors who have
rich clinical experience of pelvic floor ultrasound for the residual urine, detrusor
muscle thickness, bladder neck movement, urethral rotation angle, bladder posterior
angle, the shape of the internal urethra opening, the distance from the lowest point of
the bladder to the posterior lower edge of the pubic symphysis, levator ani muscle
trauma, and levator ani hiatus area in the Valsalva status.

(6) Morphological examination a study reported that the pelvis architecture was closely
related to UI in women, especially pelvic inlet and pelvic outlet diameters as risk
factors for UI [27], therefore, we include pelvic floor morphology into the study, which
mainly includes the inclination angle of the sacrum and the anterior superior iliac
spine, and the pelvic tendency.

Table 2. Participant baseline screening, assessment, and follow-up schedule.

Characteristics
Baseline

Follow-Up
(6 Months, 12 Months, 18 Months)

SUI UUI MUI SUI UUI MUI

Age (≥60) • • •
Race • • •

Marital status • • •
Educational level • • •

Mainly physical labor • • •
BMI • • •

Parity • • •
Manner of delivery • • •

UI during pregnancy • • •
UI after childbirth • • •

Menopause • • •
Sex life • • •

Drink preference • • •
24-h Volume of liquid intake (mL) • • •

Smoking • • •
Comorbidities • • •
Chronic cough

Asthma
Diabetes

Constipation
Pelvic inflammatory disease • • •

Depression • • •
Urinary tract infection (last 4 weeks) • • •

History of gynecological surgery • • •
Family history of UI • • •
UI duration (year) • • • • • •

Frequency of urine leakage (time/month) • • • • • •
Symptoms accompaning urine leakage • • • • • •

Using urine pads (per/month) � � � � � �
Impact on life • • • • • •

POP-Q • • •
Hand test Oxford muscle strength grading • • •

One-hour urine pad test (g) • • •
Severity of UI • • • • • •

Mild
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Table 2. Cont.

Characteristics
Baseline

Follow-Up
(6 Months, 12 Months, 18 Months)

SUI UUI MUI SUI UUI MUI

Moderate
Severe

Pelvic floor electrophysiology examination • • •
Uroflowmetry • • •

Pelvic floor ultrasound • • •
Morphological examination • • •

ICIQ-SF score • • • • • •
OABSS score • • • • • •
UDI-6 score • • • • • •
UI progress � � �

•: Indicates mandatory items; �: Investigator will decide whether to perform the test according to clinical signs or
clinical evaluation. UI: urinary incontinence; SUI: stress urinary incontinence; UUI: urgency urinary incontinence;
MUI: mixed urinary incontinence; OABSS: overactive bladder symptom score; POP-Q: pelvic organ prolapse
quantification; ICIQ-SF: International Consultation on Incontinence Questionnaire-short form; UDI-6: Urogenital
Distress Inventory-6; BMI: body mass index.

Enrollment and participant grouping will be completed after all of the above proce-
dures. Participant follow-up will be conducted for 6 months, 12 months, and 18 months
from enrollment by investigators who were trained for each follow-up question. The
follow-ups will be conducted by telephone to learn UI progress by inquiring participants’
symptoms in terms of the history of urinary incontinence, the frequency of urine leakage,
the urinary syndrome, the usage of urinal pad, and conscious impact on life, and using a
manner of questionnaires (ICIQ-SF, OABSS, and UDI- 6) (Table 2). Patients whose situation
could not be confirmed as progressive or who struggle to express their symptoms will be
requested to return back to the hospital for follow-up. Follow-up will be terminated for
participants whose UI symptoms have aggravated upgrading. Rehabilitation guidance will
be provided to participants in the termination of follow-up. Follow-up will be continued
for participants with no symptom aggravation for no more than three calls in a period of
no longer than 18 months.

2.7. Study Endpoint

As there are no internationally accepted criteria for UI progress, we set up a series
of criteria for referring literature, using the Ingelman-Sundberg Indexing method and
International Continence Society [1] to judge UI progress in our study. The primary
endpoint: UI progress will be judged if any of the following criteria are satisfied: For the
SUI group, (1) urinary leakage inducive causes a change from coughing and sneezing to
running, jumping and fast walking, or from running, jumping and fast walking to postural
changes and rest at bed; (2) urinal pad usage changes from unneeded to needed; or (3)
the baseline ICIQ-SF score is heightened for ≥4 [28]. For the UUI group, (1) OABSS score
upgrades compared with the baseline, or (2) urinal pad usage changes from unneeded to
needed. Progress will be confirmed for the MUI group if participants satisfy any of the
progressive criteria for the SUI and UUI groups.

2.8. Data Management

All information from the study will be input into the computerized database developed
by the Guangzhou Huibo Information Technology Co., Ltd. (Guangdong, China), under
the study ID and together with the grouping data. Simultaneous double inputs by two
independent providers will be adopted in order to match the two copies of the datasets
so as to figure out any possible data error latterly. Data inputs will be managed by an
experienced statistic professor.
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2.9. Sample Size Consideration

According to one risk factor in the prediction model, 10 to 15 positive events (UI progress)
are be required. It is preliminarily estimated that there are about 10 meaningful risk
factors, so 100–150 cases need to be included in the study to get enough statistical power.
In consideration of this, 15–20% of the patients were lost in follow-ups [6,9], and the
number of participants in the training and validation groups are at a ratio of 2:1, at least
188–282 participants in total are required in order to have statistical power. As more than
the anticipated number of targeted women expressed their willing for participation, we
planned to recruit 800 participants at most in order to get greater power for the study.

2.10. Statistical Analysis and Progress Prediction Model Construction

Data analysis will be done using SAS® 9.3 software (software installation point autho-
rization number: 11202165).

We set up a prediction model based on the Cox regression model. According to
univariate Cox regression analysis, risk factors with a p value < 0.05 will be selected to
enter the model predictive factors, and then the forward method will be used to carry
out multi-factor Cox regression analysis to build the prediction model of the UI disease
progress, predicting the risk of UI disease progress. The subjects will be randomly divided
into training and validation cohorts according to the ratio of 2:1. The discriminative
ability of the prediction model will be analyzed through the area under the ROC curve,
and the accuracy of the model will be evaluated by the Hosmer–Lemeshow decile chi-
square test. The calibration of the ten models will be assessed with the predicted versus
observed probability plots, and the discrimination of the models will be assessed with the
prognostic separation D-statistic (D-statistic). The bootstrap method will be used to further
internally verify the discriminative ability and accuracy of the model. External validation
uses different hospitals for spatial validation to evaluate the extrapolation of the model.
Moreover, 100 bootstrap random samplings will be performed to generate 100 bootstrap
test sets. For each test set, the area under the ROC curve method and Hosmer–Lemeshow
deciles will be used in the square test to objectively evaluate the stability and variation
range of the model’s discriminative ability and accuracy.

3. Discussion

UI is one of the chronic diseases that seriously affects middle-aged and elderly women
in their quality of life. More and more women are suffering from UI. However, due to
a lack of knowledge or willingness to seek medical treatment, many women, especially
the elderly, develop moderate to severe UI before they visit a doctor for treatment. It has
been recognized by the medical society that early detection is of great significance for
the treatment of UI. Although a lot of risk factors are reported to be associated with UI,
only some of these factors have been identified to reduce UI incidence and prevalence
through their mitigation, which includes constipation, parity, gynecological diseases, or
cardiovascular diseases [4,8]. UI prevalence and the likely associated factors have been
widely reported by researchers from many countries. However, few studies have really
focused on UI progress criteria and the factors that can potentially reverse UI, even slightly.

There are several studies on UI curation nowadays. A study by Zhishun Liu [19], a
randomized controlled trial (RCT), showed that a greater than 50% decrease in terms of
urinary leakage amount in SUI patients was achieved by treatment with electroacupuncture
involving the lumbosacral region. A similar study by Renly Lim [28] on the curation of SUI
reported a four-point ICIQ-SF score reduction in women with nonsurgical treatments for
UI, which showed the minimum clinically important difference (MCID) with the baselines.
A clinical study conducted by Liliana Giraldo-Rodríguez [9] on the epidemiology, progress,
and predictive factors of UI in community-dwelling Mexican adults aged ≥ 50 indicated
that depression and falls could decrease the incidence of UI, but they did not come up
with criteria for UI curation or progress because of some limitations. In referring to the
above studies, based on criteria for SUI disease curation, we thought backwards about one
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criterion of disease progress. We define “≥4 points of ICIQ-SF score increase” as one of the
progress criteria for SUI progress, as it is more objective and convenient than the calculation
of urine leakage or the frequency of urine leakage. The other criteria of SUI progress mainly
adopt the Ingelman-Sundberg Indexing method. The criteria of UUI progress are defined
by our team in consideration of the questionnaire of OABSS’s severity study on the UUI.

To date, there has been no published powerful clinical research on criteria for UI
progress, suggesting that there is evidenced agreement on the risk-factors that can predict
UI progress among the medical society. Meanwhile, there has been no research on disease
progress models up to now, and the research on UI progress model is more meaningful
for quality of life. Our work in this collaborative study aims to investigate the indicators
most valuable for the prediction of UI development and progress through comparing the
baseline and follow-up data for the same indicators, and, based on those data, by single
factor and multi-factor Cox regression model analysis, we will try to develop a primary UI
progress predication model for the world, which we believe will significantly contribute to
the worldwide studies in this research area.

As screening for high-risk factors is mainly based on previous literature, many disease
incidence prediction models are mainly based on questionnaires and basic gynecological
examinations. The advantages of our study are that it includes morphology and ultrasound,
electrophysiological examination, and other indicators that have rarely been performed.
Those newly included indicators may provide early warning for UI progress and evidence
for the early intervention and treatment of UI.

The UI predictive model will be developed to be an app compatible with mobile
devices. When patients with symptoms of urine leakage enter relevant information and
data via this app, the model system will automatically analyze their disease conditions
to predict the potentiality of UI progress. It will serve to warm both the patients and
the clinicians, remind the patients to seek medical treatments, and provide the clinicians
evidence for preventive interventions. We believe that it could play an important role in
alleviating the symptoms of urine leakage and promoting the recovery of UI.

The purpose for us recruiting patients from Beijing, a city in northern China, and
Wuhan, a city in mid-southern China, is to ensure that the indicators and criteria could
be determined from the analysis of the data from patients representing the northern and
southern areas. If we succeed in the primary development of a predictive model for UI
progress, the primary model should be applied in a large-scale study to demonstrate its
effectiveness or to provide evidence for further modification.

Our study has some limits. Firstly, UI progress has not been clearly defined worldwide.
The criteria for UI progress are defined by our team in referring a large amount of literature
and the international recognized diagnostic criteria for UI and the questionnaire of ICIQ-
SF and OABSS ’s study on UI. These criteria have been demonstrated to have certain
clinical significance, but the relevant criteria for each of the indicators still need to be
further discussed and explored in a large clinical sample research. Secondly, we design
a convenient follow-up procedure via phone calls to reduce the drop-off rate. To avoid
any possible information bias via phone calls, we trained the investigators before having
them conduct the follow-ups, and will request patients who could not be diagnosed with
progress to return to the hospital for follow-up confirmation. Thirdly, the progress years of
UI are not clearly defined in the literature. Our study will project following the participants
for up to 18 months, which is fine to observe UI progress, but is still not long enough to give
powerful answers. We hope we can contribute towards a large-scale study in UI progress
prediction through long-term follow-ups.

4. Conclusions

To the best of our knowledge, this is the first study to investigate the progress predic-
tion model of associated risk factors for UI disease progress in elderly women. This study
may provide more prediction information for elderly female UI patients and improve their
quality of life. Information from this study could also be used to guide medical attention
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and to properly shape interventions for UI for older adults. The information regarding the
problem of early diagnosis, treatment, and improvement of long-term prognosis among UI
women is particularly useful, as there are few such studies in this UI progress area.
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Abstract: The purpose of this study was to provide basic data on cognitive therapy and to improve
social support programs for the elderly with dementia by identifying the difficulties they experienced
in emotional communication by identifying how they recognized emotions in verbal reactions to
facial expressions using Ekman’s photographs of facial expressions and comparing their responses
with the general elderly population. There were 141 participants in this study. Data collection
was conducted from 3 April 2019 to 30 June 2019 in Seoul, in the Gyeonggi-do and Gangwon-
do provinces of South Korea. This study performed descriptive research in which subjects made
participative decisions with their guardian through recruitment. The tools used in this study included
a general characteristic questionnaire and the Ekman 6 facial expressions photographs tool, which
underwent intensive validity studies. The collected data were analyzed using the R version 3.5.1
statistic computing platform. The ability of the elderly with dementia to associate verbal expressions
with facial expressions differed from that of the general elderly population. The rates of correct
associations of verbal expressions to facial expressions were similar across dementia grades. There
was a significant difference in the proportion of correct associations between positive and negative
emotions in the elderly with dementia compared to the general elderly population. In the elderly
with dementia, pictures showing fear, anger, and disgust had higher wrong rates of incorrect answers
than correct answers. The average score of elderly with dementia in associating verbal expressions
with six facial expressions was 2.69, which was even lower when they were asked to associate verbal
expressions with pictures showing facial expressions of anger or disgust. This study shows that
elderly persons with dementia have difficulties identifying two negative emotions (anger, disgust)
and find it much easier to identify a positive emotion of happiness represented by a smiling face.
Since the ability of the elderly with dementia to interpret verbal expressions to facial expressions was
different from that of the general elderly population, careful attention and consideration are needed
to support and communicate emotions to the elderly with dementia.

Keywords: elderly with dementia; emotion of verbal expression; emotion of facial expression

1. Introduction

1.1. Need for Study

According to a report from the World Health Organization (WHO), about 50 million
people have dementia. All dementia patients and their family members live with physical,
psychological, and social burdens. WHO also points out that around 1.1% of the global GDP
(gross domestic product) in 2015 was spent on serious social problems [1–4]. According to
a report by the Korean Dementia Observatory 2018, there are 705,473 estimated dementia
patients, which corresponds to one out of ten of people who are 65 years old and above.
The costs of dementia management in South Korea are estimated to make up 0.8% of the
GDP, which is about 14.6 billion [5]. Dementia is recognized as a national problem as well
as a family problem. Elderly with dementia experience difficulties in communicating their
feelings with other people as compared to the normal elderly due to emotion recognition
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disorder which comes from the change in cognition due to dementia [6–12]. Difficulties that
occur in relation to empathy and the ability to exchange and understand shared emotions
in interpersonal relationships comes from their inability to properly understand others’
emotional states [13–17]. In particular, it is necessary to understand the deficit in emotion
recognition in the elderly with dementia.

Verbal expression refers to the communication of one’s beliefs or opinions through
speech or in writing [18–21], and emotions refer to conscious mental reactions such as anger
or fear, subjectively experienced as strong feelings usually directed toward a specific object
which are typically accompanied by physiological and behavioral changes in the body [22].
While there are several different emotions, Ekman has identified six basic emotions cor-
responding to facial expressions, including anger, disgust, fear, happiness, sadness, and
surprise [23–26]. Since these facial expressions may be associated with these six emotions,
Ekman came up with six facial expression photos which have proven to be valid and have
been widely used for studies on emotion recognition. The Ekman facial expressions photos
have also been proven to be valid and reliable for Korean people [23–26]. Although the
recognition of emotions such as disgust and fear is somewhat low, Ekman facial expres-
sions are evaluated as useful emotional stimuli in neuroscience studies on emotions, and
are utilized as diagnostic tools applicable to the Korean population. Neuropsychological
assessment using facial expression stimuli is simple. After an assessor shows the subject
photo slides of the facial expressions, the subject selects a word printed on paper which
best describes the facial expressions, and these results are scored and used as a diagnostic
tool [27–31]. In the elderly with dementia, wherein cognitive disorder is a major symptom,
the association between verbal expressions and facial expressions should be understood. In
order to understand why it is difficult for the elderly with dementia to communicate, this
study aims to demonstrate the ability of the elderly with dementia to associate emotions in
verbal expressions with facial expressions using the Ekman facial expression photo tools
and comparing their ability to that of the general elderly population. Definitions of demen-
tia have not mentioned emotion recognition definitively. Hence, studies were needed to
conduct on emotion recognition of the elderly who experienced dementia and to seek for
alternatives to overcome the difficulty of emotion recognition in dementia elderly. This
study contributes to the early detection of dementia through the evaluation of recognizing
and associating the emotions in verbal expressions to facial expressions [32–36].

1.2. Purposes of Study

This study aimed to understand the ability of elderly with dementia to recognize
and associate emotions in verbal expressions with facial expressions as compared to the
general elderly, and the detailed purposes were as follows. We (1) considered the general
characteristics of the elderly with dementia compared to the general elderly population
who participated in this study, (2) compared the rate of correct recognition of emotions
in the facial expressions of people with dementia with that of general elderly population,
(3) compared the rate of correct recognition of emotions in the facial expressions of the
elderly with dementia with that of general elderly population, (4) compared the rates of
correct recognition of emotions in the facial expressions across different grades of dementia
in the elderly, (5) compared the rates of correct recognition of emotions in facial expressions
which were positive or negative, (6) determined the degrees of recognition of emotions in
facial expressions, and (7) compared the degrees of recognition for facial expressions to the
subjects’ scores in associating verbal expressions with facial expressions.

2. Methods of Study

2.1. Design of Study

This was an explorative research study conducted to understand the inability of the
elderly with dementia to recognize and associate emotions in verbal expressions with
facial expressions, specifically in those who had features such as memory disorder, aphasia,
apraxia, and agnosia.

342



Healthcare 2022, 10, 1022

2.2. Subjects of Study

The subjects included patients who were diagnosed with dementia residing in Seoul
City, and the Gyeonggi-do province, Gangwon-do provinces. They participated volun-
tarily after they, along with their guardian, made participative decisions and signed the
consent form which followed ethical principles. The sample size was calculated to a total
143 participants with an effect size of 0.3, significance level of 0.05, and power of 0.8 for
setting contingency table for chi-square test between the elderly with and without dementia
using G*Power 3.0.10 (Heinrich Heine University, Düsseldorf, Germany). In this study,
72 elderly people with dementia and 69 elderly people as control in which subjects who
were analyzed for this study were 141 totally. We followed the same method in recruiting
the control sample from the general elderly population. The inclusion criteria for each
group were as follows: (1) an elderly person with dementia is a person diagnosed with
long-term care dementia grades of 3–6 according to the Act on Long-Term Care Insurance
for the Aged, while a (2) general elderly person is a person who does not fall under the
long-term care grades according to the Act on Long-Term Care Insurance for the Aged.

2.3. Ethical Consideration

Consent to participate in the study was included in the questionnaire. The question-
naire could be completed within 30 min (or about 10 min for the general elderly population),
considering the participant’s fatigue while answering the questionnaire. We provide the
subjects with a small gift for their participation in the questionnaire. Furthermore, we ex-
plained that they could stop answering the questionnaire at any time, with no disadvantage
on their part. This study was conducted after receiving approval from the institutional
research ethics committee in S university.

2.4. Data Collection and Analysis Procedure

The study was conducted from 3 April 2019 to 30 June 2019. Questionnaires for the
elderly with dementia were collected from centers for dementia in Seoul, Gyeonggi-do,
Gangwon-do. For the general elderly group, questionnaires were collected from community
welfare centers in Seoul, Gyeonggi-do province, upon approval of the chief of the center. All
in all, we collected 72 questionnaires from the group of elderly with, and 69 questionnaires
from the general elderly group.

We progressed data collection with care workers who cared their recipients assisted.
As for the procedure, we showed six photo slides displaying the Ekman facial expressions to
the subjects, and we had the subject select one word printed on paper which best described
the facial expression. We confirmed the association between verbal and facial expressions,
identified correct answers, and the subjects’ scores were used to find cut-off values and
compared among the six expressions from contingency table.

2.5. Study Instruments and Data Analysis Methods

Instruments used in this study included a questionnaire which asked about personal
identification and general characteristics, as well as photos of the most intense facial
expressions for each emotion taken from Ekman’s facial expression photos. The data
collected in this study were analyzed using R version 3.5.1 statistical computing platform.
The following methods of analysis were used [37]: (1) General characteristics of dementia
and general elderly groups underwent frequency and percentage calculation and a χ2 test;
(2) the percentage of correct associations of verbal expressions with facial expressions was
calculated, and these were subjected to a χ2 test; (3) the ratio of correct associations of
verbal with facial expressions was calculated; (4) correct answers across dementia grades
were compared using percentages and average percentages; (5) correct answers between
positive and negative emotions were expressed using percentages and underwent a χ2

test for frequency; (6) scores of associating verbal expressions with facial expressions were
subjected to t-test and receiver operating characteristic (ROC) analysis; and (7) logistic
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regressions between each correct answer and the six correct answer scores was performed,
displaying the results as odds ratios.

2.6. Limitation of Study

Long-term care grades as dementia in South Korea were 1 to 6. Grades 1 and 2
were approximately severe dementia with any physical impairment. Grades 3 and 4 were
approximately moderate dementia with any physical impairment. Grades 5 or 6 were mild
dementia [38]. From exclusion criteria which excluded one who could not understand the
study procedure, elderly dementia patients in long-term care with grades 1 and 2, or those
who had severe or moderate degrees of mental and physical impairment, were excluded
from the study and did not answer the questionnaire.

3. Results of Study

3.1. Characteristics of Study Participants

There were 141 participants in the study, with 72 elderly dementia patients and
69 in the general elderly group. With regards to sex, the elderly dementia group had
45 females (62.5%) and 27 males (37.5%). The general elderly group had 52 females (75.3%)
and 17 males (24.6%). There was no significant difference in the sex between the elderly
dementia group and the general elderly group (χ2 = 2.14, p = 0.142). As for age, there
were 41 patients aged 80 or above in the elderly dementia group (56.9%), while there
were 41 patients aged 70 and above in the general elderly group (59.4%). There was no
significant difference in the ages between groups (χ2 = 3.14, p = 0.075). Long-term care
grades of dementia in South Korea were 1 to 6. Grades 1 and 2 were approximately severe
dementia with any physical impairment. Grades 3 and 4 were approximately moderate
dementia, and grades 5 or 6 were mild dementia. In this study, 21 patients were classified as
grades 5–6 (mild) (29.1%) and 51 were classified as grades 3–4 (moderate) (70.8%). Among
all the participants, most had an income of less than 1,000,000 won (Table 1).

3.2. Correct Associations between Verbal Expressions and Facial Expressions

In totally, 11 (15.2%) of the 72 elderly dementia patients and 10 (14.4%) of the 69 general
elderly participants gave the correct answers for the facial expression of fear. As for the
anger expression, 33 (45.8%) of 72 elderly dementia patients and 52 (75.3%) of 69 general
elderly participants correctly answered. For the sad expression, 41 (49.4%) of 72 elderly
dementia patients and 51 (73.9%) general elderly participants gave the correct answer. For
the happy expression, 52 (72.2%) elderly patients with dementia and 67 (97.1%) general
elderly participants gave the correct answer. For the disgusted expression, 23 (31.9%)
elderly dementia patients and 47 (66.6%) general elderly participants gave the correct
answer. Lastly, 37 (51.3%) of 72 in the elderly dementia group and 62 (89.8%) of 69 in the
general elderly group gave the correct answer for the surprised facial expression (Table 2).

The facial expression that had the highest number of correct answers was happiness
(72.2%), while the facial expression with the least number of correct answers was fear
(15.2%) in elderly dementia patients. Some of them were unable to answer as well. The
facial expressions wherein the number of wrong answers exceeded that of correct answers
included fear (81.7%), anger (51.5%), and disgust (65.0%) (Table 3).

Among the general elderly group, the facial expression that had the most correct
answers was happiness (97.1%), while fear had the lowest number of correct answers
(14.4%). The rates of wrong answers were 75.3% for fear, 15.9% for disgust, and 14.4% for
anger (Table 4).
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Table 1. Characteristics of subjects (n = 141).

Category Subcategory
Elderly Dementia Patients

(n = 72)
General Elderly Group

(n = 69) χ2 p
n(%) n(%)

Sex Female 45
(62.5)

52
(75.3) 2.14 0.142

Male 27
(37.5)

17
(24.6)

Age 70 s 31
(43.0)

41
(59.4) 3.14 0.075

80 s 41
(56.9)

28
(40.5)

Long term care grade 6 9
(12.5) NA NA NA

5 12
(16.6)

4 23
(31.9)

3 28
(38.8)

Educational degree [39] ≤Elementary 26
(36.1)

22
(31.8) 6.46 0.010

≥Middle 19
(26.3)

47
(68.1)

Missingvalues 27
(37.5)

0
(0.0)

Income <100 58
(80.5)

53
(76.8) 0.45 0.498

(thousand won) ≥100 12
(16.6)

16
(23.1)

Missing value 2
(2.7)

0
(0.0)

Table 2. Correct associations between verbal expressions to facial expressions (n = 141).

Expression Type

Elderly Dementia
Patients
(n = 72)

General Elderly
Group
(n = 69) χ2 p

% (n) % (n)

Fear 15.2 (11) 14.4 (10) 0.04 0.827
Anger 45.8 (33) 75.3 (52) 4.24 0.039

Sad 59.4 (41) 73.9 (51) 1.08 0.297
Happy 72.2 (52) 97.1 (67) 1.89 0.169
Disgust 31.9 (23) 66.6 (46) 7.66 0.005
Surprise 51.3 (37) 89.8 (62) 6.31 0.011

3.3. Ratio of Correct Associations between Verbal and Facial Expressions

The ratios of correct associations between verbal expressions and facial expressions
may be seen in (Table 5). All the ratios were less than one, except for fear.

3.4. Correct Associations between Verbal Expressions to Facial Expressions across Dementia Grades

The rate of correct associations between verbal expressions and facial expressions
across dementia grades may be seen in Table 6. Grade 6 had a rate of 35.1% and grade 5
had a rate of 47.2% (mild grade dementia), whereas grade 4 had a rate of 50.7% and grade 3
had a rate of 44.0% (moderate grade dementia).
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Table 3. Correct associations between verbal expressions and facial expressions in elderly dementia
patients (n = 72).

Verbal Expressions
Facial Expressions

Fear Anger Sad Happy Disgust Surprise
% (n) % (n) % (n) % (n) % (n) % (n)

Fear 15.2 (11) 9.7 (7) 12.5 (9) 2.7 (2) 13.8 (10) 8.3 (6)
Anger 9.7 (7) 45.8 (33) 2.7 (2) 2.7 (2) 22.2 (16) 6.9 (5)

Sad 6.9 (5) 11.1 (8) 59.4 (41) 4.1 (3) 11.1 (8) 6.9 (5)
Happy 5.5 (4) 4.1 (3) 4.1 (3) 72.2 (52) 2.7 (2) 4.1 (3)
Disgust 12.5 (9) 11.1 (8) 8.3 (6) 8.3 (6) 31.9 (23) 5.5 (4)
Surprise 41.6 (30) 9.7 (7) 2.7 (2) 2.7 (2) 9.7 (7) 51.3 (37)

Not answered 5.5 (4) 5.5 (4) 9.7 (7) 4.1 (3) 5.5 (4) 13.8 (10)

Table 4. Correct associations between verbal expressions and facial expressions in the general elderly
group (n = 69).

Verbal Expressions
Facial Expressions

Fear Anger Sad Happy Disgust Surprise
% (n) % (n) % (n) % (n) % (n) % (n)

Fear 14.4 (10) 5.7 (4) 4.3 (3) 0.0 (0) 2.8 (2) 2.8 (2)
Anger 0.0 (0) 75.3 (52) 4.3 (3) 0.0 (0) 15.9 (11) 2.8 (2)

Sad 8.6 (6) 7.2 (5) 73.9 (51) 2.8 (2) 8.6 (6) 0.0 (0)
Happy 0.0 (0) 2.8 (2) 1.4 (1) 97.1 (67) 4.3 (3) 2.8 (2)
Disgust 1.4 (1) 5.7 (4) 14.4 (10) 0.0 (0) 66.6 (46) 1.4 (1)
Surprise 75.3 (52) 2.8 (2) 1.4 (1) 0.0 (0) 1.4 (1) 89.8 (62)

Table 5. Ratio of correct associations between verbal and facial expressions.

Verbal Expressions
Fear Anger Sad Happy Disgust Surprise

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

Fear 1.05
Anger 0.60

Sad 0.80
Happy 0.74
Disgust 0.47
Surprise 0.57

Table 6. Correct associations between verbal expressions to facial expressions across dementia
grades (n = 72).

Severity Dementia Grades
Verbal Expressions to Facial Expressions

Fear Anger Sad Happy Disgust Surprise M ± SD

% (n) % (n) % (n) % (n) % (n) % (n)
Moderate 3 (n = 28) 17.8 50.0 60.7 64.2 28.5 42.8 44.0

(5) (14) (17) (18) (8) (12)
4 (n = 23) 17.3 43.4 52.1 78.2 39.1 73.9 50.7

(4) (10) (12) (18) (9) (17)
Mild 5 (n = 12) 16.6 33.3 58.3 91.6 25.0 58.3 47.2

(2) (4) (7) (11) (3) (7)
6 (n = 9) 0.0 55.5 55.5 55.5 33.3 11.1 35.1

(0) (5) (5) (5) (3) (1)

3.5. Correct Associations between Verbal Expressions and Facial Expressions between Positive and
Negative Emotions

Fear, anger, sadness, and disgust are considered negative emotions, while happiness
and surprise are considered positive emotions. We determined the difference in the rate
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of correct answers between positive and negative emotions in dementia patients and the
general elderly group. In the elderly dementia group, the average percentage of correct
answers for positive emotions was 61.7%, while this was 38.0% for negative emotions. In
the general elderly group, the average percentage of correct answers for positive emotions
was 93.4%, while for negative emotions, it was 57.5% (Table 7).

Table 7. Correct associations between verbal expressions and facial expressions between positive and
negative emotions (n = 141).

Emotion Type
Dementia (n = 72) General (n = 69)
% M ± SD % M ± SD χ2 (p)

Positive Happy 72.2 61.7 97.1 93.4 7.33 (0.006)
Surprise 51.3 89.8

Negative Fear 15.2 38.0 14.4 57.5 9.74 (0.001)
Anger 45.8 75.3

Sad 59.4 73.9
Disgust 31.9 66.6

3.6. Scores of Correct Associations between Verbal Expressions and Facial Expressions between
Elderly Dementia Patients and the General Elderly Group

The scores of correct associations between verbal expressions and facial expressions
ranged from 0 to 6 points. For the elderly dementia patients, the average score was
2.69 points out of a total of 6 points. For the general elderly group, the average score was
4.14 points. The cut-off value between these two groups was 3.5 points (Table 8).

Table 8. ROC for scores of correct associations between verbal expressions and facial expressions
between elderly dementia patients and the general elderly group.

Cutoff Sensitivity Specificity
Positive

Predictability
Negative

Predictability
AUC

5.5 0.95 0.11 0.27 0.46 0.74
4.5 0.83 0.46 0.27 0.38
3.5 0.68 0.72 0.31 0.27
2.5 0.41 0.92 0.39 0.14
1.5 0.29 0.94 0.43 0.16
0.5 0.12 0.97 0.48 0.18

AUC: Area under the curve.

3.7. Logistic Regressions of Each Correct Answer versus Correct Answer Scores on All Six Items

Logistic regression analysis for each correct association (0 to 1) between verbal expres-
sions and facial expressions versus the correct answer scores for all six items (0 to 6) was
performed. This was done to understand the impact of answering correctly on one item on
the total score.

The odds ratio of associating verbal expressions with facial expressions of fear was
2.75 (1.59~5.86) in elderly dementia patients, and this was 6.53 (2.30~26.55) in the general
elderly group (Table 9). The even–odd of the association between verbal expressions and
facial expressions was 5.22 in elderly dementia patients, while this was 5.80 in the general
elderly group (Table 9). The average correct answer scores of 2.69 in elderly dementia
patients and 4.14 in the general elderly group did not reach the even–odd (comparison in
Table 10) (Figure 1).

347



Healthcare 2022, 10, 1022

Table 9. Logistic regressions of each correct answer versus correct answer scores on all six items.

Division Estimate SE z p EO OR (95% CI)

Dementia elderly patients

Fear
Score Intercept −5.28 1.34 −3.91 <0.001 5.22 2.75 (1.57, 5.68)

Degree 1.01 0.31 3.19 0.001

Anger Score Intercept −5.38 1.38 −3.89 <0.001 2.95 6.20 (3.00, 18.58)
Degree 1.82 0.44 4.05 <0.001

Sadness
Score Intercept −2.85 0.76 −3.74 <0.001 2.29 3.46 (2.13, 6.51)

Degree 1.24 0.28 4.43 <0.001

Happiness Score Intercept −1.78 0.63 −2.80 0.005 1.34 3.77 (2.19, 7.68)
Degree 1.32 0.31 4.22 <0.001

Disgust Score Intercept −4.23 0.99 −4.24 <0.001 3.84 3.02 (1.88, 5.65)
Degree 1.10 0.27 4.00 <0.001

Surprise Score Intercept −2.61 0.69 −3.75 <0.001 2.63 2.71 (1.79, 4.58)
Degree 0.99 0.23 4.25 <0.001

General elderly group

Fear
Score Intercept −10.85 3.21 −3.37 <0.001 5.80 6.53 (2.30, 26.55)

Degree 1.87 0.61 3.05 0.002

Anger Score Intercept −5.13 1.70 −3.01 0.002 3.10 5.23 (2.41, 14.98)
Degree 1.65 0.45 3.60 <0.001

Sadness
Score Intercept −5.78 1.79 −3.21 0.001 3.22 6.02 (2.67, 18.13)

Degree 1.79 0.48 3.71 <0.001

Happiness Score Intercept −20.22 14915 −0.001 0.999 0.49 NA (NA, NA)
Degree 40.70 19153 0.002 0.998

Disgust Score Intercept −9.40 2.44 −3.84 <0.001 3.65 13.14 (4.59, 58.44)
Degree 2.57 0.63 4.07 <0.001

Surprise Score Intercept −2.95 1.63 −1.80 0.071 2.00 4.35 (1.96, 15.44)
Degree 1.47 0.49 2.96 0.003

SE: Standard error, EO: Even odd, OR: Odds ratio, CI: Confidence interval.

Table 10. Scores between verbal expressions to facial expressions between dementia elderly patients
and the general elderly group (n = 141).

Dementia Elderly Patients
(n = 72)

M ± SD

General Elderly Group
(n = 69)

M ± SD
t p

2.69 ± 1.70 4.14 ± 1.34 5.63 <0.001

 

Figure 1. Logistic regressions of each correct answer versus correct answer scores on fear.
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The odds ratio of associating verbal expressions with facial expressions of anger was
6.20 (3.00~18.58) in elderly dementia patients and 5.23 (2.41~14.98) in the general elderly
group (Table 9). The even–odd of associating verbal expressions with facial expressions of
anger was 2.95 in elderly dementia patients and 3.10 in the general elderly group (Table 9).
The average score of correct answers was 2.69 in elderly dementia patients, which was
lower than the even odd 2.95. Otherwise, the average correct answer score of 4.14 in the
general elderly group was higher than the even odd 3.10 (comparison in Table 10) (Figure 2).

 

Figure 2. Logistic regressions of each correct answer versus correct answer scores on anger.

The odds ratio of associating verbal expressions with facial expressions of sadness was
3.46 (2.13~6.51) in elderly dementia patients, and was 6.02 (2.67~18.13) in the general elderly
group (Table 9). The even–odd of associating verbal expressions with facial expressions
of sadness was 2.29 in elderly dementia patients and 3.22 in the general elderly group
(Table 9). The average score of correct answers was 2.69 in elderly dementia patients, which
was higher than the even–odd 2.29. Furthermore, the average score of correct answers was
4.14 in the general elderly group, which was higher than the even–odd 3.22 (comparison in
Table 10) (Figure 3).

The odds ratio of associating verbal expressions with facial expressions of happiness
was 3.77 (2.19~7.68) in elderly dementia patients; otherwise, in general elderly, this was not
significant (Table 9). The even–odd of associating verbal expressions with facial expressions
of happiness was 1.34 in elderly dementia patients and was 0.496 in the general elderly
group (Table 9). The average score of correct answers was 2.69 in elderly dementia patients,
which was higher than the even–ºodd 1.34. Furthermore, the average score of correct
answers was 4.14 in the general elderly group, which was higher than the even–odd
0.496 (comparison in Table 10) (Figure 4).

The odds ratio of associating verbal expressions with facial expressions of disgust
was 3.02 (1.88~5.65) in the elderly with dementia and was 13.14 (4.59~58.44) in the general
elderly (Table 9). The even–odd of associating verbal expressions with facial expressions
of disgust was 3.84 in elderly dementia patients and 3.65 in the general elderly group
(Table 9). The average score of correct answers was 2.69 in elderly dementia patients, which
was lower than the even–odd 3.84. Otherwise, the average score of correct answers was
4.14 in the general elderly group, which was higher than the even–odd 3.65 (comparison in
Table 10) (Figure 5).
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Figure 3. Logistic regressions of each correct answer versus correct answer scores on sadness.

 

Figure 4. Logistic regressions of each correct answer versus correct answer scores on happiness.

Lastly, the odds ratio of associating verbal expressions with facial expressions of
surprise was 2.71 (1.79~4.58) in elderly dementia patients and was 4.35 (1.96~15.44) in
the general elderly group (Table 9). The even–odd of associating verbal expressions with
facial expressions of surprise was 2.63 in elderly dementia patients and 2.00 in the general
elderly group (Table 9). The average score of correct answers was 2.69 in elderly dementia
patients, which was higher than the even–odd 2.63. Furthermore, the average score of
correct answers was 4.14 in the general elderly group, which was higher than the even–odd
2.00 (comparison in Table 10) (Figure 6).
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Figure 5. Logistic regressions of each correct answer versus correct answer scores on disgust.

 

Figure 6. Logistic regressions of each correct answer versus correct answer scores on surprise.

4. Discussion

The study used six photos of facial expressions representing different emotions. We
determined that the most intense pictures from the six different sets of emotions could be
utilized as meaningful instruments.

In this study, subjects chose verbal expression on each of six face pictures. We iden-
tified the difference between dementia patients and control in the above condition [40].
Furthermore, the identification of the face pictures caused the difference between the two
groups in the average scores on the even–odds.

The rates of correct answers of the elderly dementia patients were ranked as follows,
from highest to lowest: happiness (72.2%), sadness (59.4%), surprise (51.3%), anger (45.8%),
disgust (31.9%), and fear (15.2%). We suggest that further studies are necessary to explain
the ranks of the rates of correct associations of verbal expressions with facial expressions.

There was no clearly observed trend with regard to the rate of correct associations of
verbal expressions with facial expressions among grades of dementia. However, there was
a clear difference in the correct associations of verbal expressions with facial expressions
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between dementia patients and the general elderly group. Further studies are necessary to
explain why there was a significant difference in the rate of correct answers between the
dementia patients and the general elderly group, but insignificant across grades.

In both the dementia patients and the general elderly group, the highest rate of correct
answers occurred for the emotion of happiness. This implies that elderly dementia patients
and the general elderly group recognize smiling faces and also understand the emotion of
happiness. Therefore, it is important for nurses and caregivers to communicate with and
support the patients by smiling.

In elderly dementia papers, the facial expressions that elicited the most wrong answers
were fear, anger, and disgust. Of these, the facial expressions of anger and disgust scored
higher than other facial expressions in terms of their even–odds. The even–odd of anger
was 2.95 points while that of disgust was 3.84 points, which were both higher than the
average score of 2.69 points. Further studies are necessary to determine if portraits of anger
and disgust may be used in simple screening tests for the recognition of facial expression.

5. Conclusions and Recommendations

This study shows that elderly persons with dementia have difficulties identifying two
negative emotions (anger, disgust) and have much easier identifying a positive emotion of
happiness represented by smiling face.

The use of two facial expressions (anger, disgust) as a simple screening test for the
recognition of facial expression in dementia patients might be considered in clinical uses
and are needed for further studies and more interest of emotion recognition in dementia
patients nationally and internationally.

Although the elderly with dementia experienced confusion in recognizing emotions in
portraits, their recognition of happiness (smiling face) was high. These imply that elderly
with dementia can understand the emotion of happiness and simultaneously recognize
smiling faces. Therefore, it may be important for nurses and caregivers to communicate
and support their elderly dementia patients by smiling at them.

As a result, our study showed that the ability of elderly dementia patients to recognize
and associate emotions in verbal expressions with facial expressions is different from
that of the general elderly population. Therefore, more careful attention is needed in
communicating with and supporting the emotions of the elderly with dementia, and it
is necessary to understand the relative and intrinsic difficulties in communicating the
emotions which elderly dementia patients experience [41].
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Abstract: The number of elderly Internet users has increased significantly in the past few years.
However, the impact of Internet use on mental health remains unclear. In this study, we performed a
difference-in-differences analysis using data from the 2016 and 2018 waves of the China Family Panel
Studies (CFPS) to evaluate the impact of Internet usage on mental health among elderly individuals.
A total of 5031 validated respondents were included to explore the relationship between Internet use
and reduced levels of depression as well as improved life satisfaction among elderly individuals. The
results showed that Internet use significantly reduced depression levels. Unexpectedly, Internet use
was not found to improve life satisfaction. Moreover, discontinuing Internet use was not significantly
associated with improvements in depression or life satisfaction. More research is needed to fully
elucidate the relationship between Internet use and depression levels, as well as life satisfaction
among elderly individuals.

Keywords: elderly; Internet; life satisfaction; depression level; difference-in-differences method

1. Introduction

In the information age, the rapid spread of Internet technologies has strongly impacted
all aspects of people’s lives, and new technologies such as online social networking, travel
reservations, and mobile payments have brought great convenience to the daily lives of
elderly individuals. According to “The 47th China Statistical Report on Internet Devel-
opment”, issued by the China Internet Network Information Center, the proportion of
“Elderly Internet users” reached approximately 260 million, as of December 2020, account-
ing for 18.4% of the total population. This percentage will continue to increase. Due to
the use of the Internet, seniors can complete many tasks without leaving the home. As
elderly individuals continually age, and their mobility becomes restricted, the Internet
could be a convenient way to meet the diverse needs of seniors, and could be especially
beneficial to seniors who prefer to remain in one place [1–3]. Considering the availability
of home-based community care services, elderly people could use the Internet to establish
connections with the outside world, integrate into society and increase their social partici-
pation. Furthermore, elderly individuals can also benefit from the diagnosis, treatment, and
monitoring of diseases through telemedicine [4]. However, elderly individuals may also
encounter numerous embarrassing and difficult situations because of the digital divide [5].
They develop negative emotions such as feeling disconnected from society and feeling
useless as they grow older [6]. Occasionally, seniors may experience undesirable events
such as Internet rumours and Internet scams, which diminish the experience of older
Internet users [7]. Due to the rapid development of Internet technology, the subjective
feelings and emotional reflections of older people need to be focused on.

Previous studies have shown that several factors affect the use of the Internet by
elderly individuals. The first factor is the characteristics of elderly individuals themselves.
Elderly men are more inclined to use the Internet than elderly women [8]. With declining
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vision and hearing, it is more difficult for elderly individuals to use the Internet [9], thus
hindering their enthusiasm for the Internet and online participation in their daily lives [10].
Additionally, the more educated the elderly are, the more increasingly likely they are to
use the Internet [11]. Seniors who have no physical pain prefer using the Internet than
those with chronic illnesses or disabilities [5]. The second important factor is income level:
higher-income older individuals are freer to use the Internet [12]. The third factor is the
living area. In terms of place of residence, elderly individuals living in main urban areas
appear to be more prone to using the Internet [13]. The last factor is social support: elderly
people who have more friends prefer to use the Internet. The state’s financial support and
the development of communication technology infrastructure also affect the use of the
Internet by the elderly [14].

Research has shown that diverse factors affect the mental health of elderly individuals.
It is commonly believed that age, sex, and physical health status may affect people’s mental
health [15–17]. Additionally, the majority of seniors choose to live at home rather than in a
nursing home; therefore, the community environment plays an increasingly important role
in improving the mental health of elderly individuals [18,19].

Previous studies have identified a wide array of indicators between Internet usage
and the mental health of elderly individuals. Several researchers believe that the Internet
has a beneficial effect on social relationships, through providing convenient and effective
means for communication among elderly individuals [20]. For example, Internet use could
improve life satisfaction [21–24], enhance well-being [25–27], and reduce loneliness [28], as
well as the depressive symptoms of elderly individuals [29–33]. In contrast, other studies
found that Internet use may play negative roles in elderly people’s lives. These studies insist
that increased time spent online erodes elderly people’s social interactions. Internet use
leads to a reduction in social participation, a narrowing of social circles, and a weakening
of the sense of community belonging and networks of friends [34,35]. For example, the
digital divide brings distress and tension to elderly individuals [36,37]. Additionally,
another view is that the impact of Internet use on mental health among elderly individuals
cannot be generalized, because the research is inconsistent in terms of life satisfaction,
depression, and loneliness. Shapira et al. [21] studied elderly people who received training
in Internet use in day centres or nursing homes, and found significant improvements in the
sense of mastery, depressive symptoms, and loneliness among the interventionists, but no
significant results in terms of quality of life. Choi et al. [38] searched through the literature
published in peer-reviewed journals and found no effects of Internet use noted in reducing
depression in elderly individuals. Forsman et al. [39] conducted a systematic review of
articles published in international databases, and found that 42 of 101 measures related
to psychological perceptions were not significant, including quality of life, depression,
functional independence, and loneliness. These results are interpreted with caution and
explored with specific concern to the different age stages of Internet use and Internet
content among elderly individuals.

In this paper, we investigate why there are inconsistent findings on the effects of
Internet use on the mental health of elderly individuals, and what the influencing factors
are. According to current studies, most results are based on data from a certain year, but
ignore the causal and time effects. This study attempts to advance the literature by exploring
the causal effect of Internet usage on the mental health of elderly individuals. Our research
focuses on two main questions. We ask, does Internet use improve mental health among
elderly individuals compared with those who do not use the Internet? Moreover, does
withdrawing from Internet use diminish the mental health of elderly people compared with
elderly people who use the Internet consistently? We used the difference-in-differences
method to verify the impacts of Internet use or disuse on the mental health of elderly
people over time. The paper is divided as follows: Section 2 presents the data, the main
variables, and models of the influencing factors of Internet usage; Section 3 presents the
verified stability of the research results; Sections 4 and 5 provide a brief discussion and
concluding remarks.
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2. Materials and Methods

2.1. Samples and Data Sources

The data were derived from the China Family Panel Studies (CFPS) (Data access link:
http://www.isss.pku.edu.cn/cfps/ (accessed on 4 May 2018)), a social survey sponsored
by the Institute of Social Science Survey (ISSS) of Peking University. The baseline survey
was officially launched in 2010, and all family members and their future blood/adopted
children, as genetic members of the CFPS, are also permanently tracked. The survey aims to
track and collect data at three levels—individuals, families, and communities—to reflect the
changes in China’s economy, society, population, development of education, and individual
health. The CFPS sample covers 25 provinces, municipalities, and autonomous regions,
with a target sample size of 16,000 households, and includes all household members in the
sample. This survey has been ethically reviewed, and provides real and reliable data for
academic research and national and social policy decisions. In 2016, it began to include a
survey of Internet usage.

In this study, we chose whether elderly individuals used the Internet as the indepen-
dent variable based on the theory of Use and Disuse. Lamarck first proposed this theory
to explain the evolutionary principles of human organs. It involved two principles: the
first principle considered that the behaviour and habits of organisms cause changes in the
organism and its parts, and the second principle considered that evolution is influenced by
life, territory, and environment [40]. According to the theory of Use and Disuse, elderly
individuals maintain the best control of their lives by actively interacting with their environ-
ment. The concept of “evolution in usage” implies that elderly people actively participate
and integrate into society, use the Internet to enrich their daily communication, strengthen
connections with children and friends and live a better life in their later years.

The dependent variables were selected concerning the meaning of mental health. The
World Federation of Mental Health defines mental health into four categories: first, regulat-
ing the body, intelligence, and mood; second, adapting to the environment and maintaining
humility in interpersonal relationships; third, having a sense of happiness; and fourth,
giving full attention to one’s ability to work, and living an efficient life. As reported by the
guidelines for assessing the mental health of elderly individuals in China, mental health is
usually measured by the following dimensions: cognitive efficacy, emotional experience,
self-awareness, interpersonal interaction, and adaptability. A positive mental health state
is reflected as life satisfaction, whereas a negative mental health state is manifested as
loneliness and depression. Combining the items from the CFPS database, we measured the
mental health of elderly individuals in terms of two dimensions: depressive status and life
satisfaction. We applied the difference-in-differences model and data from the 2016 and
2018 waves of the China Family Panel Studies (CFPS), compared the changes of the two
groups of elderly people (elderly individuals who began to use the Internet and elderly
individuals who discontinued internet use) at two time points, and analysed the pure effect
of Internet use on the mental health of elderly individuals. The following hypotheses were
proposed for this study:

Hypothesis 1 (H1). Elderly individuals who did not use the Internet in 2016 but used it in 2018
were less depressed than those who did not use it in both 2016 and 2018.

Hypothesis 2 (H2). Elderly individuals who did not use the Internet in 2016 but used it in 2018
had higher life satisfaction than those who did not use it in both 2016 and 2018.

Hypothesis 3 (H3). Elderly individuals who used the Internet in 2016 but no longer used it in
2018 had higher levels of depression than elderly individuals who used it in both 2016 and 2018.

Hypothesis 4 (H4). Elderly individuals who used the Internet in 2016 but no longer used the
Internet in 2018 had lower life satisfaction than elderly individuals who used the Internet in both
2016 and 2018.
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The research subjects of this article were elderly individuals 60 years and older [41].
To track changes in the mental health of elderly individuals, dropouts and new entrants
were excluded. The overall comparison of the basic conditions of elderly individuals in the
sample in 2016 and 2018 is shown in Table 1.

Table 1. Characters of study subjects.

2016 2018

Mean or % SD Mean or % SD

Age 69.36 7.54 68.23 6.36
Female 51.90 49.74

Education
Low 76.03 70.56

Middle 21.79 27.09
High 2.18 2.35

Health status
Very healthy 15.24 17.08

Relatively healthy 29.8 35.82
Generally healthy 23.29 17.10

Unhealthy 31.67 30.00
Life satisfaction 3.85 1.06 4.24 0.93
Depression level −0.26 4.67 −0.15 4.54
Use of Internet 0.06 0.12

N 5031 5031

Statistics from the 2016 and 2018 samples show that elderly individuals were between
the ages of 68 and 70, with a male to female ratio close to 1:1. In terms of health status, the
smallest percentage of seniors rated themselves as very healthy, while the percentage of
seniors who rated themselves as unhealthy was over 30%. Compared to 2016, the mean
value of respondents’ life satisfaction in 2018 increased by 0.39, the mean depression level
score increased by 0.1, and the percentage of elderly individuals who used the Internet
increased by 6%.

2.2. Model Construction

In this paper, the endogeneity problem caused by the problem of self-selection bias
and omitted variables is addressed by using the difference-in-differences (DiD) method.
The method was first proposed by Heckman [42] for assessing public policy effects. As
a quasi-experimental analysis method, the approach is often used to track the resulting
changes caused by the change in the policy effect over time. It is based on the counterfactual
framework to explore the changes of the dependent variables in the two states of policy
that occur, or not. The difference between the core observed variables before and after
implementation is calculated by dividing different economic individuals who are subjected
to the policy shock, and those who are not, into a treatment group and a control group.
The pure effect of the policy is obtained by eliminating the fixed effect and the influence
of common time trends among different economic individuals. Compared with other
experimental designs, the DiD method can solve the problem of missing variables that
do not change with time and avoid the effects of external factors and selection deviation.
Given these advantages, the method is commonly used for the quantitative evaluation of
the effects of the implementation of a particular public policy or project, and is widely used
in the field of econometrics, as well as in the field of sociology.

In this study, elderly individuals were divided into groups A and B. In group A, the
experimental group was those who used the Internet in 2018 but did not use the Internet in
2016: they were named the Internet usage access group. The control group was those who
did not use the Internet in either year: they were named the Internet unused group. The
experimental group in group B is elderly individuals who used the Internet in 2016, but
quit using it in 2018, they were named the Internet usage exit group. The control group was
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seniors who were using the Internet in both 2016 and 2018: they were named the Internet
usage persistence group. On the one hand, the effect of Internet use on the mental health of
elderly individuals was analysed by comparing the change in individuals between 2018
(using the Internet) and 2016 (not using the Internet). On the other hand, the effect of
stopping Internet use on the mental health status of elderly individuals was analysed by
comparing the change in individuals between 2018 (stopped using the Internet) and 2016
(used the Internet). Other factors that may have an impact on individuals’ mental health
status, including age, sex, education, and health status, were also controlled to further
mitigate the bias of the results caused by omitted variables. In addition, the DiD estimation
was needed to ensure that elderly individuals surveyed at both time points were in the
same cohort, so the IDs in the questionnaire were used to exclude elderly individuals who
were new to the CFPS survey, and those who dropped out in 2018. The DiD model was set
as follows:

Yit = β0 + β1Treatment + β2Time + β3Treatment · Time + εit

where β0 indicates the control group, which is a constant term; β1 indicates the gap of the
elderly people’s mental health itself; Treatment indicates whether or not to use the Internet,
and takes the value of 1 for using the Internet and 0 for not using the Internet; β2 indicates
the time effect; Time indicates the time of elderly individuals using the Internet, and takes
the value of 0 before using the Internet and 1 after using the Internet; β3 represents the pure
effect of change in the mental health of elderly individuals after removing the time effect
and the disparity in elderly individuals themselves; and εit indicates the error term.

In the study, demographic variables such as sex and age, Internet use, depression
level, and life satisfaction of elderly individuals were first described to obtain a basic
picture of the data. Second, the DiD method was used to determine the causal relationship
between the use of the Internet and changes in the mental health of elderly individuals
from 2016 to 2018. Furthermore, the pure effect of Internet use on the mental health of
elderly individuals was evaluated based on the difference in the change.

2.3. Variables and Operationalization
2.3.1. Use of the Internet

Both the 2016 questionnaire and the 2018 questionnaire in CFPS asked the following
questions: “Do you use mobile devices, such as cell phones, tablets, to surf the Internet?”
and “Do you use a computer to surf the Internet?” Respondents answered “yes” or “no”,
and those who used a computer, the cell phone, or a tablet to surf the Internet were defined
as using the Internet and assigned a value of 1; those who did not use the Internet were
assigned a value of 0.

2.3.2. Mental Health Status

The dependent variable in this study was the mental health of elderly individuals, and
two scores, life satisfaction of elderly individuals and depression level of elderly individuals,
were used as measures for the pure effect of Internet use on the mental health of elderly
individuals. The subjective attitude module of the CFPS covered the measurement of life
satisfaction. The measure of life satisfaction was divided into five levels, representing
the degree of satisfaction with one’s life, and was rated on a scale of 1 to 5. Depression
level was measured using the CES-D scale short version of the CFPS questionnaire, which
included 8 questions (6 measures of negative mood and 2 measures of positive mood) with
4 response options, namely, 0 = none, 1 = occasionally, 2 = often, and 3 = most of the time.
Respondents’ depression scores were calculated by summing together the scores from
each question; the items “I feel happy” and “I live happily” were taken as the measure of
positive emotion, and the negative values were taken and added together when calculating
the scores. Higher scores indicated higher levels of depression.
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2.3.3. Control Variables

Since the age, sex, education, and health status of elderly individuals are endogenous
to a considerable degree, affecting both their mental health and their Internet use, they were
used as control variables. The variables were defined as follows: the sex of the respondent
was taken as 1 for males and 0 for females. Age referred to the difference between the
year the respondent was born and the year when the respondent was interviewed. Edu-
cation referred to the highest education level of the respondent at the time of graduation,
including the lower level of education such as illiterate/semiliterate, elementary/junior
high school, moderate level of education such as high school/junior high school/technical
school/vocational high school, and higher education level such as college, bachelor’s de-
gree, master’s degree, doctorate: in order, the values were taken as 1–8 points. Health status
referred to the respondents’ perception of their health, which was divided into 5 levels,
with the lowest value being 1, meaning “very healthy”, and the highest value being 5,
meaning “unhealthy”.

3. Results

3.1. Descriptive Analysis

Excluding dropouts and new entrants from the follow-up survey, a total of 5031 in-
dividuals were included in the sample for this study. First, descriptive analyses were
performed on the percentage of Internet use, life satisfaction, and depression level of the
sample in 2016 and 2018. Subsequently, differences in control and outcome variables were
compared based on reported sample sizes for the Internet usage access group, the Internet
unused group, the Internet usage exit group, and the Internet usage persistence group.

3.1.1. Sample Status

Table 2 reports the basic information on Internet use among elderly individuals in
the sample in 2016 and 2018. In terms of age, the largest proportion of seniors aged 60–69
used the Internet, while none of the seniors aged 90 or older used the Internet. In terms of
sex, the percentage of Internet use among elderly individuals was higher among men than
women. In terms of education, the largest proportion of elderly people with a medium
level of education used the Internet. In terms of health status, relatively healthy seniors
tended to use the Internet more. The characteristics of seniors using the Internet in 2018
were similar to those in 2016, but the number of Internet users increased.

In terms of life satisfaction, elderly people aged 90 and above had the highest average
scores of life satisfaction in 2016. In 2018, elderly individuals aged 80–89 had the highest
life satisfaction. Older men had lower levels of satisfaction than women. Again, in terms
of the self-rated health of elderly individuals, when elderly individuals were in extremely
good health, they had the highest life satisfaction scores; when elderly individuals were in
extremely bad health, they had the lowest life satisfaction scores in comparison.

In terms of depression level, the younger the age group in 2016, the higher the depres-
sion levels of the sample group. The lowest depression level was of the sample group aged
90 years and above. In 2018, elderly individuals aged 80–89 had the highest depression
levels, and the sample group with the lowest depression levels was the same as that in
2016. Older men had lower levels of depression than women. When analysed in terms of
education level, older Chinese individuals with high education levels had lower depression
scores than those with low education levels. From the perspective of the health level
analysis, the mean value of depression levels was the highest for unhealthy elderly people,
and the mean value of very healthy elderly people was the lowest for depression.
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3.1.2. Comparison of Chi-Square Values of Different Subgroups

The study showed that 297 elderly people were in the Internet usage access group,
and 4396 elderly people were in the Internet unused group. Additionally, 59 belonged to
the Internet usage exit group, and 279 elderly people were in the Internet usage persistence
group. Combining control variables and outcome variables, the samples of the four different
groups were compared for significance with differences. The results are shown in Table 3.

Table 3. Comparison of the cardinal values of the four sample groups.

Test Statistic a, b

Depression Level Life Satisfaction

χ2 150.609 26.975
df 3 3

Asymptotic Significance 0.00 0.00
Note: a: Kruskal–Wallis test; b: Grouping Variable.

Table 3 compares the chi-square values of the four groups of samples. The chi-squared
value of depression level was 150.609, the chi-squared value of life satisfaction was 26.975,
the degree of freedom was 3, and the asymptotic significance was 0.00 < 0.01. Therefore,
the distribution of the depression level and life satisfaction of elderly individuals in the
sample was different in the four different subgroups.

3.2. DiD Estimation
3.2.1. Model Estimation

To explore the impact of Internet use on the mental health of elderly individuals, we
constructed four DiD models. After controlling for the age, sex, education, and health status
of the sample, the DiD estimates were conducted for elderly individuals in the sample. The
results are shown in Table 4.

Table 4. Results of the DiD estimation (Group A).

Group A Depression Level Life Satisfaction

Internet Usage Access Group (ref. Internet
Unused Group) −0.4374 * −0.0359

(−1.69) (−0.61)
Age −0.7143 1.1410 ***

(−1.34) (9.40)
Gender −0.7039 *** −0.0866 ***

(−7.65) (−4.14)
Health status 1.2463 *** −0.1433

(34.37) (−17.38)
Education −0.5624 −0.0319

(−12.27) (−3.06)
R-squared 0.1467 0.0760

N 4693 4693
Note: *** p < 0.01, * p < 0.1.

We can see that Internet use in Panel A had a significant effect on the level of depression
among elderly individuals when compared with the Internet unused group. The coefficient
of the interaction term of the DiD model was −0.4374, with a significance value of 10%,
which indicates that Internet use had a negative leading effect on the depression level of
the sample population. Elderly individuals who used the Internet reduced their depression
level by 0.4374 points, compared with those who did not use the Internet. Compared with
the Internet unused group in Group A, the effect of Internet use on the life satisfaction of
elderly individuals had a coefficient of −0.0359 for the interaction term of the DiD model,
but it is not significant. This indicates that Internet use does not affect the life satisfaction
of elderly individuals.
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Table 5 shows the effect of continued Internet use on life satisfaction and the depression
levels of elderly individuals, compared with discontinued Internet use.

Table 5. Results of the DiD estimation (group B).

Group B Depression Level Life Satisfaction

Internet usage exit group (ref. Internet usage
persistence group) 0.2717 −0.0210

(0.98) (−0.16)
Age 1.1390 1.0835 **

(0.62) (2.016)
Gender −0.2407 −0.0987

(−0.90) (−1.36)
Health status 1.0687 *** −0.2137 ***

(7.94) (−5.85)
Education −0.3786 *** 0.0183

(−3.53) (0.63)
R-squared 0.1071 0.0859

N 338 338
Note: *** p < 0.01, ** p < 0.05.

As seen in Table 5, the coefficient of the interaction term of the DiD model for the effect
of Internet usage exit group on the level of depression in elderly individuals, compared with
the Internet usage persistence group, was 0.2717, which was not significant. The coefficient
of the interaction term of the DiD model for life satisfaction was −0.0210, which was also
not significant, indicating that discontinuing Internet use did not affect the depression level
or life satisfaction of the elderly individuals.

We then examined whether the results on life satisfaction were confounded by the
control variables. The four control variables were brought into the model for validation,
and were significant when controlling sex and health, but no longer significant when age
and education were added. This suggests that the correlation between Internet use and life
satisfaction was driven to some extent by sex and health. We analysed the model by adding
seven questions (the corresponding items in the questionnaire are QQ1011-QQ1017) that
measured the activities of daily living of the elderly individuals from the CFPS database,
and found that the results were still not significant.

3.2.2. Placebo Effect Test

In the DiD analysis, it is important to consider the impact of other random factors on
mental health after Internet use by the elderly. The placebo effect test plays an important
role in the model estimation, which could improve the robustness of the estimation results.
The core idea is to fictionalize the processing team or estimate the time for fictitious policies.
If the interaction term of DiD still changes significantly under the two treatments, this
indicates that the conclusion drawn may have been affected by other factors, and some
unconsidered bias. Thus, if a fictitious treatment group that had not been continuing to
use the Internet, or a fictitious time when older adults began using the Internet still had a
significant effect on their mental health, this would suggest that random factors were at
work. If the results are not statistically significant, then the study results are robust.

Since only the Internet use of elderly individuals in the access group had a significant
effect on the level of depression in the DiD estimates in this paper, only a placebo effect
on the elderly people’s Internet usage group was tested. We tested this by fictionalizing
the amount of time elderly individuals spent using the Internet. In this study, the time
cut-off point for whether elderly individuals used the Internet was 2018, and we advanced
the time by one year to 2017. If there was still a significant effect of Internet use on elderly
people’s levels of depression, then this would indicate that the reduction in elderly people’s
depression levels was not solely due to Internet use, and therefore the results could not
demonstrate the pure effect of the Internet on elderly individuals. Conversely, it indicated
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that elderly people’s level of depression was not influenced by other factors, and that the
reduction was due to Internet use.

Table 6 reports the results of the placebo effect test. As shown in Panel A, the interaction
term of the DiD model was not significant in regression with the level of depression of
elderly individuals, and the placebo effect test passed, indicating that the decrease in
depression levels in elderly individuals was due to the use of the Internet.

Table 6. Results of Placebo effect test.

Group A Depression Level

Internet Usage Access Group (ref. Internet Unused Group) DID_be −0.1865
(−0.73)

Age −0.2146
(−0.41)

Gender −0.7107 ***
(−7.71)

Health status 1.2450 ***
(34.29)

Education −0.5628
(−12.27)

R-squared 0.144
N 4693

Note: *** p < 0.01.

4. Discussion

The main objective of this study was to use the DiD method to explore the effects of
Internet use on the mental health of elderly Chinese people over time. Using CFPS data
from 2016 and 2018, our study showed that elderly individuals who are younger, male, more
educated, and in better health, are more likely to use the Internet. Using the DiD model,
our study found that Internet use had a significant alleviating effect on the depression
levels of elderly individuals, which is consistent with previous research [29–33,43], and
confirms the theoretical view of “Use and Disuse”. Unexpectedly, there was no significant
relationship between Internet use and life satisfaction. This corresponds to previous studies
in which the impact of Internet use on the mental health of elderly individuals cannot be
generalized [21,38,39]. Moreover, a recent study from the Netherlands also found that ICT
use in older age groups 65 years and older appears to be less likely to have an impact on
their psychological adjustment (loneliness, life satisfaction, depression) [44]. Collectively,
these results suggest that the impact of Internet use on the mental health of elderly people
needs to be explored in the context of different mental health dimensions.

Additionally, the impact of Internet use on the mental health of elderly individuals
is subject to a complex series of factors. The first is urban–rural difference. For example,
the Internet affected the mental health and physical health of urban elderly people, and
only affected physical health for rural elderly people [45]. The second is income difference:
Internet use is effective in reducing mental health problems among low-income older
people, while the effect is not significant for older people with higher income levels [46].
The third is the influence of Internet access preferences. Typically, elderly people spend
more time online for recreational and leisure activities [47]. If they only use the Internet to
search for information, the psychological situation of older people does not significantly
change [19]. The fourth factor is the influence of the properties of the Internet itself:
poor web usability and barriers to Internet use among older adults can lead to a lack of
knowledge and confidence, fear of science and technology, and a distrust of social media
or websites, reducing the overall experience [48]. If the functional aspects of the website
design are very elaborate, elderly people will access healthier information and self-manage
psychological states such as “low mood”, “stress” and “anxiety” [49]. The fifth is external
stimulus. External motivators, such as social connections, could increase motivation and
self-efficacy to use the internet among elderly people [50]. It is evident from the above

364



Int. J. Environ. Res. Public Health 2022, 19, 101

study that the relationship aspect of the impact of Internet use and the mental health of
elderly individuals needs to be continuously and deeply explored. Nearly all elderly people
have the mentality of not giving in to old age, and aim to prove their worth throughout
their later years. According to the theory of Use and Disuse proposed by Lamarck, the
use of the Internet can enhance the social participation of elderly individuals and help
them rediscover their value while enabling them to communicate with the outside world
and access resources and daily needs. Therefore, researchers may need to consider the
impact that these factors might have on the mental health of elderly individuals in terms of
their Internet use. In addition, it is also important to further explore the direction of the
relationship among the effects of these influential factors.

This study enriches the literature on the effects of Internet use on the subjective well-
being of elderly individuals. Additionally, the study enables academia to notice different
findings on the impact of Internet use on the mental health of elderly individuals. Currently,
the trend of an ageing society in China is becoming increasingly serious, and despite the
tradition of preferring community-based home care for elderly individuals, there is an
increasing trend of residential separation between children and parents. Based on the
concept of age friendliness and the initial intention of caring for elderly individuals, this
research on the impact of Internet use on the psychological health of elderly individuals
is in line with the expectations of society. Almost every elderly person has a mindset of
defying old age, hoping to connect with the outside world through media means and
spending their old age in a fulfilling and pleasant way. Therefore, this research also has
important practical significance.

Admittedly, there are some limitations to the study. First, the mental health of elderly
individuals is influenced by multiple factors. Although we used four control variables
(age, sex, education, and health), it is difficult to exclude possible confounding by other
factors because of the high number of missing values and the fact that many macrolevel
socioeconomic indicators are not addressed. Furthermore, elderly individuals in the sample
span a large age range, and the lower and higher age groups have different levels of Internet
acceptance and awareness, but we did not discuss them specifically in our analysis. Second,
Internet use is a long-term behaviour. The CFPS only began to investigate Internet use in
2016, so the impact of Internet use on the mental health of elderly individuals was not as
pronounced as expected. Third, we explored the impact of the Internet on the mental health
of elderly individuals only in terms of whether they use the Internet, but not in terms of
specific functions. These limitations may have confounded the study results to some extent.
Attention needs to be paid to these issues in future research, by selecting a database with a
large sample size and a long duration to further validate the relationship between Internet
use and mental health in elderly individuals.

5. Conclusions

Internet use significantly reduces depression levels in elderly individuals. However,
Internet use appears not to be associated with improved life satisfaction. Moreover, discon-
tinuing Internet use had no significant effect on either depression levels or life satisfaction
in elderly individuals. This study adds new empirical evidence to the research on the
relationship between Internet use and the mental health of elderly individuals. Studies
focusing on the effects of withdrawal from Internet use versus continued Internet use
behaviour on the mental health of elderly individuals remain limited. Therefore, further
research is needed to explore the relationship between persistent internet usage and the
mental health of elderly individuals. Additionally, the results of studies on the effects of
Internet use on the mental health of elderly individuals are still debated extensively. Our
study encourages scholars to pay attention to inconsistent findings and analyses that lead
to different results.
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Abstract: With the number of smartphone users growing around the world, children are using
smartphones from an increasingly early age. Consequently, a significant number of children are
being exposed to the risk of smartphone addiction, which is emerging as a serious social problem.
Smartphone addiction can negatively impact children’s physical, cognitive, and social development.
Previous studies have demonstrated that parental smartphone addiction influences that of their
children. Therefore, this study explores the relationship between parental smartphone addiction
and children’s smartphone addiction and the mediating effects of children’s depression and social
withdrawal. Data are drawn from National Youth Policy Institute’s 2018 Korean Children and
Youth Panel Survey. Respondents comprise 2011 fourth-grade elementary school students and their
parents. Data were analyzed using SPSS version 21.0 and AMOS 21.0 software. Results show that
the relationship between parental smartphone addiction and that of their children has a significantly
positive mediating effect on children’s social withdrawal, but no such effect on children’s depression
and there were no serial effects of children’s depression and social withdrawal. Consequently,
educational programs that control parents’ smartphone usage, improve the parent–child relationship,
and engender social sensitivity should be developed to reduce and prevent smartphone addiction
among children.

Keywords: smartphone addiction; parent–child relationship; parenting style; depression; social
withdrawal

1. Introduction

The global number of smartphone users is increasing, with smartphone usage steadily
growing among children. Compared to other screening devices, including televisions,
smartphones are frequently used for educational purposes among young children [1],
such as reading books and watching educational programs. Consequently, the majority
of children are being exposed to smartphones at an early age. Indeed, 38.7% of Argentine
children between the ages of two and four can use mobile screens without help from
their parents [2], while some 46% of American children are believed to have begun using
smartphones below the age of two [3]. Research indicates that Korean children typically
start using smartphones at 4.6 years old [4]. According to the Korean Statistical Information
Service [5], 96.7% of South Korean children aged 10–19 use smartphones, with 27.3%
classified as high-risk for smartphone addiction [6].

Kang and Park (2012) defined smartphone addiction as a disorder in which everyday
life is affected due to nervous anxiety caused by excessive immersion in smartphones [7].
Lin et al. (2014) identified four main factors: compulsive behavior, tolerance, withdrawal,
and functional impairment [8]. Previous studies proved that smartphone addiction in chil-
dren is connected to their mental health, including depression [9], emotion and quality of
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life [10], self-esteem, parents’ smartphone addiction [11–14], and parental attitude [15]. Tak-
ing these into account, we can infer that it can negatively impact their life; thus, necessitating
various interventions [16]. Several studies have shown that parents are strong influencing
factors on children’s smartphone addiction [8–11]. Among these factors, parental smart-
phone addiction has the most profound impact on children. According to family systems
theory, each family member can be a subsystem within the family and members influence
each other [17]. Considering this, the influence of parental smartphone addiction on their
children needs to be explored further.

Research has confirmed the mediating effect of children’s depression on the relation-
ship between parental and children’s smartphone addiction. More specifically, scholars
have observed a serial mediating effect: parental smartphone addiction influences par-
enting style [18] or parental rejection [19], which affects children’s depression and causes
children’s smartphone addiction. Parents with a smartphone addiction spend their time
mostly chatting or using social networking services. Thus, they cannot attentively care
for their children [20]. Moreover, it was found that they showed negative parenting styles
including rejection and neglect as compared to parents who did not have a smartphone
addiction [21]. As negative parenting style is known to weaken the relationship between
parents and children and challenges stable bonding between the parties, it leads to the
development of depression in children [22]. Consequently, failing to establish a stable rela-
tionship with their parents, children immerse themselves in a virtual relationship through
smartphones [23,24]. Based on existing literature, we can expect the mediating effect of de-
pression among parental smartphone addiction and their children’s smartphone addiction.

Social sensitivity is defined as “attention, prominence, and emotions involved in
processing information about social assessment and social status” [25]. A previous study
suggests that it is an important phenomenon in peer interaction among children [26], as it
represents the ability to admit mistakes, accept others as they are, make others feel good,
and be a flexible thinker. Although research has yet to confirm whether parental smartphone
addiction affects children’s social withdrawal, parental “technoference” has been shown
to influence Chinese adolescents’ smartphone addiction, with social sensitivity having a
mediating effect on the relationship between the variables [27]. The term “technoference”
was coined in reference to the daily disruption of interpersonal interaction or time spent
together caused by digital and mobile technology [28]. Similarly, people with smartphone
addiction have characteristics such as they do not communicate with others or interact
with their family and friends due to overuse of smartphones [7]. Technoference and
smartphone addiction point to the problem of interruption in interpersonal interaction due
to overuse of smartphones, although interference includes a broader spectrum of electronic
devices including wearables, tablets, and other mobile devices. Accordingly, the term infers
smartphone addiction. Several other studies have demonstrated that social withdrawal
and smartphone addiction are closely linked [29,30].

Despite the rapid increase in children’s smartphone addiction, few studies have
explored how parental smartphone addiction affects that of their children. Moreover,
although there are individual studies that indicate that parental smartphone addiction
affects depression among children and causes social withdrawal, which further leads
to smartphone addiction in children, there are a few studies that systematically verify
this relationship. In addressing these gaps, this study analyzes the effect of parental
smartphone addiction on children’s smartphone addiction among fourth-grade elementary
schoolchildren, and discerns the mediating effect of children’s social withdrawal and
depression in this regard.

2. Research Questions

This study examines the mediating effects of children’s depression and social with-
drawal in the relationship between parental and children’s smartphone addictions (Figure 1).
More specifically, this study evaluates first the direct effect of parental smartphone addic-
tion on children’s smartphone addiction. Second, it confirmed the mediating effects of
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children’s depression and their social withdrawal. Finally, we tested the serial mediating ef-
fects of parental smartphone addiction, children’s depression, children’s social withdrawal,
and children’s smartphone addiction. In doing so, this study seeks to answer the following
three research questions:

1. Is the structural model suitable for parental smartphone addiction, children’s depres-
sion, social withdrawal, and smartphone addiction?

2. What kind of direct effects are at play in the relationship between parental smartphone
addiction, children’s social withdrawal, depression, and smartphone addiction?

3. Do children’s depression and social withdrawal mediate the relationship between
parental smartphone addiction and children’s smartphone addiction?

Figure 1. Hypothesized research model.

3. Methodology

3.1. Study Participants

This study used data collected through the first wave of the Korean Children and
Youth Panel Survey 2018 (hereinafter, KCYPS 2018) [31], a longitudinal study conducted
by the National Youth Policy Institute. For sampling, a multi-stage stratified cluster
sampling was used to construct the original sample using four steps. In the first step,
17 cities and provinces in South Korea, 6040 schools nationwide, and 471,566 students were
identified as the population. In the second step, stratified sampling was used, which can
provide population representativeness with a small sample size. In the third step, sample
allocation was proportionally distributed based on the number of students to 17 cities and
provinces, assuming an average of about 70% effective responses. In the fourth and final
step, the surveyed schools were selected using probability proportional to size sampling
(PPS sampling).

To achieve the aims of this study, we selected only fourth-grade elementary school
students for two reasons. First, although missing values occur over time due to the
characteristics of the panel data, there are almost no missing values in the first year, thereby
ensuring that it is representative of the characteristics of the population. Second, as the
fourth grade of elementary school is the middle grade between the lower and upper grades,
they represent the characteristics of elementary school students well.

More specifically, this study selected 2607 fourth-grade elementary school students
(1313 males and 1294 females) from the panel survey. As this study examines the influences
of the variables related to children and their parents’ smartphone addiction, the sample was
narrowed to a total of 2011 students (968 males and 1054 females) who owned smartphones
and whose parents or primary caregivers owned smartphones. Accordingly, this study
comprises a total of 4022 participants, namely, 2011 students and 2011 parents.
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3.2. Measurements
3.2.1. Parental Smartphone Addiction

This study used the smartphone addiction proneness scale for adults developed by [32]
Kim et al. This scale comprises 15 items: five items related to disturbance in daily life (e.g.,
“excessive use of smartphones reduces work ability”), two items related to seeking virtual
worlds (e.g., “When I can’t use my smartphone, I feel like I’ve lost the whole world”), four
items related to smartphone withdrawal symptoms (e.g., “Without a smartphone, I feel
restless and anxious”), and four items related to tolerance regarding overusing smartphones
(e.g., “It is a habit to spend a lot of time on a smartphone”). Items are measured on a four-
point Likert scale, ranging from 1 (“not at all”) to 4 (“strongly agree”). The higher the score,
the higher the addiction to smartphones. The reliability of the original scale as measured
by Cronbach’s alpha was 0.814, while the scale of this study has a reliability of 0.801.

3.2.2. Children’s Smartphone Addiction

This study uses the smartphone addiction proneness scale developed by Kim et al. [21]
to evaluate children’s smartphone addiction. As in the parental smartphone addiction scale
above, this scale comprises five subdomains: five items related to disturbance in daily life,
two items related to seeking virtual worlds, four items related to smartphone withdrawal
symptoms, and four items regarding tolerance about smartphone usage. However, the
scales differ in respect to the items pertaining to disturbance in daily life, with the children’s
scale containing items such as “School grades drop due to excessive use of smartphones.”
The higher the score, the higher the addiction to smartphones. The reliability of Yoon’s
study (2021) as measured by Cronbach’s alpha was 0.875 [18], and this scale has a reliability
of 0.824.

3.2.3. Children’s Depression

To examine children’s depression related to smartphone addiction, this study surveyed
a total of 10 items by modifying and supplementing the existing items related to the
KCYPS [31]. Items (e.g., “I have no energy”) were measured on a four-point Likert scale
ranging from 1 (“not at all”) to 4 (“strongly agree”). Higher scores are indicative of
depression. The reliability of original scale as measured by Cronbach’s alpha was 0.923,
whereas the scale of this study scale has a reliability of 0.893.

3.2.4. Children’s Social Withdrawal

This study used a modified and supplemented version of Kim and Kim’s [33] scale to
evaluate children’s social withdrawal. The scale comprises a total of five items, including
“It is awkward to have a lot of people around me.” Items are measured according to a
four-point Likert scale, ranging from 1 (not at all) to 4 (strongly agree). A higher score
means a higher degree of social withdrawal. The reliability of original scale as measured
by Cronbach’s alpha was 0.940, while scale of this study scale has a reliability of 0.857.

3.3. Data Analysis

Data were analyzed using SPSS Version 21.0 (IBM Corp., New York, NY, USA) and
AMOS 21.0 software (IBM Corp., New York, NY, USA). Following basic statistical anal-
ysis and confirming the normal distribution of the data, Confirmatory Factor Analysis
(CFA) was performed to verify the fit of the measurement model. In accordance with
this study’s theoretical framework, a model was established based on the relationship
between potential variables, and the fit was verified through chi-square (χ2), Comparative
Fit Index (CFI), Tucker Lewis Index (TLI), and Root Mean Square Error of Approximation
(RMSEA) analyses. As χ2 is sensitive to the number of samples, CFI and TLI were analyzed
based on a value of 0.90 or higher and RMSEA was analyzed based on a value of 0.80 or
less [34]. Finally, to examine the mediating effect on the relationship between elementary
school student and parental smartphone addictions, children’s depression, children’s social
withdrawal, and children’s smartphone addiction, bootstrap sampling was performed
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2000 times using the Panton variable, confirming a significance level of 5% using a 95%
confidence interval.

4. Results

4.1. Descriptive Results

Table 1 presents the mean, standard deviation, minimum, maximum, skew, and kurto-
sis of the variables analyzed in this study. Descriptive statistics of the variables indicate
that the mean and standard deviation ranged from 1.547 to 2.048 (0.423 to 0.738). The
minimum value of all variables was 1, and the maximum value was 3.76–4.0. Addition-
ally, as for psychometric purposes, skewness and kurtosis values between −2 and +2 are
acceptable [35,36]. The significance probability (P) of the Kolmogorov–Smirnov Z-value
was higher than 0.05 [37]. Synthetically, the assumption of normality was satisfied.

Table 1. Statistics of variables (n = 2011).

Mean SD Min Max Kolmogorov–Smirnov Z(P) Skew Kurtosis

Parental smartphone addiction 1.7365 0.4235 1.0000 3.7625 0.6404(0.776) 0.4639 0.2336

Children’s depression 1.5473 0.5383 1.0000 4.0000 0.9728(0.230) 1.1204 1.2136

Children’s social withdrawal 2.0489 0.7389 1.0000 4.0000 0.5119(0.878) 0.2825 −0.6415

Children’s smartphone addiction 1.7756 0.4955 1.0000 4.0000 0.6303(0.807) 0.6877 0.5308

4.2. Validation of the Fitness for the Measurement Model

The fitness index of the measurement model in this study was χ2 (DF) = 1476.5848
(224), p-value = 0.0000, CFI = 0.9348, TLI = 0.9263, and RMSEA = 0.0527; therefore, the
model is suitable. The equality of each variable was confirmed by verifying convergent
validity and discriminant validity. Convergent validity is verified if the standard estimate
is 0.50 or more, Average Variance Extracted (AVE) is 0.5 or more, and composite reliability
(CR) is 0.70 or more [38]. Table 2 presents the result of convergent validity. In respect to
the standardized regression weights of each observed variable (β), parental smartphone
addiction was 0.6079–0.7690, children’s depression was 0.5362–0.7871, children’s social
withdrawal was 0.6269–0.8201, and children’s smartphone addiction was 0.7214–0.7693.
All the variables were significant at p < 0.001.

Table 2. Analysis of convergent validity.

Unstandardized
Coefficients (B)

Standardized
Coefficients (β)

Standard Error t AVE CR

PSA→tolerance 1.0000 0.7690 *

0.5086 0.8048
PSA→withdrawal 0.9091 0.7498 * 0.0312 29.2783

PSA→virtual world 0.8264 0.7128 * 0.0293 28.2954
PSA→disturbance 0.7249 0.6079 * 0.0296 24.5779

CD→CD1 1.0000 0.6877 *

0.5711 0.8982

CD→CD2 1.1068 0.7871 * 0.0351 31.9411
CD→CD3 1.0805 0.6244 * 0.0429 25.8182
CD→CD4 0.8582 0.6804 * 0.0312 27.9794
CD→CD5 0.8871 0.5362 * 0.0403 22.3583
CD→CD6 1.0289 0.6488 * 0.0385 26.7732
CD→CD7 0.9967 0.7174 * 0.0346 29.3795
CD→CD8 0.8575 0.7043 * 0.0304 28.8818
CD→CD9 0.8325 0.6664 * 0.0304 27.4462

CD→CD10 1.0112 0.7742 * 0.0324 31.4737
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Table 2. Cont.

Unstandardized
Coefficients (B)

Standardized
Coefficients (β)

Standard Error t AVE CR

CSW→CSW1 1.0000 0.7073 *

0.5502 0.8587
CSW→CSW2 1.1109 0.8201 * 0.0345 32.8343
CSW→CSW3 0.9864 0.7367 * 0.0333 30.0393
CSW→CSW4 1.1352 0.7981 * 0.0357 32.1941
CSW→CSW5 0.8497 0.6269 * 0.0332 25.8332

CSA→disturbance 1.0000 0.7324 *

0.5467 0.8281
CSA→SVW 0.9477 0.7214 * 0.0333 28.7590

CSA→withdrawal 0.9881 0.7693 * 0.0334 30.2454
CSA→tolerance 1.1673 0.7322 * 0.0400 29.1237

Notes: * p < 0.001. PSA = parental smartphone addiction; tolerance = tolerance about using smart-
phones; SVW = seeking virtual world; disturbance = disturbance in daily life; CD = children’s depression;
CSW = children’s social withdrawal; CSA = children’s smartphone addiction.

Convergent validity was confirmed through AVE values, with all latent variables
found to be over 0.50 and CR values over 0.70. As discriminant validity indicates the
difference between each latent variable, it can be verified by comparing AVE and the square
of the correlation between construct concepts [38]. Table 3 shows the correlations between
construct concepts based on CFA.

Table 3. Relationship between construct concepts, convergent validity, and multicollinearity.

PSA CD CSW CSA

PSA 1.0000
CD 0.1053 * 1.0000

CSW 0.0647 * 0.5138 * 1.0000
CSA 0.1440 * 0.2977 * 0.2696 * 1.0000

convergent validity AVE 0.5086 0.5711 0.5502 0.5467
composite reliability 0.8048 0.8982 0.8587 0.8281

multicollinearity tolerance 0.9750 0.7061 0.7211 0.8804
VIF 1.0257 1.4161 1.3868 1.1358

Notes: * p < 0.001. PSA = parental smartphone addiction; CD = children’s depression; CSW = children’s social
withdrawal; CSA = children’s smartphone addiction; VIF = variance inflation factor.

4.3. Verification of Research Model

The structural equation model analysis was conducted to examine the structural
causal relationships between parental smartphone addiction, children’s depression, chil-
dren’s social withdrawal, and children’s smartphone addiction. Figure 2 presents the
research model.

* p < 0.05, *** p < 0.001 

Figure 2. Path coefficients for the research model.
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This study used the maximum likelihood method as the parameter estimation method.
Table 3 presents the multicollinearity of parental smartphone addiction, children’s depres-
sion, children’s social withdrawal, and children’s smartphone addiction. As the toler-
ance was 0.7061–0.9750, which is close to 1, the VIF was 1.0257–1.4161, and all variables
were below 10, multicollinearity was satisfied. The fitness of the research model was
χ2 (DF) = 1476.5848 (224), p-value = 0.0000, CFI = 0.9348, TLI = 0.9263, and RMSEA = 0.
Therefore, the model is suitable. As this model is an equivalent to the measurement model
in the previous section, it shows the same goodness of fit.

Table 4 presents the pathways of the research model. Based on Figure 2 and Table 4,
the significant pathways of the research model and each pathway coefficient are as fol-
lows. First, parental smartphone addiction had a significant positive effect on children’s
depression (β = 0.0661, p < 0.05), children’s social withdrawal (β = 0.0681, p < 0.05), and
children’s smartphone addiction (β = 0.1589, p < 0.001). Second, children’s depression did
not have a significant impact on children’s social withdrawal and children’s smartphone
addiction. Third, children’s social withdrawal had a significant positive effect on children’s
smartphone addiction (β = 0.2882, p < 0.001).

Table 4. Pathways of the research model.

Pathway of Variables Standardized Coefficients (β) Unstandardized Coefficients (B)
Standard

Error
CR

PSA→CD 0.0661 * 0.0790 0.0311 2.5385
PSA→CSW 0.0681 * 0.1045 0.0409 2.5551
PSA→CSA 0.1589 *** 0.1582 0.0265 5.9677
CD→CSW 0.0071 0.0091 0.0324 0.2829
CD→CSA −0.0184 −0.0153 0.0207 −0.7436

CSW→CSA 0.2882 *** 0.1869 0.0174 10.7268

Notes: * p < 0.05, *** p < 0.001. PSA = parental smartphone addiction; CD = children’s depression; CSW = children’s
social withdrawal; CSA = children’s smartphone addiction.

Based on the results presented in Table 4, the mediating effect of children’s social with-
drawal in the relationship of parental smartphone addiction and children’s smartphone
addiction was examined using bootstrapping. As Table 5 shows, children’s social with-
drawal had a significantly positive mediating effect (0.0204, p < 0.001) in the relationship
between parental smartphone addiction and children’s smartphone addiction.

Table 5. Verification of indirect effects.

Pathway of Variables Indirect Effect 95% Confidence Interval

Parental smartphone addiction → children’s
social withdrawal → children’s

smartphone addiction
0.0204 * 0.0058–0.0364

Note: * p < 0.001.

5. Discussion

In the growing IT industry, smartphones have become a must-have item and an
essential good in everyday life [39]. Consequently, regardless of age, most people own
smartphones, resulting in an increasingly large number of people with a smartphone addic-
tion. Previous studies have identified and verified the risk factors associated with children’s
smartphone addiction, including the length of time of smartphone use, parental styles, and
parental smartphone addiction. According to Lin et al. [40] and Sözbilir and Dursun [41],
the length of time children spend using smartphones is closely related to smartphone
addiction. As smartphone usage increases, so does the likelihood of smartphone addiction.
Such children can retain this addiction in adulthood, making it important to control and
guide children’s smartphone usage.
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Parents are believed to play a vital role in reducing children’s smartphone addiction.
For example, children’s smartphone addiction has been found to decline with higher levels
of parental risk perception about mobile devices and restrictive mediation [42]. Meanwhile,
negative parenting style [43] and parental neglect [44] have been found to exacerbate chil-
dren’s smartphone addiction. Additionally, several studies have demonstrated that parents’
smartphone addiction influences that of their children [45–47]. The results of these studies
align with our findings. Smartphone addiction in adults has also been linked to a tendency
to isolate and seldom engage in conversation with their family [48], as well as a lack of
self-control [49]. Consequently, if parents are addicted to smartphones, they are able to
control neither their own nor their children’s smartphone usage. Therefore, parents’ smart-
phone addiction should be considered as a risk factor of children’s smartphone addiction,
suggesting the need for intervention programs that educate parents and children together.

In this study, the mediating effect of social withdrawal revealed the path through
which parental smartphone addiction leads to children’s smartphone addiction (Figure 2).
Examining the same context, Liu et al. [27] similarly found that parental technoference is
related to their children’s smartphone addiction, with social sensitivity having a mediating
effect. Social withdrawal refers to various responses including nervousness and withdrawal
when encountering unfamiliar persons or environment, and difficulties in forming and
maintaining good relationships with people, which lead to emotional and social maladap-
tation [50,51]. Previous studies have established the negative effects of social withdrawal
in childhood. Significantly, social withdrawal lasts for a long time, leading to social anxiety,
social phobias, and depression [51], as well as difficulties in peer relationships [52]. More
specifically, adults with smartphone addiction tend to be less interested and neglectful in
caring for their children, leading to issues in the parent–child relationship [53,54]. Conse-
quently, given the importance of the parental role, children whose parents are addicted to
their smartphones may be left alone more frequently and experience difficulties in social
development. Furthermore, even though there is limited empirical evidence to suggest
the optimal amount of time for children to be exposed to screens and efficacious parent-
ing behaviors related to limiting children’s screen time, research indicates that positive
parent–child relationships and effective family communication serve to reduce children’s
problematic smartphone use [55] and social withdrawal [56]. In sum, the parent–child
relationship plays a key role in preventing children’s social withdrawal and smartphone ad-
diction. However, this study did not evaluate the parent–child relationship and parenting
behavior as mediating effects. Therefore, further research must test how parenting behav-
ior, parent–child relationship, and social withdrawal influence the relationship between
parental smartphone addiction and their children’s smartphone addiction.

This study explored the structural relationship between parental smartphone ad-
diction, children’s depression, and children’s smartphone addiction. Results show that
children’s depression does not play a mediating role in the relationship between parental
smartphone addiction and their children’s addiction. This finding contradicts those of
other studies [18,57]. These studies clarified serial mediating effects of parenting style
and children’s depression and the relationship between parental smartphone addiction
and their children’s smartphone addiction. The higher the level of smartphone addiction,
the higher the negative parenting behaviors such as overprotection, rejection, and neglect.
Whereas, the lower the level of smartphone addiction, the higher the positive parenting
behaviors such as encouragement and warmth [58]. Parents with a smartphone addiction
tend to have a negative parenting style, since they do not have much time to care for
their children due to their smartphone addiction [48,49]. Nonetheless, negative parenting
behaviors worsen the parent–child relationship, which is linked to their children’s depres-
sion [59,60]. As the children were unable to have a stable relationship with their parent,
they tend to immerse themselves in the virtual world to form relationships with others,
which consequently leads to smartphone addiction [23]. However, there are some studies
that suggest that smartphone addiction can be a predicting factor of depression as people
with higher smartphone addiction showed higher depression scores [61]. Consequently,
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considering bidirectionality among two variables, further research needs to confirm the
direction of the correlation for children.

This study has several limitations. First, this study used children’s self-reporting
data, which means that there is a possibility that data do not correctly reflect respondents’
attitudes. Additionally, as respondents were fourth-grade elementary students, data are
not representative of all Korean children. Therefore, further research covering various age
cohorts is necessary. Second, the results of this study cannot be generalized to middle and
high school students because they may be less influenced by their parents. Accordingly,
a follow-up study is needed to determine how the results of this study differ from those
pertaining to middle and high school students. Third, as this study utilized secondary
data of a panel survey, the influence of variables not included in the analysis cannot
be excluded. This needs to be taken into account when interpreting the results of this
study. To address this limitation, further study including more variables that influence
smartphone addiction in adults and children is necessary. Additionally, since this study
used panel data, we cannot include hours of parental smartphone usage for examining
parental smartphone addiction symptoms. Therefore, further research needs to include a
quantitative description of parental smartphone usage to evaluate parents’ own perceptions
about smartphone overuse.

6. Conclusions

This study demonstrates that parental smartphone addiction can influence children’s
smartphone addiction, with children’s social withdrawal found to have a mediating effect
on the relationship between parental and children’s smartphone addiction.

This study can contribute to understanding of the influence of parental smartphone
addiction on their children. In this study, we found that it is important to control not only
children’s smartphone usage but also that of their parents. Therefore, it is necessary to
develop educational programs that control both parents’ and their children’s smartphone
usage in school and community centers. Additionally, this study verified that parental
smartphone addiction increased children’s social withdrawal, which led to their smart-
phone addiction. However, as previous studies proved that parental behaviors or parenting
styles and children’s social withdrawal had serial mediating effects on the relationship
between parents’ and children’s smartphone addiction, further studies must be conducted
to better understand the systematic relationships among these variables. Additionally,
individual/group counseling and education to improve the parent–child relationship and
social sensitivity should be conducted and implicated. As children with smartphone addic-
tion are more likely to develop depression within a few years, we recommend conducting
a follow up cohort study on this group.
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Abstract: Pilates is effective for training the core muscles and stabilizing the hip joints, which provides
relief from pelvic pain and low back pain during pregnancy. However, there are no specific guidelines
on appropriate physical exercises for pregnant women due to the current pandemic. We aimed to
apply the exercise standard proposed by the American College of Obstetricians and Gynecologists to
home-based tele-Pilates exercise (HTPE), to determine its effect on the physical and mental health of
pregnant women. We randomly divided the subjects into the following two groups who completed
8 weeks of HTPE (50 min/day, 2 days/week): (a) Pilates exercise (PE, n = 7) and (B) non-Pilates
exercise (CON, n = 7). HTPE was performed by adjusting the program every 3 weeks, based on
pain and physical fitness levels. We measured body composition, muscles of the hip joint, pelvic tilt,
Oswestry Disability Index (ODI), and Pittsburgh Sleep Quality Index (PSQI), before and after HTPE.
Following HTPE, while the percentage of body fat and body mass index had significantly decreased,
the body fat mass did not change in the PE group (p < 0.05). The PE group showed an increase in
strength of the left and right hip flexion and hip abduction, compared to the CON group (p < 0.01).
The ODI and PSQI were significantly decreased in the PE group (p < 0.05). Therefore, the 8-week
HTPE program is an effective exercise for pregnant woman that reduces body fat metabolism and
strengthens muscles of the hip joint, thus alleviating pregnancy-induced low back pain and insomnia.

Keywords: COVID-19; pregnancy; physical exercise; hip flexion; hip abduction; pelvic tilt

1. Introduction

Coronavirus disease 2019 (COVID-19), a viral respiratory disease, has caused social,
economic, and cultural disruption across the world. COVID-19 is highly contagious and
causes fatal damage to elderly people with underlying conditions [1]. Pregnant women are
classified as another high-risk group and are predicted to be exposed to great danger during
the COVID-19 pandemic [2,3]. This can be attributed to the high incidences of miscarriage,
premature birth, immature fetal growth, kidney failure, and vascular disease during the
2003 SARS outbreak. Although some studies have reported on the susceptibility of pregnant
women to pneumonia and respiratory infections during the current pandemic [4], there
are limited studies on COVID-19 and pregnant women. Thus, it is difficult to establish
obstetric prevention guidelines.

During pregnancy, women undergo major changes in their body mechanics, physi-
ology, and psychology. It is characterized by severe anterior pelvic tilt and lumbar curve
changes due to fetal growth and an increased abdominal size [5,6]. The later stages are
characterized by tension in the hip flexors and lumbar muscles, and weakening of the ab-
dominal and hip joint muscles. These eventually lead to pelvic pain, thus resulting in body
instability and low back pain [7,8]. In addition to the stress caused by the aforementioned
physical changes, the psychological anxiety among pregnant women regarding the COVID-
19 pandemic can further increase their stress. Increased anxiety and stress in potential
mothers can cause side effects such as nausea, vomiting, loss of weight, and depression.
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These, in turn, can induce diabetes, hypertension, and obesity [9]. A previous study has
reported a two-fold increase in anxiety disorders in pregnant women after COVID-19. This
has been attributed to stress caused by hospital visits for obstetric exanimations, fetal infec-
tions during childbirth, and social isolation due to quarantine [10]. Furthermore, a study
analyzed the Pittsburgh Sleep Quality Index (PSQI) in 166 pregnant women during the
COVID-19 pandemic and reported that 88% of the pregnant women experienced difficulty
in sleeping [10]. This necessitates a therapeutic approach to alleviate their high stress and
anxiety about COVID-19.

The American College of Obstetricians and Gynecologists (ACOG) recommends non-
physical therapies, such as meditation, breathing, music, and reading, and physical ac-
tivities, such as yoga, swimming, and walking for at least 150 min weekly to maintain
the health of the fetus [11]. Physical activity during pregnancy effectively enhances the
physical fitness of the mother and relieves pain. Moreover, it facilitates short contractions
during childbirth, rapid postpartum recovery, and diet [12]. However, the participation
of pregnant women in physical activity has sharply declined due to pandemic-mediated
environmental limitations. Nevertheless, considering the impact of physical exercise on
improving anxiety and sleep disorders in pregnant women, an alternative program to
increase their daily physical activity in the current environment should be initiated [13].
Pregnant women who performed voluntary exercise after COVID-19 were shown to have a
lower index of depressive disorder than the control group with a sedentary lifestyle. More-
over, the insomnia severity index was alleviated in the group that performed yoga [14].
Therefore, physical activity can partially alleviate the psychological instability in pregnant
women in the context of COVID-19. However, the mechanism underlying psychological
stability is unclear. Moreover, there is insufficient research on the mechanism of relieving
low back pain in pregnant women (muscles of the hip joint and pelvic tilt) and related pain
indicators. The aforementioned women performed voluntary exercise independently dur-
ing COVID-19. Hence, there is a lack of motivation for exercise and corrective feedback on
the exercise method and programs, compared to face-to-face exercise. This necessitates the
need for an exercise program that not only improves the muscles of the hip joint in pregnant
women but also provides detailed feedback on exercise in the context of COVID-19.

Pilates not only improves basic physical strength through a combination of aerobic
and anaerobic exercise, but also stabilizes the hip joint by strengthening the deep muscles
close to the spine. This, in turn, alleviates physical discomfort, such as low back pain and
pelvic pain [15]. Previous studies have reported on increased physical strength and hip
joint muscle strength in pregnant women who participated in Pilates, and a significant
decrease in visual analog scale scores (a measure of back pain) [16,17]. However, it has been
difficult for pregnant women to participate in exercise due to the closure of sports facilities
and the recommendations to stay at home during the COVID-19 pandemic. This calls for a
program that can solve environmental constraints while maintaining the beneficial effects
of Pilates.

Following COVID-19, non-face-to-face remote systems have been widely used in
industrial, educational, and cultural aspects through the web service of IT platforms.
The culture of non-contact consumption has dramatically increased the home-training
population, where people participate in online workouts at home. However, the abuse of
unverified information and content can impair exercise-related judgments. Participation
in physical activity without proper knowledge of the precautions can lead to serious
injuries [18]. Pain and severity in pregnant women vary according to the number of
weeks of pregnancy. This necessitates a program that considers the posture to protect
weakened joints, breathing for childbirth, prevention of falls, contraindications, and a two-
way communication method that provides real-time education. Non-face-to-face remote
exercise is generally limited to programs used to prevent muscle loss in the elderly [19,20],
for rehabilitation in sports medicine [21,22], and in patients with other diseases [23,24].
Therefore, the participation of physically inactive pregnant women in home-based tele-
pilates exercise (HTPE) will enable them to overcome COVID-19-associated environmental
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constraints and control pelvic floor muscle depression and pain. We aimed to verify
whether 8 weeks of HTPE partially improves the pelvic tilt and muscles of the hip joint, low
back pain, and insomnia during pregnancy in the COVID-19 context. The identification
of HTPE-associated positive factors will present a new paradigm of exercise suitable for
pregnant women who voluntarily practice social distancing due to limitations in the activity
radius and changes in body shape in the post-COVID-19 era.

2. Materials

2.1. Subject

We selected the subjects from among the women registered at the ‘C’ Cultural Center
in Bundang, Gyeonggi-do, Korea, who completely understood the purpose of the study and
offered their voluntary participation and consent. The selected subjects included pregnant
women under the age of 45 years, at 20–24 weeks of single-fetus pregnancy. Moreover, they
did not receive medications and did not participate in home-training. This study was a
cluster randomized controlled experiment. We used a lottery method for randomization,
and all subjects chose a mini ball marked with 1 or 2. A total of 18 subjects were classified
into the control group (CON, n = 9) and the exercise group (PE, n = 9). We excluded four
subjects (n = 2 per group) who expressed discomfort while participating in the exercise
and dropped out (CON (n = 7), 34.14 ± 3.82 years, 63.57 ± 3.57 kg, 37.72 ± 3.82% body
fat; PE (n = 7), 31.71 ± 3.03 years, 67.44 ± 5.18 kg, 38.85 ± 5.53% body fat). A comparison
of the reference values between the groups was performed by obtaining Cohen’s r values.
Following approval from the Korean National Sports University (1263-202103-HR-002-01),
we requested the subjects to fill out a written consent form and all procedures performed
herein conformed to the principles outlined in the Declaration of Helsinki.

2.2. HTPE Program

The HTPE program consisted of warm-up, main, and cool-down exercises, and was
conducted for 50 min/day, twice a week, for a total of 8 weeks according to the ACOG
(Figure 1). A 20 s break was allotted between the exercises. Moreover, the exercise intensity
was maintained at a 10–13 rating of perceived exertion (RPE) by the ACOG (50–60% of the
maximum heart rate) and Borg’s scale. We gradually increased the exercise intensity every
3 weeks, based on the subject’s physical fitness level and pain status. Table 1 summarizes
the HTPE program. We restricted the number of participants to <10 to help the instructor
observe the movement and pain level of all subjects by reflecting on the characteristics
of non-face-to-face exercise. Their incorrect postures were corrected and the RPE was
monitored to maintain an appropriate intensity. Furthermore, the subjects were able to
maximize the mutual exercise effect by adjusting the distance from the instructor by using
a television or a tablet in their respective spaces, receiving feedback on their posture, and
real-time conversations on the degree of discomfort, before and after the movement.

2.3. Body Composition

The subjects maintained a fasting state and removed metal accessories before their
height and body measurement using a DS-103M automatic height meter (Jenix Co., Seoul,
Korea) and a InBody H20B body composition analyzer (Biospace Co., Seoul, Korea), respec-
tively. Both hands and feet were disinfected before the measurement. They were directed
to stand on the platform and hold the handles with the electrodes in each hand. During
the test, both arms were kept slightly open to prevent contact with the torso. Moreover,
talking was prohibited and they were requested to maintain comfortable breathing. The
measurement factors included body weight (BW, kg), body fat mass (BFM, kg), skeletal
muscle mass (SMM, kg), body mass index (BMI, kg/m2), percentage of body fat (PBF, %),
and fat free mass (FFM, kg).
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Figure 1. Experimental design. BC: body composition, PT: pelvic tilt, ODI: Oswestry Disability Index,
PSQI: Pittsburgh Sleep Quality Index, HTPE: home-based tele-pilates exercise, HRmax: maximal
heart rate, RPE: rating of perceived exertion.

Table 1. HTPE program.

Modes Contents Time (min) Reps, Set, and Rest RPE

Warm-up Low-impact stretching and Breathing 10 10

Main exercise

Level 1: 1–3 week
Arm circle, Cat cow, Bridge, Clam,

Half-spine rotation, Leg circles, Half-squat
Level 2: 4–6 week

Donkey kick, Hip hinge, Leg side up,
Half-saw, Half-lunges, Kneeing push-up

Level 3: 7–8 week
Half-lunge twist, Side lateral raise, Squat,
Low-impact down dog, Deep breathing

30 12–15 reps × 3 set
10 s rest between sets 11–13

Cool-down Total body stretching 10 10

2.4. Pelvic Tilt

A posturemeter (Spomedic healthcare, Seoul, Korea) was used to measure the pelvic
tilt, such as the coronal plane tilt (CPT) and sagittal plane tilt (SPT) [25]. After standing
upright, the subjects lowered their arms comfortably and stared straight ahead. The
examiner marked the anterior superior iliac spine in the front and posterior superior iliac
spine at the back of the pelvis with stickers. The posturemeter was placed on the marked
anterior iliac spine to measure the CPT tilt. In contrast, the SPT was measured by applying
a posturemeter on the marked poles on the anterior and posterior iliac spines in the sagittal
plane. The posturemeter protractor was set to 0 degrees before the measurement, and the
average of two measurements was noted and recorded.

2.5. Muscles of the Hip Joint

Muscles of the hip joint that are involved in right hip flexion (RHF), right hip abduction
(RHA), left hip flexion (LHF), and left hip abduction (LHA) were measured using a manual
muscle strength meter (HOGGAN PROOF Preferred, HOGGAN HEALTH, Salt Lake City,
UT, USA). An isometric muscle test was used for the measurement and conducted using the
active straight leg-raising method with the subject in a supine position [26]. The subjects
practiced once, and the measurement was performed twice. The examiner measured the
maximum muscle strength range at which the subjects did not feel pain with their trunk
fixed. The muscle strength was measured by fixing a manual muscle strength meter on the
right ankle and requesting the subjects to raise their foot to the ceiling to the maximum
extent possible. This enabled the measurement of the RHF and LHF. For measuring the
RHA and LHA, the examiner fixed the manual muscle strength tester to the upper ankle

384



Healthcare 2022, 10, 125

while the subjects were laid on their side with the head comfortably placed on one arm,
and the knees bent to fold in both feet. They were then asked to lift the upper foot towards
the ceiling on the side of the hip joint to measure the muscle strength. All measurements
were repeated twice, and the average value was used for the analysis. A 30 s break was
allotted for each muscle group. The unit of the instrument was 1 lb with a ±1% margin
of error.

2.6. ODI Test

The Oswestry Disability Index (ODI) test is a questionnaire developed to measure the
level of symptoms in patients with lower back pain. Furthermore, it enables the verification
of pain-associated degree of dysfunction. The evaluation items consist of 10 questions
on pain management, personal management, walking, standing, sitting, sleep, and social
life, and each question is evaluated on a scale of 0–5. The scores for each item are added
to obtain the total score, which is then divided by 50 and multiplied by 100 to obtain a
percentage. Values in the range of 0–20%, 21–40%, 41–60%, 61–80%, and 81–100% indicate
minimal disability, moderate disability, severe disability, paralyzed, and patients who must
be bed-bound, respectively [27]. The test was scored twice before and after the experiment,
and the total score was recorded.

2.7. PSQI Test

We used the PSQI developed and modified to evaluate sleep quality [28]. PSQI is a
self-reported questionnaire that measures sleep quality and sleep disturbances over the
past month. It includes 18 items and seven primary factors, namely sleep quality, sleep
delay, sleep duration, habitual sleep efficiency, sleep disability, sleep medication use, and
daytime dysfunction. The scale is evaluated based on a total score, and each item is scored
from 0 to 3. The total score is obtained by summing the scores of the aforementioned seven
factors. The total score ranges from 0 to 21. Higher the total score, the lower the sleep
quality is. A total score ≤ 5 indicates sound sleep. In contrast, a score ≥8 indicates a sleep
problem. While the reliability of the PSQI tool has been measured to obtain a Cronbach’s
alpha of 0.85, we obtained a Cronbach’s alpha of 0.81 [29].

2.8. Statistical Analyses

We analyzed the differences in the body composition, pelvic tilt and muscles of the hip
joint, ODI, and PSQI before and after HTPE using SPSS 22.0. The result of the normality test
revealed unsatisfactory normal distribution. Therefore, statistical analyses were conducted
using a non-parametric test method. The difference between the groups was analyzed using
the Mann–Whitney U test, based on the average difference obtained through the change-
score analysis. The difference between the pre- and post-test status within the groups was
analyzed using the Wilcoxon signed-rank test. All statistical values are presented as median
(interquartile range), and the level of significance for was set to p < 0.05.

3. Results

3.1. Effect of HTPE on the Body Composition

There was no statistically significant difference in the pre- and post-body composition
between the groups (Table 2). All body composition factors of the CON group increased
significantly post-HTPE (BW: p = 0.018, SMM: p = 0.028, TFM: p = 0.018, PBF: p = 0.018,
BMI: p = 0.018, and FFM: p = 0.018). While PBF and BMI had significantly decreased (PBF:
p = 0.043 and BMI: p = 0.018), other factors had significantly increased (BW: p = 0.018, SMM:
p = 0.018, and FFM: p = 0.018); no significant difference was observed in the BFM in the
PE group.

3.2. Effect of HTPE on Muscles of the Hip Joint

The muscle strength in the hip joint, and the RHF, RHA, LHF, and LHA of all muscles
were significantly increased in the PE group, compared to the CON group (RHF: p = 0.001,
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RHA: p = 0.001, LHF: p = 0.001, and LHA: p = 0.001, Table 3). Moreover, all muscles in the
PE group showed a significant increase after HTPE (RHF: p = 0.180, RHA: p = 0.180, LHF:
p = 0.180, and LHA: p = 0.180). Although a decreasing trend in all muscles was observed in
the CON group, the difference was not significant.

Table 2. Body composition.

CON (n = 7) PE (n = 7) Diff (Post-Pre)

Pre Post Pre Post p Cohen’s d

BW (kg) 64.50 (8.70) 69.90 (8.90) * 69.10 (13.00) 72.50 (16.20) * 0.456 0.337
SMM (kg) 27.70 (9.00) 28.20 (10.70) * 23.40 (8.70) 29.50 (8.10) * 0.805 0.228
BFM (kg) 23.70 (12.10) 24.90 (10.90) * 25.10 (8.00) 29.50 (8.10) 0.259 0.706
PBF (%)) 39.30 (14.20) 40.40 (9.80) * 37.90 (11.10) 37.70 (14.60) * 0.209 0.768

BMI (kg/m2) 23.50 (1.60) 25.50 (2.10) * 25.30 (5.10) 26.90 (4.80) * 0.383 0.706
FFM (kg) 39.70 (10.40) 39.90 (8.80) * 40.60 (13.60) 44.50 (18.20) * 0.128 0.861

Values are presented as median (interquartile range) (n = 7 per group). Main time effect: * p < 0.05, pre- versus
post-HTPE period in the within groups. CON: non-pilates exercise, PE: pilates exercise, BW: body weight, SMM:
skeletal muscle mass, BFM: body fat mass, PBF: percentage of body fat, BMI: body mass index, FFM: fat free mass.

Table 3. Muscle strength in the hip joint.

CON (n = 7) PE (n = 7) Difference (Post-Pre)

Pre Post Pre Post p Cohen’s d

RHF (lbs) ## 3.80 (2.40) 3.60 (2.30) 4.30 (2.20) 6.40 (3.80) * 0.001 2.939
RHA (lbs) ## 3.50 (0.80) 3.20 (0.70) 5.00 (3.60) 7.10 (1.70) * 0.001 6.958
LHF (lbs) ## 3.60 (1.20) 3.40 (1.00) 4.80 (3.00) 6.80 (2.90) * 0.001 4.482
LHA (lbs) ## 3.30 (0.80) 3.20 (1.40) 4.30 (1.50) 7.00 (1.80) * 0.001 6.889

Values are presented as median (interquartile range) (n = 7 per group). ## p < 0.01 change (post–pre) between
groups. Main time effect: * p < 0.05, pre- versus post-HTPE period within groups. CON: non-pilates exercise, PE:
pilates exercise. RHF: right hip flexion, RHA: right hip abduction, LHF: left hip flexion, LHA: left hip abduction.

3.3. Effect of HTPE on the Pelvic Tilt

There was no substantial difference in the amount of change in the pelvic tilt such as
CPT and SPT between the groups (Table 4). Moreover, there was no statistically significant
difference in the CPT in the PE group, though we observed an increase in the SPT (SPT:
p = 0.017). However, the CON group revealed increased inclination in both the CPT and
SPT (CPT: p = 0.038 and SPT: p = 0.017).

Table 4. Pelvic tilt.

CON (n = 7) PE (n = 7) Diff (Post-Pre)

Pre Post Pre Post p Cohen’s d

CPT (◦) 2.00 (0.00) 3.00 (2.00) * 2.00 (1.00) 2.00 (2.00) 0.259 0.681
SPT (◦) 22.00 (8.00) 28.00 (5.00) * 24.00 (18.00) 28.00 (12.00) * 0.456 0.774

Values are presented as median (interquartile range) (n = 7 per group). Main time effect: * p < 0.05, pre- versus
post-HTPE period in the within groups. CON: non-pilates exercise, PE: Pilates exercise, CPT: coronal plane tilt,
SPT: sagittal plane tilt.

3.4. Effect of HTPE on the ODI and PSQI

Changes in the ODI and PSQI were significantly decreased in the PE group, compared
to the CON group (ODI: p = 0.001 and PSQI: p = 0.001, Figure 2). Following HTPE, we
observed a significant decrease in the ODI and PSQI in the PE group (ODI: p = 0.028 and
PSQI: p = 0.161). There was no significant difference in the ODI in the CON group; however,
the PSQI was increased (p = 0.017).
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Figure 2. HTPE reduced ODI and PSQI score in Korean pregnant woman. (A) ODI score and (B) PSQI
score (n = 7 per group). Error bars represent mean ± SD. CON: non-pilates exercise, PE: Pilates
exercise, ODI: Oswestry Disability Index, PSQI: Pittsburgh Sleep Quality Index.

4. Discussion

Researchers have recently emphasized the importance of exercise for pregnant women.
This can be attributed to the impact of regular exercise on reducing anxiety and stress during
pregnancy. Moreover, it exerts anti-inflammatory and antiviral effects [30]. Various methods
have been proposed to overcome the limitations of physical activity during pregnancy in
the midst of the COVID-19 pandemic [31]. Non-face-to-face online alternative programs
are used in some areas of rehabilitation. Nonetheless, there is little evidence regarding their
effectiveness in pregnant women. Therefore, we determined the positive effect of HTPE on
various physiological changes, such as the body composition, pelvic tilt, and muscles of the
hip joint during pregnancy, and the resulting low back pain and insomnia.

Following HTPE, there was no statistically significant difference in body composition
changes among pregnant women. This phenomenon is commonly caused by increased
insulin and lipid hormones during pregnancy. Our results were similar to those of previous
studies that reported weight gain in pregnant women [32]. Weight gain during pregnancy
is inevitable. However, excessive weight gain causes complications such as hypertension,
diabetes, and hyperlipidemia, thus necessitating proper diet control and exercise [33,34].
Pilates is reportedly effective at controlling body weight and body fat in pregnant women
and facilitates childbirth by increasing the skeletal muscle mass [35]. Thus, we aimed to
confirm whether HTPE triggered changes in body fat metabolism. There was no significant
difference in the BFM in the PE group. The PBF and BMI had decreased after HTPE, thus
indicating that HTPE suppressed the increase in body fat mass during pregnancy. This
may be attributed to the ACOG-based intensity of HTPE that is sufficient to reduce the
fat mass. Our results were similar to those of previous studies that have reported loss in
body fat after Pilates exercise. In addition, resistance movements, such as the contraction
and relaxation of skeletal muscles, along with a Pilates-induced reduction in body fat
increase the SMM and muscle strength [35]. Accordingly, an HTPE-mediated increase in
the SMM would likely occur. However, SMM was significantly increased in both groups
post-HTPE. This might be associated with a partial increase in skeletal muscle, a factor
of body composition, due to increased body weight during pregnancy. Thus, we failed
to interpret our results as an HTPE-mediated increase in SMM. However, we observed a
significant increase in the muscle strength of the hip joint in the PE group, compared to the
CON group. This was consistent with the findings in previous studies that mentioned that
Pilates exercise strengthens the pelvic muscles with core exercise [36]. Therefore, HTPE is
considered an effective form of exercise that can reduce the elevated body fat metabolism
during pregnancy and strengthen the muscles of the hip joint.

The anterior tilt of the hip joint increases during the later stages of pregnancy, thus,
collapsing the pelvic inclination, and causing back pain with spinal deformity [37,38].
The CPT and SPT significantly increased in the CON group, which was consistent with
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the findings of previous studies that have reported on pelvic tilt deformity in pregnant
women [39,40]. However, there was no significant difference in the CPT in the PE group.
Hence, HTPE possibly alleviated the pelvic tilt during pregnancy. Our findings were
consistent with those of previous studies that reported on pelvic tilt relief through Pilates
exercise [41]. In contrast, changes in anterior and posterior pelvic tilt in the SPT increased
with the gestation period in both groups. This was consistent with the finding of a study
that mentioned that hip flexors become shortened during pregnancy and the lumbar curve
becomes severe, which results in falls due to body imbalance. In addition, loss of balance
is usually observed in late pregnancy [42]. In our study, although the difference was not
statistically significant, the amount of change in the SPT tended to decrease in the PE
group, compared to the CON group. Therefore, HTPE is considered an effective exercise
method that can partially alleviate pelvic imbalance during pregnancy. However, the
mechanism underlying the control of pelvic imbalance is unclear. This may be related to
the strengthening of hip joint muscles by HTPE. Interestingly, we confirmed an increase in
the muscle strength of the hip joint following HTPE. Thus, HTPE supposedly improves
pelvic tilt imbalance by strengthening the muscles around the pelvis during pregnancy.

Most pregnant women suffer from insomnia during pregnancy due to back pain. The
post-ODI and PSQI scores increased in the CON group compared with before. An increase
in stress can have a negative effect on the mother and child. Thus, an appropriate treatment
is required to relieve low back pain. Considering the impact of HTPE on increasing pelvic
strength and improving the pelvic tilt, our study findings may facilitate relieving low
back pain and related insomnia during pregnancy. The ODI and PSQI scores significantly
decreased in the PE group post-HTPE. Therefore, Pilates strengthens the core muscles, thus
stabilizing the radius and alleviating low back pain and insomnia during pregnancy [43,44].
In other words, HTPE alleviates low back pain and insomnia during pregnancy. This can
be attributed to the strengthening of the hip joint muscles and relieving the pelvic tilt
imbalance. Therefore, HTPE is an effective exercise method that can partially alleviate low
back pain and sleep disturbances that occur during pregnancy. The effects of exercise on
pregnant women in this study point toward the benefits of an online learning platform for
sports [45]. This is attributable to the development of applications that facilitate real-time
interactions. In the future, subjects should be able to use epidemiological and physiological
data to practice through online training using artificial intelligence such as Metabus.

The limitations of our study include our inability to mobilize larger subjects due to its
design that required pregnant women. Moreover, some mothers were unable to participate
in the exercise due to personal circumstances that arose during pregnancy. In addition,
we could not recruit a large number of participants to provide individual communication
about the exercise and accurate feedback through video. This can be attributed to the
non-face-to-face exercise program. Consequently, we could not generalize the results. This
would enable the management of larger subjects in the future. Hence, it is necessary to use
remote technology to develop an exercise program specialized for pregnant women. In
addition, it is considered necessary to further study whether this non-face-to-face exercise
program can be applied to postpartum women who may be vulnerable to depression as
well as during pregnancy.

5. Conclusions

Eight weeks of HTPE resulted in a limited increase in body fat and increased the pelvic
strength, thereby reducing the pelvic tilt caused by pregnancy. In addition, HTPE reduced
back pain and relieved sleep disturbances resulting from pregnancy. Therefore, HTPE may
be considered an effective exercise for enhancing the physical and mental changes that
occur in pregnant women, similar to face-to-face Pilates exercise. Furthermore, HTPE will
likely serve as a suitable remote technology exercise program that can alleviate the anxiety
and physical discomfort experienced by pregnant women in future pandemics.
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Abstract: The postnatal period is an underserved aspect of maternity care, potentially worsened by
the COVID-19 pandemic. This study aims to identify postnatal care (PNC) use by health personnel
within the 42 days of childbirth among postpartum mothers in Thailand. This web-based, cross-
sectional study was conducted from July to October 2021 (n = 840). Multiple binary and ordinal
logistic regressions were conducted to predict three outcome variables (≥2 times, ≥3 times, or level of
PNC use). Women who received PNC were in low numbers (≥2: 30.7% and (≥3: 12.9%), while 54.4%
of women reported no barriers to access PNC, and 31.9% reported barriers, including worries over
COVID-19 infection, followed by movement restrictions imposed by the government (11.7%) and the
closure of healthcare centers (10%). Women working in a self-employed capacity, living in urban areas,
and undergoing a Caesarean section with no/less worry about COVID-19 infection were more likely
to utilize postnatal care (≥2 or number of PNC). This study provides timely information, revealing
that a relatively low percentage of postpartum women received PNC, particularly among the socially
deprived group. Since the fear of COVID infection is listed as a major barrier, the provision of PNC
services, including a telehealth program should be considered.

Keywords: postnatal care service; women; barriers; Thailand; COVID-19

1. Introduction

According to the World Health Organization, the postnatal period is defined as begin-
ning immediately after the birth of the baby and extending for up to six weeks (42 days)
after birth [1]. The postnatal period is a critical window of opportunity for lifesaving inter-
vention delivery for both the mother and newborn. Since most maternal and infant deaths
occur during this period [2], the service provision of maternity care at this time, known
as postnatal care (PNC), is considered essential for the mother and her newborn baby in
the first 42 days of life [3]. Appropriate PNC can help in preventing maternal and child
morbidity and mortality, particularly in low- and middle-income countries (LMICs) [4,5].
Nevertheless, this essential service is neglected, with more emphasis placed on antenatal
and intrapartum care [6]. Moreover, the coronavirus disease (COVID-19), emerging from
the Hubei Province in the People’s Republic of China in December 2019 and subsequently
spreading throughout the world, has resulted in alterations to healthcare structures and
processes, such as reduced maternity service provision, including PNC [7–12]. However, to
our knowledge, only a few studies have examined the PNC uptake using a quantitative
approach during the pandemic in Ethiopia [13], Bangladesh [14], and the UK [15].
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In Thailand, since the first COVID-19 case was reported on 13 January 2020 [16],
a series of public health and social measures, such as wearing masks, an evening curfew,
lockdown measures, social distancing, and travel restrictions were implemented under
the direct leadership of the Prime Minister [16]. Thailand was considered to be the only
middle-income country nominated in the global top 10 of pandemic preparedness accord-
ing to the Global Health Security Health Index [17]. Despite the successful control of
COVID-19 in 2020, resurgent outbreaks caused by the Alpha and Delta variants (third and
fourth waves) from April to December 2021 and the Omicron variant (fifth wave) occurring
since December 2021 have hit the entire country, accounting for more than 4,046,953 cases
and 27,006 deaths as of 18 April 2022 [18]. A shortage of medical equipment and supplies
was reported in many hospitals due to the exponential rise in cases.

With 99.1% of births assisted by skilled health personnel, the maternal mortality
ratio (MMR) in Thailand (24.6 per 100,000 live births in 2015) is much lower than the
sustainable development goal (SDG) of 70 per 100,000 live births [19]. However, it is still
considerably higher than the national target (15 per 100,000 live births), with significant
regional variations [19]. Similar to antenatal care (ANC), PNC can be freely accessed from
public hospitals through benefit packages under universal health coverage (UHC) [20].
Three postnatal contacts are recommended in three different time periods [21]. The PNC
coverage was underutilized in Thailand even before the COVID-19 pandemic [21] and
may have been further neglected during the pandemic. The lack of information has led to
an investigation of PNC use and its barriers to access during the COVID-19 pandemic.

Many studies have reported that the fear of COVID-19 infection hindered the uptake of
maternity care services [9–11]. Good COVID-19 knowledge and attitude improve the overall
practice of preventative measures aimed at reducing the burden of the disease. COVID-19-
related knowledge, attitude, and practice (KAP) may affect the utilization of PNC. Despite
some studies reporting COVID-19-related KAP among pregnant women [22–24], to the
best of our knowledge, there is still no published study on COVID-19-related KAP and its
association with PNC use among postpartum women.

This study aims to assess the prevalence of PNC checkups, barriers to assessing PNC,
and its associated factors among postpartum mothers during the COVID-19 pandemic.
The findings will contribute to and assist in planning future services for women and
their partners and tailoring the care to meet women’s expectations and needs as the
COVID-19 pandemic continues and beyond. The findings of this study will support health
professionals and policymakers by providing timely information for better utilization of
postnatal maternity services to improve maternal health, leading to SDG achievement.

2. Materials and Methods

2.1. Study Design and Subjects

This is a web-based, cross-sectional study involving a total of 840 postpartum mothers
in Thailand, conducted from 12 July to 28 October 2021. Data collection was performed
using an online Google Form. Postpartum women aged 18–49 years old, up to six months
after childbirth, with the ability to access an online survey and literate in the Thai language,
completed the survey. A total of 919 women completed the survey. Those who were not
living in Thailand during the survey period or did not otherwise meet the inclusion criteria
were excluded. The number of respondents eligible to participate in the survey according
to the inclusion criteria was 840, all of whom were included in the analysis.

Since the local government applied social distancing measures to prevent the spread
of COVID-19, convenience sampling was used to recruit postpartum women. The study
was advertised to midwifery and obstetric groups, and groups for mothers who were
encouraged to share the study with their friends and family members, as well as online
through email and social media such as Line or Facebook. Women were sent a survey
link together with an online consent form, which provided information on the study aims,
procedure, its voluntary nature, and confidentiality. The study was conducted according
to the guidelines of the Declaration of Helsinki and approved by the Mahidol University
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Ethical Committee (No:2021/03-042). Mothers were informed that their participation was
voluntary, and if they wanted to participate, they would need to mark the appropriate box
indicating their consent, and this was then collected upon completion of the questionnaire.

2.2. Variable Measures

The outcome variable, postnatal case use, was obtained by asking the question, “How
many times have you received postnatal care from health personnel within 42 days of
childbirth?” (response options: 1 = Never, 2 = Once, 3 = Twice, 4 = Three times, and
5 = Four times or higher). In Thailand, PNC programs involve the examination of both
the mother and child. Previously, two PNC visits were recommended [25,26]. Currently,
postnatal health checks on mothers and newborns are scheduled at three time points:
(1) within seven days following the day of birth, (2) between 8 and 15 days after the day of
birth, and (3) between 16 and 42 days after the day of birth [21]. Thus, two binary outcome
variables were coded into two categories (≥2 vs. <2 times and ≥3 vs. <3 times). In addition,
to assess a single-unit increase in PNC visits, an ordinal scale was employed (never, 1, 2, 3,
or ≥4 visits) as an outcome variable.

The independent variables included sociodemographic factors (mother’s age, edu-
cation, marital status, working status, region, residence, intended pregnancy, number of
children, birth interval, mode of delivery, preterm delivery, low birth weight, and health
problems during delivery and postpartum), COVID-19-related factors (family income dur-
ing the COVID-19 pandemic, food insecurity changes due to COVID-19, worried about
becoming infected with COVID-19, diagnosed as COVID-19 positive, ever taken a COVID-19
vaccine), and COVID-19-related KAP. The variable “family income changes during the
COVID-19” was obtained by asking the open-ended question, “Currently, how much esti-
mated income did you and/or your family earn per month during the COVID-19 in 2020
and 2021?”; the responses were categorized into three equal tertiles (low, middle, and high).
The variable “food insecurity” was created from the combination of two questions—“Did
you ever run out of food before the end of the month or cut down on the amount you
eat to feed others in 2019 before COVID?” and “Did you ever run out of food before the
end of the month or cut down on the amount you eat to feed others during COVID in
2020 and 2021?”—and then coded into three categories (still insecure over time, secure to
insecure, insecure to secure/still secure over time). The variable “worried about becoming
infected with COVID-19” was gained from the question “How worried/fearful are you
about becoming (re)infected by the coronavirus?” Five options were provided (not at all
worried, a little worried, moderately worried, very worried, and extremely worried) and
then coded into three categories (not at all worried/a little worried, moderately worried,
very worried/extremely worried). The variable “ever diagnosed as COVID-19 positive”
was acquired from the question “Have you ever been diagnosed as COVID-19 positive?”
(yes and no responses) and coded into two categories (yes, no). The variable “ever taken
a COVID-19 vaccine” was attained from the question “Have you taken a COVID-19 vac-
cine? (response options: yes, no, and do not know)” and then coded into two categories
(yes, no/do not know).

For the variable “COVID-19 knowledge”, there were questions with response options
of true, false, and do not know. One point was recorded for a correct answer, with total
scores ranging from 0 to 9. Attitude toward the severity and prevention of COVID-19 was
assessed with seven questions, and the responses were recorded on a five-point Likert
scale (“strongly disagree” to “strongly agree”), with total scores varying from 7 to 35. The
practice of COVID-19 precautions was measured with six questions, and the responses
were recorded on a Likert scale ranging from 1 to 4 (“never” to “always”) with total scores
ranging from 6 to 24. Good knowledge, a positive attitude, and adequate practices were
based on the higher score of each variable. The three variables were coded into three equal
tertiles (low, moderate, or high).
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2.3. Statistical Analyses

Statistical Package for Social Science (SPSS) version 21 (IBM Corp., Armonk, NY, USA)
was used to perform the statistical analyses. The frequency and percentage of sociodemo-
graphic factors, barriers to accessing maternity care since the COVID-19 pandemic, and
COVID-19-related factors, including tertiles of COVID-19 KAP and number of PNC check-
ups within 42 days, were used for descriptive analysis. Two binary dependent variables
(≥2 vs. <2 times and ≥3 vs. <3 times) and an ordinal scale variable (never, 1, 2, 3, and ≥4)
were employed in the analyses. For bivariate analyses, chi-square tests or Fisher’s exact
tests were performed to assess the level of association between independent and dependent
variables. Variables with a p-value < 0.1 in the bivariate analyses were selected for binary
and ordinal logistic analysis as appropriate. Multiple logistic regression was carried out to
estimate the adjusted odds ratio (AOR), with a 95% confidence interval (CI), to explore the
factors associated with PNC use. A p-value < 0.05 was considered as significant.

3. Results

3.1. Percentage of Postnatal Care Uptake and Barriers to Accessing Postnatal Care Services

From a total of 840 postpartum women, the percentage of women who utilized PNC
was low (≥2 times 30.7% and ≥3 times 12.9%), while those receiving at least one PNC
checkup was 70.7% (one time 40%, twice 17.9%, three times 5.1%, and 7.7% four times or
more) (Figure 1).

 
Figure 1. Percentage distribution of postnatal care use among postpartum women aged 18–49 years
old at up to six months postpartum in Thailand during the COVID-19 pandemic.

As evident in Figure 2, although the majority of postpartum women (54.4%) reported
having no barriers to accessing maternity care during the COVID-19 pandemic, some
barriers were reported, such as being worried about becoming infected with COVID-19
(31.9%), government movement restrictions (11.7%), closure of healthcare centers (10%),
healthcare centers that—although open—could not provide timely care (9.2%), lack of
transportation (8.6%), lack of money to spend on medical costs (7.5%), and “family members
hindered me from going out” (8.1%) during the pandemic.
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Figure 2. Percentage of barriers stopping the accessibility of postpartum women to maternity care
during the COVID-19 pandemic. (Mark all that apply.)

3.2. General Characteristics of the Study Subjects

As presented in Tables 1 and 2, the majority of participants were married (90.4%)
and intended the pregnancy (83.9%). More than 50% of women were 29 years old and
younger, had a secondary school and lower education level, resided in rural areas, and gave
birth naturally. About 40% of women reported being extremely worried about becoming
infected with COVID-19. While half of the mothers had food security during the COVID-19
pandemic, 49.5% reported food insecurity (28.1% continuous food insecurity and 21.4%
experiencing food insecurity during COVID-19). Furthermore, 17% of mothers reported
having been diagnosed as COVID-19 positive, while 55.8% had received at least one dose
of a COVID-19 vaccine.

3.3. Bivariate Associations between Independent Factors and Postnatal Care Uptake

According to the bivariate analysis, independent factors such as the mother’s education,
working status, residence, mode of delivery, family income during the COVID-19 pandemic,
worries about COVID-19 infection, ever taken a COVID-19 vaccine, and COVID-19-related
knowledge were significantly associated with the PNC uptake (≥twice and the number
of uptakes) (p < 0.05), while urban residence, health problems during delivery, COVID-19-
related knowledge, and attitude were associated with PNC visits (≥3 times) (p < 0.05).
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3.4. Multivariate Association with Postnatal Care Uptake

As shown in Table 3, women who were self-employed or involved in a family-
based business (AOR = 1.96, 95% CI = 1.20–3.20) had an urban residence (AOR = 1.45,
95% CI = 1.06–2.00), Cesarean section (AOR = 1.86, 95% CI = 1.34–2.57), and worried about
COVID-19 infection (AOR = 1.66, 95% CI = 1.15–2.39 for no/a little worried and AOR = 1.64,
95% CI = 1.10–2.45 for moderately worried vs. very/extremely worried) were more likely
to utilize PNC (≥twice). Regarding PNC visits (≥3 times), urban residence (AOR = 1.69;
95% CI = 1.12–2.57) and a COVID-19-related attitude (AOR = 1.90, 95% CI = 1.07–3.39) were
associated with the uptake of these.

Table 3. Multivariate binary and ordinal logistic regression analyses of associations between selected
factors and postnatal care use.

Binary (≥2) Binary (≥3) Ordinal

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Maternal age (18–29 vs. 30–49 years) 1.00 (0.71–1.40)
Education of mother (secondary school or lower) 0.81 (0.56–1.16) 0.98 (0.73–1.32)
Working status

Waged/employed vs. unemployed 1.01 (0.67–1.52) 1.06 (0.76–1.47)
Self-employed/family business vs. unemployed 1.96 (1.20–3.20) 1.58 (1.04–2.39)
On maternity leave vs. unemployed 0.88 (0.55–1.41) 0.83 (0.57–1.21)

Region
North/Northeast vs. Central 1.09 (0.82–1.47)
South vs. Central 1.02 (0.68–1.53)

Health problems during delivery (yes vs. no) 1.67 (0.95–2.92)
Residence (urban vs. rural) 1.45 (1.06–2.00) 1.69 (1.12–2.57) 1.21 (0.93–1.58)
Delivery mode (Caesarean section vs. vaginal) 1.86 (1.34–2.57) 1.59 (1.22–2.08)
COVID-19-related factors
Family income during the COVID-19 pandemic

Middle vs. Low 0.85 (0.57–1.25) 1.20 (0.87–1.64)
High vs. low 1.08 (0.70–1.69) 1.30 (0.89–1.90)

Worried about COVID-19 infection
Not at all/A little vs. very/extremely worried 1.66 (1.15–2.39) 1.74 (1.30–2.33)
Moderately vs. very/extremely worried 1.64 (1.10–2.45) 1.32 (0.96–1.83)

Ever taken a COVID-19 vaccine (yes vs. no) 0.79 (0.56–1.10) 0.80 (0.61–1.04)
COVID-19-related KAP
COVID-19-related knowledge

Middle vs. Low 1.29 (0.83–2.01) 0.63 (0.32–1.23) 1.42 (1.00–2.01)
High vs. low 1.23 (0.85–1.78) 1.42 (0.89–2.25) 1.30 (0.97–1.75)

COVID-19-related attitude
Middle vs. Low 1.35 (0.77–2.34)
High vs. low 1.90 (1.07–3.39)

COVID-19-related practice
Middle vs. Low 1.30 (0.88–1.93)
High vs. low 1.20 (0.81–1.78)

Ordinal logistic analysis similarly showed that a single-unit increase in the number of
PNC visits was associated with women who were self-employed or involved in a family-
based business (AOR = 1.58, 95% CI = 1.04–2.40), had a Caesarean section (AOR = 1.57,
95% CI = 1.20–2.05), and worried about COVID-19 infection (AOR = 1.70, 95% CI = 1.26–2.28
for no/a little worried vs. very/extremely worried).

4. Discussion

A recent study from Ethiopia reported that early PNC checkups decreased by 9.3%
in the period from March to October 2020 (the first eight months of the pandemic) com-
pared with the period from July 2019 to February 2020 [13]. Thailand still lacks nationally
representative data in relation to PNC health checkups [21]. Before the pandemic, the preva-
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lence of married women aged 15–49 years whose last living child was aged 2–11 months
and who had received two postpartum checkups was 56.8% in 2020 [27] and 65.5% in
2009 [28]. Meanwhile, Thailand’s multiple indicator cluster survey (MICS) from 2015–2016
revealed that the national prevalence of PNC checkups among women aged 15–49 years
with a live birth in the last two years was 22% (≥2 times) and 3% (≥3 times) [21]. Our study
reveals a relatively higher percentage of PNC checkups (30.7% for ≥2 times and 12.8% for
≥3 times). On the other hand, the percentage of postpartum women who had never had
a PNC checkup (29.3%) was also higher in our study than that according to the national
estimate in 2015–2016 (18.2%) [21]. Although one should be cautious when interpreting
the results due to the use of non-random sampling in this study, the higher percentage
of women who had never used PNC in our study may be associated with COVID-19.
Further studies are needed to identify the impact of COVID-19 on PNC uptake among Thai
women using a nationally representative sample. Meanwhile, the discrepancy between
our estimates and the national estimates regarding access to PNC checkups may be partly
explained by the impact of COVID-19 mitigation measures, such as lockdowns and travel
bans, and the consequent financial loss of household income during the pandemic, which
may have prevented some women from utilizing healthcare services including PNC [17].
In Thailand, there are three health schemes: UHC, social security, and civil servant medical
benefits, depending on which the baby’s parent is applying for. Despite there being no
cost involved in accessing essential services in the public sector, some conditions, such as
delivery in a private facility, or the need for extra services, such as a special room, meals,
and additional drugs or treatment, may involve additional costs. Thus, financial difficulties
may hinder postnatal mothers from accessing essential maternity services, resulting in
socioeconomic inequality [12]. In this study, we also identified government movement
restrictions (11.7%), lack of transportation (8.6%), and lack of money to spend on medical
costs (7.5%) as barriers to the accessibility of PNC checkups during the pandemic. The
results of the bivariate analyses in this study indicate that those with high incomes during
the COVID-19 pandemic were more likely to have PNC, despite the multivariate analyses
showing no significance in this respect. In Thailand, women accounted for approximately
91% of manufacturing jobs losses and 58% of jobs overall when the COVID-19 impact on
the labor market was at its height during the second quarter of 2020 [29]. Socially deprived
women such as employees in the informal sector, those residing in conflict-affected areas
and rural communities, migrants, and minor ethnic groups, tend to suffer the most from
limited movement and income reduction. Many women in the informal economy, such as
market vendors, agriculture, massage therapists, domestic workers, and caregivers, face
a reduction in income and unemployment and have been left with limited eligibility for
social security schemes and stimulus packages by the government [30]. The findings of
this study also indicated that self-employed women or those involved in a family-based
business made greater use of postpartum service. The use of healthcare services depends
on the ability to pay opportunity costs (time and money), as well as direct financial costs
(such as medical fees, medical supplies, and transportation costs). Self-employed mothers
or those involved in a family-based business are more likely to be able to pay both costs
compared with housewives/unemployed or waged/employed.

During the pandemic, some hospitals faced challenges in managing COVID-19 and
protecting their health workers. Modified arrangements had to be made to allow patients
access to healthcare facilities [31]. Since urban health systems in Thailand are dominated
by hospital-oriented care, private clinics, and hospitals [32], women with no economic
problems might seek services from private hospitals during temporary health services
disruption at public hospitals during the pandemic. One study reported a lack of access to
maternity care in public facilities during the pandemic, with some women attempting to
seek maternity services at expensive private clinics or hospitals, which are unaffordable
for the poor [33]. Although it was reported that the effect of urban–rural residence in PNC
utilization was generally moderate in all Asian countries compared with sub-Saharan [34],
our study revealed that those living in urban areas utilized PNC more often. People living
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in rural areas tend to face more obstacles in trying to access health service providers, such
as longer travel distances and lack of transportation. On the other hand, those living in
urban areas have more choice of healthcare providers (public hospitals and private clinics)
and have easier access to the healthcare provider of their choice. Thus, it may be associated
with higher PNC use in urban areas in this study.

Meanwhile, Caesarean section delivery is positively associated with higher utilization
of PNC in this study. This may be partly explained by women’s understanding that the
content of postpartum service is different according to the method of delivery [20]. For
example, women undergoing a Caesarean section need to take extra precautions after
delivery since it takes about six weeks to recover. Thus, despite worries over COVID-19
infection, they need to go to health centers for their doctors to inspect the incision site
and check the progress of recovery. Therefore, those undergoing a Caesarean section may
adhere to the PNC schedule for the follow-up examination of the incision rather than
participate in other postpartum examinations [26].

This study demonstrated that a third of mothers reported a fear of becoming infected
with COVID-19 to be a barrier to accessing maternity care services (31.9%), and this is
supported by a Thai survey [35]. Mass media mostly focuses on the casualties and adverse
effects of COVID-19 on society, inducing additional stress, fear, and worry [17]. In our
study, the odds of utilizing the maternal health service were found to be higher among
mothers who did not fear COVID-19 infection. A study from central Ethiopia supports these
findings, revealing that women who did not fear COVID-19 infection were about three times
more likely to utilize maternal health services during the pandemic in comparison to those
who feared infection [36]. Several studies reported that the fear of becoming infected in
hospitals was the reason for lower PNC use [9–11,37–39].

This study showed that although the significance disappeared in the multiple logis-
tic regression model, COVID-19-related knowledge was positively associated with PNC
uptake in bivariate analyses. However, the COVID-19-related attitude remained signifi-
cantly associated with PNC (≥3 times) in the multivariate model. Training on COVID-19
prevention and the provision of related information may help to enhance positive attitudes
and practices toward avoiding COVID-19 infection. A study in central Ethiopia reports
that mothers who practiced COVID-19 preventative measures were 5.8 times more likely
to use maternal healthcare services, including postnatal care, compared with those who
did not [36]. Efforts should be made to improve COVID-19-related KAP through health
education among postnatal women.

This study has some limitations. Since it is a web-based, cross-sectional study,
the causal relationship between independent variables and outcome cannot be estab-
lished. In addition, some women residing in rural areas were illiterate and did not have
a phone/computer, internet access, or a sufficient level of digital literacy to participate
in this study. Furthermore, with the use of convenience sampling, women participated
voluntarily in this study, and those who did not participate may have had different experi-
ences. Therefore, caution should be applied when interpreting the results. Although this
study has some limitations, it can aid the understanding of maternity service utilization
by postpartum mothers in Thailand. Due to the limited information available on PNC
uptake, particularly during COVID-19, the findings of this study provide timely informa-
tion on PNC in Thailand, which is underutilized by mothers and health professionals, and
policymakers are urged to pay special attention to this area. In particular, efforts need to
be made to ensure socially deprived women living in rural areas experiencing economic
problems are protected during COVID-19 and any future pandemic. While healthcare was
traditionally delivered face to face during the pre-COVID-19 era, the spread of COVID-19
has accelerated the growth of new approaches to healthcare provision, such as the tele-
health program, including virtual consultations or video conferencing, with the utilization
of updated technologies and applications during the pandemic [40,41]. Even during the
COVID-19 pandemic, face-to-face contact with health personnel was still possible through
the practice of social distancing, although telephone contact tended to be the most popular
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form of communication. Thus, a new approach to healthcare provision, such as the tele-
health program, with the utilization of updated technologies and applications, should be
considered to provide maternity care services during the pandemic and beyond. A recent
study revealed that the shift to telehealth during the COVID-19 pandemic generally im-
proved patient satisfaction and reduced racial disparity, although not ideal for new patient
visits or those with serious health conditions [41]. For future research, a qualitative study is
recommended to provide an in-depth understanding of postnatal service utilization during
the pandemic.

5. Conclusions

This study provides timely information, revealing that a third of participants reported
never using postnatal care, and only about 13% of postpartum women accessed postnatal
care three times or more during the COVID-19 pandemic. Socially deprived women made
far less use of postnatal care. Since the fear of becoming infected with COVID-19 was found
to be a major barrier to women’s accessibility to PNC checkups during the pandemic, the
provision of postnatal care services, including the telehealth program, should be urgently
considered, especially for the socially disadvantaged.
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Abstract: There is a need for trained health professionals who can swiftly respond to disasters
occurring worldwide. Little is known about whether the currently available programmes in disaster
management are in line with the recommendations of expert researchers. Our objective was to
qualitatively review the characteristics of European educational programmes in health emergency
and disaster management and to provide guidance to help improve their curricula. We carried out
an integrative review to extract the main characteristics of the 2020/21 programmes available. We
identified 34 programmes, the majority located in Spain, the UK or France. The primary qualification
types awarded were master’s degrees, half of them lasting one year, and the most common teaching
method was in person. Almost all of the programmes used a virtual university classroom, a third
offered multidisciplinary disaster management content and teachers, and half of them employed
situational simulations. The quality of European educational programmes in health emergency
and disaster management has improved, especially in terms of using more practical and interactive
teaching methodologies and in the inclusion of relevant topics such as communication, psychological
approaches and evaluation of the interventions. However, generally, the educational programmes in
disaster management have not yet incorporated the skills related to the intercultural and interprofes-
sional awareness aspects.

Keywords: educational programme; emergencies; European; disasters

1. Introduction

In recent years, emergencies such as natural disasters (earthquakes, tsunamis, floods
or fires), the outbreak of the SARS-CoV-2 pandemic, intercontinental travel of migrant and
refugee populations, and other human-made disasters (armed conflicts, terrorist attacks, or
nuclear or chemical technological failures) have had a worldwide effect [1,2]. Situations
are considered disasters when the event exceeds the capacity of a country or community to
cope with it, thus generating material, economic, environmental or human losses (between
one thousand and one million) [3], and seriously disrupting the functioning of the affected
society [4]. Regardless of the disaster trigger, the result is often a cascade of human suffering
in the form of large-scale displacements, food shortages, disease outbreaks, violations of
people’s rights and dignity, and even deaths [5]. Thus, at a global level, different disaster
risk-reduction strategies have been implemented to increase nations’ and communities’
resilience to disasters and to reduce losses in human lives and in social, economic and
environmental assets [3].

With the agreement of the 2015–2030 Sendai Framework for Disaster Risk Reduction,
measures were established for the three dimensions of disaster risk (exposure to hazards,
vulnerability and capacity, and hazard characteristics) to help prevent new risks, reduce
risks and increase the resilience of communities or regions [6,7]. In addition, Marco Sendai
highlighted improvement in the training of health and non-health responders as a key
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element in effective disaster responses [7]. Intervention teams often feel insufficiently
prepared to act because they believe that their level of knowledge and technical skills
are inadequate, and their psychological or organisational preparation is poor [5,8]. In
addition, they believe that they have a diffuse leadership and an ambiguous distribution of
roles [9] during disasters. All of this tends to lead to misunderstandings and organisational
chaos, especially in terms of the command–control–communication triad [10] between the
involved parties (firefighters, state security forces, architects, engineers or other healthcare
professionals). This has significant negative implications for the effectiveness of inter-
ventions, responses to the complex demands of disasters and the health outcomes of the
affected population [11,12]. Thus, we believe that training in disaster management should
be improved [10,13,14].

A European multidisciplinary team of experts collaborated to develop a standardised
curriculum for international crises management, hereby referred to as DITAC (Disaster
Training Curriculum), funded by the European Union in 2014 [15]. The DITAC Project de-
veloped a holistic and standardised training plan aimed at all potential disaster responders
and managers. Researchers started by reviewing 140 educational programmes in disaster
management (EPDM) to search for commonalities between them. Thus, they proposed
that the minimum characteristics of an EPDM were that it should be skills-based, practical
and multidisciplinary, and competent to help resolve disaster scenarios. Subsequently,
these researchers proposed a new programme for integrated operational, tactical and strate-
gic training at every level of disaster coordination, communication and cooperation [16],
not to re-educate professionals in their profession but, rather, to train them in disaster
management with a greater intercultural and interinstitutional emphasis [10] based on
the following themes: (1) the theory of intercultural cooperation, setting out the general
principles of disasters, disaster cycles and their management, cultural factors, political
considerations and European organisation models; (2) intercultural awareness, addressing
the principles of public health, the main medical problems, search and rescue, security
and protection, logistics, mental health care and psychological support, all based on an
intercultural understanding; (3) interprofessional skills, especially communication skills in
planning and management, leadership and decision making, information gathering and
exchange, legal and ethical factors, non-governmental and voluntary organisations, risk
and vulnerability analysis, recovery and reconstruction; (4) complex scenarios (holistic
training) that would combine all of the above through simulations [10,15].

Without contradicting the global approach taken by the DITAC project, the 2015–30
Sendai Framework places human health at the centre of disaster management and considers
the development of healthcare personnel in this area a vital issue [6]. However, since then,
several publications have shown that the technical (knowledge) and methodological (know-
how) skills of doctors and nurses remain insufficient in this field [9,13,16–20]. Despite the
efforts made to standardise EPDMs over the last 7 years, we still do not know whether
the European EPDMs aimed at health professionals have incorporated the evidence-based
recommendations that standardised curricula should be developed to deal with the chal-
lenges posed by disasters. Based on recent literature reviews [21], we hypothesised that
gaps in skills development in this area still persist in these workers. Thus, there is a need to
renew European health professionals’ understanding of EPDMs and to provide directions
for their further development. Therefore, the purpose of this study was to qualitatively
review the characteristics of European EPDMs and to provide guidance on ways their
curricula could be improved.

2. Materials and Methods

Three researchers conducted a qualitative synthesis of the content regarding disaster
management published on European university websites, by implementing an integra-
tive review framework [22]. This review is presented in accordance with the ENTREQ
presentation criteria [23]. The ENTREQ statement helps researchers to report the stages
associated with the synthesis of qualitative health research: searching and selecting qualita-
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tive research, quality appraisal and methods for synthesising qualitative findings [23]. The
review protocol was not pre-registered.

2.1. Study Selection

The inclusion criteria for the courses considered were (1) postgraduate EPDM; (2) aimed
at medical or nursing professionals; (3) available during the 2020/21 academic year; (4) infor-
mation (curricula and teaching guides) that could be cross-checked on the university website
or upon request by email; (5) information expressed in English, French or Spanish; (6) course
delivery by a public or private university; (7) conducted in one of the following European
countries (Denmark, Sweden, Norway, Finland, Netherlands, Switzerland, Luxembourg,
United Kingdom, Ireland, Portugal, Spain, Italy, France, Belgium, Germany, Hungry, Austria,
Poland, Czech Republic, Romania, Bosnia, Bulgaria, Croatia, Greece, Cyprus, Malta, Slovenia,
Slovakia, Estonia, Latvia or Lithuania); (8) award of a certificate recognised, at minimum,
at the national level. Training programmes aimed at other professional profiles such as
psychologists, social workers, pharmacists, engineers or architects were excluded.

2.2. Search Strategy

Public and private universities were listed by country. The search engines on the
university websites were then used to identify potential EPDMs by entering the following
keywords: ‘disaster’, ‘catastrophes’ or ‘crisis intervention’. Additional records were identi-
fied through other sources (master’s degree advertising or by searching a specific search
engine https://www.masterstudies.com/ (accessed on 18 November 2020).

2.3. Data Extraction

The search was conducted between June 2020 and April 2021. A PRISMA flow diagram
was used to document the output of our search results (Figure 1) [24].

A total of 294 programmes were identified by two independent reviewers. The full
information of 37 curricula were thoroughly screened and assessed for eligibility. Any
disagreements between the researchers were discussed with a third reviewer. We finally
included 34 programmes. The outcomes were: country, university and programme ti-
tle; qualification type (master’s degree/postgraduate diploma or specialisation course);
number of European Credit Transfer and Accumulation System (ECTS) credits awarded;
programme duration; learning delivery modality (on-campus/online/blended); participa-
tion of teaching staff external to the university (yes/no) and their professional category;
use of situational simulations (yes/no); use of information and communication technolo-
gies (ICTs; yes/no; which one); content included in the curricula; competencies acquired
by the students.

2.4. Data Synthesis

Three of the researchers, who were all experienced female nurses with doctorate
degrees working as assistant professors, conducted the data synthesis. They were guided
by the principles of integrative analysis, which required them to order, encode, categorise
and summarise the data. The overarching stages specified by Whittemore and Knafl [22],
namely data reduction, data display and conclusion drawing, were followed. Qualitative
analysis of the course curricula was conducted by content analysis to break down the data
and group them into categories [25]. A descriptive analysis of the response frequencies was
performed for each of the categorical items, and the mean and standard deviation were
calculated (ẋ ± SD) for the continuous variables. SPSS® statistical software (version 26.0)
for Windows® (IBM Corp., Armonk, NY, USA) was used to analyse the data.
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Figure 1. PRISMA flow diagram of the search process.

3. Results

As summarised in Table 1, we identified 34 EPDMs from Belgium [26], Denmark [27,28],
France [29–33], Germany [34–36], Greece [37], Italy [38,39], Portugal [40,41], Spain [42–52],
Switzerland [53] and the United Kingdom [54–59]; 17 countries examined did not offer any
relevant programmes. A total of 69.7% (n = 23) of these EPDMs were master’s degrees
and 20.5% (n = 7) were specialisation courses. Some 89% of the programmes used the
ECTS credit system, awarding a mean of 83.3 ECTS points (SD = 68.3; range 3–315 ECTS
credits); however, no information on the academic credit system was available for 11%
of the courses [31,32,35,56]. The programmes lasted from 2 weeks to 4 years, with those
lasting one year being the most common (50%, n = 17). Only three EPDMs (8.8%) lasted
less than 100 h [31,32,41].
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Table 1. Characteristics of the educational programmes in disaster management assessed in this study.

Title
Country and
University

Qualification
Awarded,

ECTS/Duration

Delivery
Modality

Simulation
Training
Method

External
Teaching

Staff
ICTs

Risk and Disaster
Management [26] Belgium,

University
Sciences of Liège

Master’s degree,
60 ECTS/1 year On-campus Unknown Yes Virtual classroom

Disaster Management [27] Denmark,
University of

Borne

Master’s degree,
60 ECTS/1 year On-campus Yes No Virtual classroom

Disaster Management [28] Denmark,
University of
Copenhagen

Master’s degree,
60 ECTS/1 year On-campus Yes Unknown No

Environment, Health, and
Disaster Management [29] France,

University of
Montreal

Postgraduate
diploma,

30 ECTS/1 year
On-campus No No Virtual classroom

Nursing in Disaster
Situations [30] France,

University of
Neith

Specialisation
course,

20 ECTS/1 year
On-campus Yes No No

Disaster Medicine and
Exceptional Health
Situations [31]

France,
University of

Rennes

Postgraduate
diploma,

ECTS
unknown/96 h

On-campus Unknown No Virtual classroom

Disaster Medicine [32] France,
University of

Lorraine

Postgraduate
diploma,

ECTS
unknown/96 h

On-campus Unknown Unknown Virtual classroom

Disaster and Natural Risk
Management [33] France,

University of
Paul Valéry

Master’s degree,
60 ECTS/1 year On-campus No No Virtual classroom

Disaster Management and
Risk Governance [34] Germany,

University of
Bonn

Master’s degree,
120 ECTS/3 years On-campus Yes Civil

Protection Virtual classroom

Emergency
Management [35] Germany,

University of
Hochschule

Master’s degree,
ECTS

unknown/4 years
Blended Yes Unknown Virtual classroom

Crisis and Emergency
Management [36] Germany, Carl

Remigius Medical
School

Master’s degree,
90 ECTS/2 years Blended Yes Unknown Virtual classroom

World Health—Disaster
Medicine [37] Greece,

University of
Athens

Master’s degree,
120 ECTS/2 years On-campus Unknown

EMs,
academics,

military, civil
protection
unit and

healthcare
organisations

Unknown

Crisis, Emergency, and
Disaster Management [38] Italy, University

of Ciels

Master’s degree,
120 ECTS/2 years On-campus Yes No Virtual classroom

European Disaster
Medical Sciences [39] Italy, University

of Piemonte
Orientale

Master’s degree,
60 ECTS/1 year

On-
campus/Online No

WHO
members,
Doctors
Without

Borders NGO,
European
Society of

EMs.

Virtual classroom
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Table 1. Cont.

Title
Country and
University

Qualification
Awarded,

ECTS/Duration

Delivery
Modality

Simulation
Training
Method

External
Teaching

Staff
ICTs

Emergencies, Traumas,
and Disasters [40] Portugal, Santa

Maria School of
Health

Master’s
degree,

30 ECTS/1 year
Unknown Unknown Unknown Virtual

classroom

Emergency and Disaster
Medicine [41] Portugal,

University of
Nova

Specialisation
course,

3 ECTS/2
weeks

On-campus Unknown Unknown Unknown

Emergencies and
Catastrophes [42] Spain,

University of
Alicante

Master’s
degree,

60 ECTS/1 year
Blended Yes Yes Virtual

classroom

Study of Interventions in
Emergencies, Disasters,
and International
Cooperation [43]

Spain,
University of
Camilo José

Cela

Master’s
degree,

60 ECTS/1 year
Online Yes No Virtual

classroom

Disaster
Management [44] Spain,

University
CEU-Cardenal

Herrera

Specialisation
course,

16 ECTS/400 h
Online Yes No Virtual

classroom

Disaster
Management [45] Spain,

Complutense
University of

Madrid

Master’s
degree,

90 ECTS/2
years

On-campus Yes Unknown Virtual
classroom

Security, Crisis and
Emergency
Management [46]

Spain,
University of

Rey Juan Carlos

Master’s
degree,

60 ECTS/1 year
On-campus Yes Unknown Virtual

classroom

Integrated Disaster Risk
Management [47] Spain,

University of
Rey Juan Carlos

Specialisation
course,

30 ECTS/300 h
On-campus Yes Yes Virtual

classroom

Emergencies and
Disasters [48] Spain,

University San
Pablo CEU

Master’s
degree,

60 ECTS/1 year
On-campus Yes Yes Virtual

classroom

Emergencies and
Disaster Analysis and
Management [49]

Spain,
University of

Oviedo

Master’s
degree,

60 ECTS/1 year
On-campus Unknown Unknown Virtual

classroom

Emergency Health Care
in Extreme Situations
and Disasters [50]

Spain, Alcala
Formation

Specialisation
course,

20 ECTS/500 h
Online No No Virtual

classroom
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Table 1. Cont.

Title
Country and
University

Qualification
Awarded,

ECTS/Duration

Delivery
Modality

Simulation
Training
Method

External
Teaching

Staff
ICTs

Integrated Care in
Health
Catastrophes [51]

Spain, Alcala
Formation

Specialisation
course,

8 ECTS/200 h
Online No No Virtual

classroom

Civil Strife, Disasters,
and Catastrophes [52] Spain, Escuela

SAMU

Specialisation
course,

29 ECTS/725 h
Blended Unknown Unknown Unknown

Public Health Disaster
Management [53] Switzerland,

James Lind
Institute

Master’s
degree,

138 ECTS/2
years

Online Unknown Unknown Virtual
classroom

Disaster
Management [54] United

Kingdom,
University of
Bournemouth

Master’s
degree,

180 ECTS/1–2
years

On-
campus/Online Unknown Unknown

Spreadsheets
and word
processing

Disaster Management
and Resilience [55] United

Kingdom,
University of

Coventry

Master’s
degree,

180 ECTS/1–3
years

On-
campus/Online Yes Unknown Virtual

classroom

Risk, Crisis and
Disaster
Management [56]

United
Kingdom,

University of
Leicester

Master’s degree
ECTS

unknown/2
years

Online No

Safety and
Civil

Protection
Unit

Virtual
classroom and
Digital Library

Crisis and Disaster
Management [57] United

Kingdom,
University of

Lincoln

Master’s
degree,

315 ECTS/1–2
years

On-campus Yes
Civil

Protection
Unit

Virtual
classroom

International Disaster
Management [58] United

Kingdom,
University of
Manchester

Master’s
degree,

180 ECTS/1–2
years

On-campus No
NGOs and
civil organi-

sations

Virtual
classroom

Risk, Crisis and
Resilience
Management [59]

United
Kingdom,

University of
Portsmouth

Master’s
degree,

180 ECTS/1–2
years

On-campus Yes

Fire and
Rescue

Service and
City

Council

Spreadsheets
and word
processing

ICTs, information and communication technologies; ECTS, European Credit Transfer and Accumulation System; NGOs, non-governmental
organisations; EMs, emergency medical staff.

The on-campus modality was used in 58.8% (n = 20) of cases; 17.6% (n = 6) were
online and the remaining courses employed the blended modality. Virtual university
classrooms were the most common ICT types used (87.9%, n = 29). Half of the programmes
used situational simulations (n = 17), although no information on these was available
for 27.3% of the programmes. Almost a third (n = 10) of the programmes used external
multidisciplinary teachers such as health professionals, firefighters or civil protection
members. The contribution of international organisations, such as the World Health
Organization and non-governmental organisations including Doctors Without Borders
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and the Red Cross, in some programmes (the Piemonte Orientale programme) was of
special note. Finally, despite the variability in the denominations of the different study
programme subjects, there were ten main subcategories, each framed within the four phases
described by Blanchard [60] for disaster management (Table 2). It should be noted that the
information contained on the web pages of some EPDMs was scarce [30,32,33,37,50], while
others were extensive and detailed [27,34].

Table 2. Categories and Subcategories of Disaster Management, framed within Blanchard’s four
phases of disaster management [60].

Categories Subcategories

Phase 1.
Preparedness

Introduction to risks and disasters [26–31,33–35,39,44,47,51,53,59].
These standard curricula subjects provided knowledge about disasters and
their risks. They included the general concepts, characteristics of risks and
population vulnerability analyses.
Typology of risks and disasters
[27–29,31,33,34,37,38,40,42,43,45,47,49,52–54,56].
The relevance varied among the programmes from ‘curriculum subject’ to
‘topic’. These included classification of risk and disasters, risk estimation and
the hazard–threat binomial.
Legal framework [27–29,31,34,36,39,42,43,46,49]
This included legal topics related to disaster and emergency management,
the functions of governments and general and specific national and
international regulations.

Phase 2.
Response

Disaster management and planning [26–36,38–43,45–47,49,51,53–59]
This included management stages, management strategies and techniques,
leadership, management to reduce risk (security), logistics and medical
management.
Communication management [27,29,31,34,35,40,46,47,51,53,54]
These curricula subjects explained how organisations, countries and people
involved in a disaster communicate and stay updated at all times.
Intervention and evaluation [27,30,34,38,40–47,49,54–58]
This included specific knowledge about the professional response, its
analysis and evaluation using different tools and feedback.
Epidemiology and biostatistics [27,29,34,52,53,58]
This standard curriculum subject provided knowledge for the collection,
analysis and understanding of data.
Specific health training in disasters [27,30–32,34,36,37,39–45,48,50–52]
A standard curricula subject that provided general knowledge about
prevalent pathologies according to the disaster type and that trained specific
healthcare team skills.

Phase 3–4.
Recovery and
Mitigation

Post-disaster response [26,28,35,38,39,45,47,51,53,54,58,59]
These standard curricula subjects included the impact of disasters on
populations and communities, crisis intervention, emotional recovery and
post-traumatic stress disorder.

Dissertation
Master’s programmes included a final assignment that allowed the students
to demonstrate the integration of the training contents and their
skills/capabilities [26,27,33,34,42,43,45–50,53,56,58,59].

Almost half of the programs addressed general concepts related to disasters: (i)
risks and characteristics, (ii) types of disasters, (iii) disaster management and planning,
(iv) professional intervention and (v) specific health training. Approximately, one-third
of the programs included the ethical and legal framework, as well as psychological sup-
port [35,38,39,47,51,53] and international cooperation [28,34,38,42,43,45,47,51,52,58].

Few programs addressed specific content on the response to terrorist attacks [38],
the management of refugees and camps in disasters [28] or pandemics [29,53]. Only two
programs contemplated the development of intercultural cooperation [36,56], and none
referred to the development of interprofessional competencies. We did not find any pattern
to the contents of the programmes, according to the different countries.
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4. Discussion

This study provides a general overview and an updated database of the European
EPDM courses directed towards healthcare professionals that were available in the 2020/21
academic year. We aimed to identify whether universities offering EPDMs have improved
the quality of their curricula in recent years [61] by incorporating the proposed recommen-
dations that holistic and standardised programmes should have developed [15]. According
to our results, there were 34 EPDMs based in Europe that were aimed at healthcare pro-
fessionals. This figure is far from the 140 found by the DITAC group [15] because these
researchers included courses aimed at any participant type. However, when the DITAC
results were broken down, they had indeed included a similar number of programmes
aimed at healthcare professionals.

Over the last 7 years, the geographical distribution of these courses remained stable,
although the number of countries offering this type of programme had decreased. In line
with international recommendations [7,62], most of the EPDMs were master’s degrees with
an average duration of one year. Compared to the DITAC project, an increasing number
of programmes used the ECTS credit system, although it is important to note that DITAC
included professional courses undertaken in non-university settings (which did not use
the ECTS system).

Although the most common learning modality was still in person, the COVID-19
pandemic had encouraged faculties to find new ways to improve student experiences and
to ensure the safety of both students and staff. According to our results, the online modality
increased from 11% to 18% in recent years. However, the blended modality was presented
as the most useful and suitable teaching method for disaster management because it can
combine both theory and practice as well as cooperative and individual work. Moreover,
although still limited, thanks to the development of virtual teaching platforms, clinical
simulations could be implemented without students having to attend every session in
person [16,63]. These semi-presential courses allowed students to access course materials,
online sessions and collaborative work rooms.

Computer-generated simulation (virtual reality or augmented reality) is a growing
trend in the educational health context [64,65]. Virtual reality generates a three-dimensional
image or environment that a person can interact with in a seemingly real or physical way
using special electronic equipment, such as a helmet with a screen inside or gloves fitted
with sensors. Augmented reality is an enhanced version of the real physical world that
is achieved through digital visual elements, sound or other sensory stimuli delivered
via technology. Moreover, the augmented reality technology superimposes a computer-
generated image on a user’s view of the real world, thus providing a composite view.

The computer-generated simulation could be incorporated into EPDMs to allow
students to train for different scenarios by recreating situations and psychological states
as if they were real [64]. Students could interact with different in-disaster or post-disaster
environments without putting themselves or third parties in danger. For example, they
could train their risk management of geological processes such as earthquakes, tsunamis
or floods [65].

In line with expert recommendations, and following the aforementioned teaching
methodologies, half of the identified programmes used clinical simulations [8,11]. Sim-
ulation is considered the most effective teaching–learning methodology currently avail-
able [63,66] for training complex scenarios (for example, triaging multiple victims or
hospital situations in the field). This self-directed learning combines theory and practice,
engages students and increases their levels of satisfaction and self-confidence [67–69].
However, as with all virtual reality systems, high-fidelity simulation has a huge economic
cost because it requires the use of standardised mannequins or patients, software packages
and specific training for instructors [64,69].

In another vein, we noted that the main subjects addressed in the EPDMs reviewed
went beyond those defined by DITAC [15] (management, vulnerability analysis, logistics
and transport, law and ethics, and protection and security). In addition to these topics, the
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EPDMs considered the management of communications, interventions and evaluations,
epidemiology and biostatistics, and post-disaster responses, and, in the case of master’s
degrees, also incorporated a dissertation. The end-of-course dissertation is a relevant way
to develop future researchers’ skills to solve clinical practice problems.

Although the ‘response phase’ [60] has been highlighted as a desirable part of the
course content [10,70,71], the university websites reviewed contained insufficient data. For
example, we extracted information from just one EPDM about how to address terrorist
events, even though the academic literature suggests inadequate levels of preparedness
among healthcare staff in this regard [8]. Recent terrorism events in Europe have shown the
importance of being prepared, establishing community coalitions in advance to promote
efficient and effective mobilization, and responding successfully to the mental and physical
health needs of individuals affected by such disasters [72].

Similarly, the management of pandemics was named by just two EPDM. SARS-CoV-2
has been considered a pandemic since 11 March 2020. With almost 200 million confirmed
global cases of COVID-19, more than 4 million resulting deaths and in excess of 3500 million
vaccine doses administered, the pandemic still continues to spread [73]. Thus, in our
opinion, this highlights the fact that specific subject areas related to significant emergencies
such as terrorism or the management of pandemics must be included in EPDMs to train
professionals to deal with the severe psychological and physical consequences of such
acute emergency events. We suggest that EPDMs should be regularly updated to include
diverse types of disasters and that these education programmes must be made consistent
with the national plans and healthcare systems of different geographical regions [8].

Finally, it is important to mention the general structure of the revised training pro-
grammes. DITAC proposed a comprehensive programme split into two cycles: the first in
an undergraduate setting, and the second in the context of a master’s degree, each worth
30 ECTS credits. However, their intended purpose was not to train course members in their
profession or area of specialisation (that is, instructing nurses in nursing or logisticians
in logistics) but, rather, education in the specific elements of disaster management [10].
However, this proposal contradicts the general perception of doctors and nurses about their
deficit in technical competence in the context of disaster management [16–20], a perception
that arises from the lack of undergraduate degree training in subjects related to emergencies
at most European universities.

We cannot aspire to create a revolution in the undergraduate teaching plans of poten-
tial disaster responders in the short to medium term. Thus, we think a more attainable
goal would be the implementation of a first cycle worth 30 postgraduate ECTS for the
acquisition of knowledge in order to train doctors and nurses.

This would then be complemented by a second cycle, also worth 30 ECTS, to im-
prove their performance in terms of intercultural cooperation (how to work and behave
in an international team), intercultural awareness (understanding professional skills in
different intercultural contexts) and interprofessional skills (practical training with an
interinstitutional approach, especially in communication skills and flexibility) [10].

Although our results indicate that the current EPDM course coverage of the topics
from the first cycle is adequate, only two EPDMs seem to have, as of yet, incorporated the
skills suggested for the second cycle. This deficit was also noted when considering that
only one-third of the programmes incorporated non-university-based multidisciplinary
teaching teams to facilitate closer descriptions of the realities of disasters [10,62,74], an
aspect that should be generally improved by EPDM managers. As a summary, to provide
guidance for updates or new potential programmes aimed at healthcare professionals, we
have provided evidence-based suggestions in Figure 2.
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Figure 2. Suggestions to establish and improve the curriculums used in disaster management training.

Limitations

The first limitation of this current work was its inclusion criteria. The EPDM search
was limited to university contexts only, even though this type of accreditation is obtained
by other means in some regions of the world. However, the 2015–30 Sendai Framework
placed human health at the centre of disaster management and considers the development
of healthcare personnel in this area a vital issue [6]. This paper wanted to provide updated
data on what EPDMs look like, and how they can be better reorganized to improve health-
care personnel competencies. Moreover, all of the authors are professors at a European
university that teaches an EPDM course directed towards doctors and nurses.

Another possible limitation was the methodology we used to search for training
programmes. Although we performed an in-depth search, some relevant training courses
may have been missed. As Ingrassia et al. [63] identified, this is probably because there is no
comprehensive database for training and educational initiatives for disaster management,
either at the European or national level.

It is necessary to provide complete and detailed information on EPDMs on the web
pages and use a standardized vocabulary based on the literature. It is also necessary that
the extensive offer of EPDMs is compiled in a single institutional or collegial platform.
Different European associations, organizations or institutions interested in disaster risk
reduction or management could favour this compilation of training offers, such as the
Emergency Response Coordination Centre (ERCC) for European Civil Protection and
Humanitarian Aid Operations [75]. The Centre ensures the cooperation and coherence of
European Union action at the interinstitutional level, focusing on coordination mechanisms
with the European External Action Service, the Council and European Union Member
States. It also acts as a permanently available contact point when the solidarity clause
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is invoked and provides emergency communications and monitoring tools through the
Common Emergency Communication and Information System (CECIS), an alert and
notification application to exchange information in real time. There are other non-European
organizations with an interest in disaster risk reduction or management. For example, the
Alliance of International Science Organizations on Disaster Risk Reduction (ANSO-DRR)
is an international, non-profit and non-governmental scientific alliance bringing together
academies of science, research organizations and universities that share a strong interest in
disaster risk reduction in the regions along the land-based and maritime routes of the Belt
and Road Initiative [7].

Nonetheless, this exploratory work did provide useful information that could be
further expanded by consulting critical informants to obtain information that may not
be otherwise readily obtainable and to identify new programme topics. Finally, the lack
of similar studies in other regions meant that there were no benchmarks with which to
compare our results or to monitor the evolution of this type of education globally over
time. For future recommendations, similar studies should be conducted to enable the
benchmarking of programmes.

5. Conclusions

This study presents an updated database of the EPDMs available at European univer-
sities in the 2020/21 academic year and provides educators and researchers in healthcare
with an understanding of the current state of the training in health emergency and disaster
management. EPDMs have improved the quality of their teaching methodologies by mak-
ing them more practical and interactive, introducing relevant topics such as communication
and the evaluation of interventions, and developing research skills through dissertations.
However, the EPDMs have not yet incorporated the recommendation about intercultural
and interprofessional awareness skills.
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Abstract: Background: The School Fruit and Vegetable Scheme (SFVS) was developed to form the
habit of eating fruit and vegetables (F&V) among children. The survey aimed to identify both the
strengths of the scheme and areas that required support and strengthening in the further implemen-
tation of school schemes. Methods: The study was conducted from 2012 to 2015 among students of
randomly selected 85 primary schools that participated in the programme (intervention group) or
did not participate therein (control group). The F&V consumption among the students was evalu-
ated based on the 3 day food record method. Other behaviours were evaluated via frequency and
preference questionnaires. Results: Over the three years of implementing SFVS, fruit consumption
significantly increased by approximately 30 g/day, i.e., by 18%. In the control group, it increased
only by approximately 4%. At the same time, no increase in vegetable consumption was observed.
A number of other positive effects of SFVS were also found. These concerned students’ nutritional
attitudes and behaviours, such as a further increase in the children’s knowledge on the health aspects
of F&V consumption, the levels of their consumption and an increased preference for fruit in general.
Conclusions: The results indicate that providing F&V in schools free of charge can be an effective
strategy for enhancing F&V consumption among children, in particular by raising the awareness
of the health importance of F&V consumption and gradually influencing children’s eating habits,
especially when it comes to the habit of fruit consumption. The issue of vegetable consumption is an
area for intervention enhancement. There is also a need for further, in-depth analyses, taking into
account the impact of potential confounding factors.

Keywords: nutrition; fruit; vegetable; children; school; intervention programme; education

1. Introduction

The School Fruit and Vegetable Scheme was developed as one of the European Com-
mission’s operations aimed at improving the health and nutrition of children. In Poland,
the scheme was carried out from the 2009/2010 to the 2016/2017 school years and was
funded from the budget of the EU Common Agricultural Policy. The main principles of the
scheme were specified in the Polish National Implementation Strategy for the School Fruit
and Vegetable Scheme developed for individual school years.

The School Fruit and Vegetable Scheme aimed to change children’s dietary habits
by increasing the consumption of fruit and vegetables in the daily diet at a stage when
nutritional habits are shaped. Secondary goals concerned raising the social awareness
of proper nutrition, especially when it comes to children, and promoting healthy dietary
habits and knowledge on the origin of fruit and vegetables by various educational measures
at schools. Schools were obliged to carry out at least two educational activities a year from
a specified list of accompanying measures, such as organising thematic competitions and
festivals, outings to farms, discussions, healthy food days, cooking classes, running a
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school newspaper, maintaining a school garden, or having a second breakfast together with
tasting fruit and vegetables. The beneficiaries of the School Fruit and Vegetable Scheme
in Poland in the evaluated years (2012–2016) were children in Year 1–3 of primary school
(6–10 years old). The scheme was very popular—98% of the target group, i.e., more than
1.3 M of children from 11 thousand primary schools, participated in it. As part of the
scheme, children received vegetables and fruit free of charge. Children were given fresh
fruits (such as apples, pears, strawberries and blueberries), fresh vegetables (such as carrot,
sweet pepper, radish, -kohlrabi and cherry tomatoes), as well as fruit, vegetable or mixed
juices. The products were selected to include as many fresh fruit and vegetable and regional
products of the highest diversity and quality as possible. Fruit, vegetables and juices given
away as part of the scheme could not contain added fat, salt, sugar or sweeteners. Each
child participating in the scheme received 2–3 portions of fruit and vegetables per week
for a total of 20 weeks in a school year. Ready-to-eat portions of fruit and vegetables were
prepared and delivered to schools by approved suppliers. The School Fruit and Vegetable
Scheme was carried out as part of a cooperation between the sectors of agriculture, public
health and education. An authority responsible for implementing the School Fruit and
Vegetable Scheme in Poland was Agricultural Market Agency (now, National Support
Centre for Agriculture).

The School Fruit and Vegetable Scheme was subject to a regular effectiveness assess-
ment that was to determine whether and how it achieved the set goals. In Poland, the
scientific evaluation of the scheme covered the 2011/2012–2015/2016 school years and was
carried out by the experts from the Food and Nutrition Institute (now National Institute of
Public Health–National Institute of Hygiene–National Research Institute). The aim of the
evaluation was to identify the strengths of the scheme and areas requiring support and
reinforcement for the further implementation of such school schemes.

From the 2017/2018 school year, the assumptions and goals of the School Fruit and
Vegetable Scheme and the School Milk Scheme were combined in the School Scheme.

The results of studies on interventional and educational schemes conducted in the
school environment and their effects on nutritional habits and diet quality (including fruit
and vegetable consumption) indicate that these can be an effective tool for improving the
implementation of nutritional recommendations [1–3]. This is confirmed by, for example,
effectiveness assessment data concerning fruit and vegetable consumption promotion
schemes combined with fruit and vegetables being supplied free of charge at German or
Norwegian schools, where their short-term influence on increasing fruit and vegetable
consumption or long-term positive influence on fruit consumption (but not vegetables)
were demonstrated [2,4–7].

2. Material and Methods

The study was conducted from 2012 to 2016 at randomly selected 85 primary schools
that participated or did not participate in the EU School Fruit and Vegetable Scheme
among students in Years 1–3 (6–10 years old). The study also involved the children’s
parents/legal guardians.

The study was nationwide. It was conducted in five regions of Poland, representing the
central, eastern, western, northern and southern areas of the country. Stratified sampling
was used, with the school being the basic sampling unit. Before sampling, schools were
stratified into urban and rural areas. The study was designed in a way as to make the
student sample reflect the structure of population of students attending rural and urban
schools in Poland.

At each school, the headmaster chose two classes to participate in a survey. If there
was only one class in a school, the next school was chosen. The survey was carried out at
primary schools that participated in the School Fruit and Vegetables Scheme (intervention
group) and at primary schools that did not participate in the scheme (control group).

In terms of sociodemographic data such as gender of children participating in the
study, parental education, net income per family member and number of children in the
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family, no statistical differences were found between the intervention and control groups.
The evaluation study was conducted in the form of a panel study. The evaluation involved
several stages from 2012 to 2016.

The study was approved by the Bioethics Committee operating at the Food and
Nutrition Institute in Warsaw.

2.1. Material

The study involved students from randomly chosen schools who, in 2012, began their
school education in Year 1 classes indicated by the headmaster. A total of 3385 students from
85 schools that participated or did not participate in the School Fruit and Vegetable Scheme
were invited to take part in the study. The parents of 3113 students gave their informed
consent to the participation in the study. In the first year of the study, 2798 students actually
took part in it. The same students participated in the study in subsequent school years
(study stages) until 2016. Throughout the study, the school sample size decreased, which
was due to the joining of schools that, at the beginning of the evaluation, did not participate
in the scheme. Nonparticipating schools that joined the scheme during the study did not
take part in the further study stages. The student sample size also decreased, which was
caused by both the decreasing number of schools included in the study and the absence of
students on the survey day, their changed place of residence or a failure to fully complete
the survey and the consumption diary. In the third year of the study, an informed consent
to the participation in the study was given by the parents of 2631 students in total, with
2251 students actually taking part in the study (Table 1). The final survey return rate in the
study amounted to 80.5%.

Table 1. Changes in the sample size of children taking part in the evaluation study in the years 2012–2015.

Year
of

Study

Total Number of
Children Invited

to the Study

Total Number of
Children Taking
Part in the Study

Number of Schools Participating in
the Study

Number of Children
Participating in the Study

Included in
the Scheme

Not Included in
the Scheme

Included in the
Scheme

Not Included
in the Scheme

2012 3385 2798 41 44 1518 1280

2013 3333 2773 41 44 1500 1273

2014 3003 2075 41 36 1269 806

2015 2631 2251 41 25 1463 788

2.2. Research Tool

A research tool for children and parents was an anonymous survey. In addition,
children who took part in the study were measured and weighed by a school nurse.

The parent survey contained questions relating to sociological data, open-ended and
multiple-choice questions relating to lifestyle, dietary habits with an emphasis on fruit and
vegetable consumption, and knowledge on proper nutrition, as well as the child’s fruit and
vegetable consumption, dietary habits and lifestyle. The questionnaire included questions
relating to the child’s consumption of fresh fruit, vegetables, including salads, other raw
vegetables (sliced or whole) and boiled vegetables.

The child survey contained questions related to the knowledge of proper nutrition,
dietary habits with an emphasis on fruit and vegetable consumption, lifestyle and dietary
preferences, including fruit and vegetables. Children’s knowledge of proper nutrition was
measured by an open-ended question “What should you do to live a healthy life?”. Another
question was measured by the item “How many portions of fruit and vegetables should
you eat?” using a scale ranging from 1 to 7 where, 1 = “should not eat fruit and vegetables at
all” and 7 = “5 or more portions per day”, acknowledged as correct knowledge. Children’s
dietary preferences were measured by an open-ended question “What do you like to eat?”.
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Fruit consumption frequency was determined based on the question related to the
fresh fruit consumption frequency. Vegetable consumption frequency was determined
based on three questions by adding up the consumption frequency of vegetables in the
form of salads, other raw vegetables (sliced or whole) and boiled vegetables (excluding
potatoes).

In addition, the students’ dietary habits were assessed using the 3 day food record
method. The parents were required to fill in a 3 day food record with the child, where they
included products, meals, beverages (along with their weights or home-based measures)
consumed by their child during two school days and one weekend day. The parents were
trained by the interviewer and additionally received written tips on how to fill in the food
record correctly.

The consumption assessment and analysis were carried out using the DIETA 5.0
computer software (National Institute of Public Health-National Institute of Hygiene-
National Research Institute, Warsaw, Poland)designed to assess individual and group diet
as well as to plan and analyse consumption among tested populations against nutritional
standards. It allows for calculating energy and nutritional value of diets as well as the
consumption volume of products and dishes. It also ensures standardization of data input
regarding products and dishes consumed (order and accuracy of determining the type and
composition of dishes), dish recipes, serving size determination (choice of serving sizes
suggested in the software), calculation method (identical reduction volumes) and results
obtained (ingredient quantity and comparison to standards).

2.3. Course of Study

In accordance with the methodology, the study was conducted in two school groups:
schools that participated in the scheme (intervention group) and schools that did not
participate in the scheme (control group). The survey was conducted near the end of the
school year (May/June). The first study stage was an exception, as it took place at the
beginning of the school year (October), before the start of actions associated with the School
Fruit and Vegetable Scheme.

2.4. Statistical Methods

The statistical analysis was conducted using the Statistica 10.0 software (StatSoft Inc.,
Tulsa, OK, USA 2011). When it comes to the analyses of key study variables, that is fruit and
vegetable consumption frequency and consumption expressed in grams, tests of normality
(Shapiro-Wilk test) were conducted. Because the distributions of the aforementioned
variables significantly deviated from the normal distribution, nonparametric methods
were used to verify the hypotheses. For comparisons between the two groups in an
independent plan (comparisons between the intervention group and the control group),
the Mann–Whitney U test was used; for comparisons in a dependent plan (comparisons
between two study stages), the Wilcoxon signed-rank test was used. Basic parameters
of descriptive statistics were also calculated: medians, arithmetic means and standard
deviations. For comparing proportions in the groups, Pearson’s chi-squared test was
used, while for comparisons between measurements, the sign test was used, and numbers
and proportions were given. When it comes to variables expressed on ordinal scales, a
comparative analysis was additionally performed for means calculated for codes attributed
to individual answers. Because this analysis only complemented the previously conducted
chi-squared tests and its purpose was to discover potential tendencies to change attitudes,
by way of exception, parametric Student’s t-tests were used for independent variables
(when comparing groups) and dependent variables (when comparing measurements).
The significance level was set at α = 0.05. Results were statistically significant when the
calculated test probability was p < 0.05.
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3. Results

3.1. Fruit and Vegetable Consumption by Children

After one year in the scheme, the amount of consumed fruit (p < 0.0009), vegetables
(p < 0.027) and fruit and vegetables together (p < 0.0003) significantly increased among the
children who were included in the intervention. The results related to fruit and vegetable
consumption (on school and weekend days) are shown in Figures 1–3. At the same time,
the control group recorded a lower amount of fruit consumed (p < 0.043), while the amount
of vegetables did not significantly change. After one year in the scheme, the intervention
group consumed 11% more fruit than the control group and 9% more fruit and vegetables
together. Two years in the scheme, on school and weekend days, in the intervention group,
the total fruit and vegetable consumption significantly increased by 9 g (p = 0.004), which
was mainly due to increased fruit consumption (p < 0.00001 for fruit alone). In the control
group, no statistically significant increase in the total fruit and vegetable consumption was
recorded, but there was a statistically significant increase in fruit consumption (p = 0.01),
although lower than in the intervention group. At the end of the second year of intervention,
the total fruit and vegetable consumption in the intervention group was still higher—the
difference was 21 g, which constitutes a 7% difference (p = 0.0008). On both school and
weekend days, in the group included in the scheme, the consumption of fruit and vegetables
together significantly rose (by 20.4 g; p < 0.000) after three years, which was due to the
increased consumption of both fruit and vegetables. In the control group, there also was a
statistically significant increase in the consumption of fruit and vegetables together, which
was mainly associated with the increase in vegetable consumption. However, at the end
of the third year of the intervention, in the group included in the scheme, the total fruit
and vegetable consumption on school and weekend days together was still significantly
higher than in the control group (which was attributed to higher fruit consumption in the
intervention group than in the control group; 19.5 g difference, p = 0.018).

Throughout the three years of the School Fruit and Vegetable Scheme, fruit con-
sumption increased by 30 g/day, i.e., 18%, while in the control group by 4%. Vegetable
consumption remained at a similar level for the first two years of the scheme, while in
the third year, it rose significantly in both groups (no statistically significant differences
between the groups at the end of the scheme).

Figure 1. Fruit consumption (on both school and weekend days) during the three years of the study.

427



Int. J. Environ. Res. Public Health 2021, 18, 12331

Figure 2. Vegetable consumption (on both school and weekend days) during the three years of the study.

Figure 3. Total fruit and vegetable consumption (on both school and weekend days) during the three years of the study.

3.2. Children’s Knowledge on Proper Nutrition

There was a significant rise in children’s awareness in link between fruit and vegetable
consumption and health in the first year of the scheme. After one year in the scheme, to
the open-ended question “What should you do to live a healthy life?” in the intervention
group, significantly more children answered “eat vegetables” and “eat fruit” but also “be
more physically active” and “do not eat sweets”. In the second year of the scheme, the
children’s awareness that eating fruit and vegetables is important for their health was
maintained. In the intervention group, the proportion of children indicating “vegetable
consumption” increased by 14.9%, while in the control group by 10.9%. At the end of
the second year of the scheme, in the intervention group, children significantly more
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often answered “eat vegetables” compared to the control group children (70.3% vs. 57.8%,
respectively, p < 0.00001). In addition, the link between fruit consumption and health
was pointed by significantly more children in the intervention group—72.6% compared
to 60.8% of children from the control group (p < 0.000001). In the third year of the study,
in the intervention group, the percentage of children arguing that one needs to eat fruit
and vegetables in order to be healthy did not significantly change relative to the previous
year. In the control group, however, the number of children arguing that one needs to eat
fruit and vegetables in order to be healthy increased to the level of the intervention group.
At the end of the third year, the results achieved did not significantly differ between the
intervention group and the control group. The data are shown in Figures 4 and 5. In both
groups, after three years in the scheme, approximately three out of four children indicated
that one needs to eat fruit and vegetables in order to be healthy. The level of knowledge
on this matter in the control group matched the higher level of knowledge among the
intervention group children achieved in the previous two years.

After the first year, there was a significant increase in the knowledge of the children
participating in the scheme on the recommended daily portion of fruit and vegetables.
In the second year of the scheme, the proportion of correct answers related to the recom-
mended daily portion of fruit and vegetables increased again (by 7.3%, p = 0.001), while
in the control group, this knowledge did not change. At the end of the second year of
the study, the intervention group children answered correctly more often than the control
group children—50.5% and 40.2% of correct answers, respectively (p < 0.000). After the
third year of the scheme, in the intervention group, there was a further increase (by 9.5%)
in the proportion of children having knowledge of the recommended vegetable and fruit
portions. At the same time, a significant drop in the number of children correctly answering
the question “How many portions of fruit and vegetables should you eat?” in the control
group was observed. At the end of the third year of the scheme, significantly more children
in the intervention group had correct knowledge on the recommended daily portion of
fruit and vegetables (59.8% vs. 31.5%; p < 0.000). The data are shown in Figure 6.

Figure 4. Proportion of children indicating vegetable consumption as a health-supporting behaviour during the three years
of the study.
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Figure 5. Proportion of children indicating fruit consumption as a health-supporting behaviour during the three years of
the study.

Figure 6. The proportion of children correctly answering the question “How many portions of fruit and vegetables should
you eat?” during the three years of the study.
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3.3. Children’s Dietary Preferences

After one year in the scheme, to the question “What do you like to eat”, “fruit” was
the answer given more frequently in the intervention group than in the control group
(30.1% vs. 23.3%; p = 0.0001). Only 15.5% of the students from the intervention group and
13.5% of the students from the control group indicated vegetables after one year in the
scheme, but the differences were not significant. After two years in the scheme, children in
the intervention group also answered “fruit” to the aforementioned question more often
than in the control group (39.5% vs. 34.9%, respectively, p = 0.03). In both groups, fewer
children indicated vegetables as products they liked, as opposed to fruit. After three years
in the scheme, the number of children indicating vegetables as products they liked was
significantly higher in the intervention group than in the control group (34.6% vs. 24.5%;
p < 0.000). What is more, in the intervention group, the number of children who liked fruit
was significantly higher (42.3% vs. 35.7%; p = 0.007). The data are shown in Figures 7 and 8.

Figure 7. The proportion of children indicating fruit as products they like to eat during the three years of the study.

Figure 8. The proportion of children indicating vegetables as products they like to eat during the three years of the study.
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4. Discussion

Health-supporting dietary habits developed in childhood translate into children’s
health and correlate with adult health, reducing the risk of numerous noninfectious dis-
eases [8–10].

One of the important aspects of a health-supporting nutritional model is the regular
consumption of fruit and vegetables. According to the recommendations by World Health
Organisation (WHO), one should consume at least 400 g of fruit and vegetables with a
frequency of at least five portions a day [11]. However, studies indicate that achieving
this minimum is problematic. The results of the IDEFICS study suggest that only 8.8%
children meet the recommendations on fruit and vegetable consumption [12]. Children
aged 6–11 consume, on average, from two to three portions of fruit and vegetables per day,
as suggested by studies carried out in Europe, Australia and the United States [13].

Studies indicate that the consumption of fruit and vegetables by children and adoles-
cents in Poland is also unsatisfactory. According to the COSI study (2016), only 23.8% of
8 year-olds consumed vegetables every day, while 63.4% consumed them several times a
week. When it comes to fruit, 35.7% children consumed them every day, while 59% children
had fruit on several days in a week [14]. The HBSC study (2018) conducted among a group
of adolescents aged 11–15 demonstrated that 38.2% of teenagers consumed fruit and 34.2%
vegetables with recommended frequency. Daily fruit consumption became increasingly
rarer with age in both sexes. The lowest proportion of adolescents consuming vegetables
at least once a day was recorded for 13 year-olds, both boys and girls. Compared to the
results of the HBSC study of 2014, the proportion of adolescents who had vegetables every
day rose by 4.9%, while fruit rose by 4.4% [15,16]. Therefore, there is still a need to conduct
various campaigns to popularise health-supporting habits, including an increase in fruit
and vegetable consumption among children and adolescents. One of such campaigns was
the EU educational and interventional School Fruit and Vegetable Scheme, implemented in
Poland since 2009.

An extremely important aspect of conducting such schemes is their evaluation in order
to assess the effectiveness of actions taken and determine areas that require corrections. The
analysis of data from the evaluation of the Polish edition of the School Fruit and Vegetable
Scheme indicated that, over the three years of the scheme, fruit consumption significantly
increased by approximately 30 g per day, i.e., 18%. Although this amount is not significant,
it indicates an upward trend in the consumption of food products, which are so crucial for
the proper functioning of the young organism. At the same time, in the control group, it
only rose by approximately 4%. Vegetable consumption remained at a similar level for the
first two years of the scheme, while in the third year, it rose significantly in both groups
(no statistically significant differences between the groups at the end of the scheme). The
results showed positive effects of the scheme mostly on fruit consumption. Studies by
other authors also confirmed a higher preference for fruit compared to vegetables [17].
The reason for this preference can be fruit’s sweet flavour as opposed to vegetables. The
literature’s data indicate that the preference for sweet and salty flavours is the highest in
the early childhood and decreases slightly with age [18,19].

Despite higher fruit consumption observed as a result of the scheme, the low total fruit
and vegetable consumption as compared to the WHO recommendations is still a concern,
as is the minimal effect of the scheme on vegetable consumption. The small effect of the
School Fruit and Vegetable Scheme on vegetable consumption can be caused by the fact
that, one portion of fruit and vegetables made available twice a week consisted of less
vegetables (60 g) than fruit (100–150 g). Additionally, it needs to be noted that juices were
distributed four times in 10 weeks.

Previous studies related to the effectiveness of schemes aimed at increasing fruit and
vegetable consumption among children showed that it is easier to boost fruit consump-
tion than vegetable consumption due to fruit’s sweet flavour being better tolerated by
children [4,20].
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One of these studies assessed the effectiveness of the School Fruit and Vegetable
Scheme and the influence of the frequency of providing fruit and vegetable portions on
changing children’s habits. Supplying fruit for three days, but also for two days, in a
school week caused an increase in fruit and vegetable consumption among children. It was
observed that children who attended an after-school club derived greater benefits from the
supply of fruit to school, which the authors attributed to the fact that the fruit and vegetable
that were left in the morning were given to children participating in an after-school club.
Thus, students who spent a whole day at school had more opportunities to access fruit
and vegetables. The authors conclude that the EU School Fruit and Vegetable Scheme is
generally a useful tool aimed at increasing the consumption of fruit and vegetables by
primary school students [21].

In the School Fruit and Vegetable Scheme, the practical aspect of free distribution of
fruit and vegetables among children at school is important. The authors of a study evaluat-
ing the effectiveness of the 5 a day for KIDS scheme concluded that 135 min educational
classes at school did not seem to increase fruit and vegetable consumption among children.
According to the researchers, the scheme’s effectiveness can be improved, e.g., by increas-
ing the involvement of parents and/or supplying free fruit/vegetables every day [22]. In
another study, it was demonstrated that the School Fruit and Vegetable Scheme increased
fruit and vegetable consumption in a group that received fruit free of charge. The effect
was evident after three months of distribution. After seven months, the effect remained sig-
nificant, although it decreased and returned to the baseline level in the second year, when
the students were no longer included in the scheme. The scheme brought a short-term
effect of increased fruit and vegetable consumption. The authors argue that further studies
on the influence of factors that bring long-term effects of increased fruit and vegetable
consumption among children are necessary [23].

A systematic review of 10 interventions increased fruit and vegetables intake in
primary school children, resulting in a significant effect on fruit and vegetable consumption,
ranging from 0.3 to 0.99 portions a day [24].

The School Fruit and Vegetable Scheme is also an educational scheme consisting of
accompanying measures aimed at increasing children’s and parents’ knowledge, as well as
reinforcing health-supporting behaviours among students included in the scheme.

As a result of the programme, there was an increase in children’s awareness of the
importance of eating fruit and vegetables for their health, an increase in knowledge about
the recommended number of daily portions of fruit and vegetables and an increase in
preference for this group of products.

It can be assumed that these positive observations relating to knowledge and pref-
erences were affected by the educational measures conducted as part of the scheme. The
School Fruit and Vegetable Scheme, which relied both on supplying fruit and vegetables
and on conducting accompanying educational measures, constitutes good practice that
contributes to increasing children’s knowledge on healthy nutrition. Children who did not
participate in the scheme showed poorer knowledge on the recommended number of fruit
and vegetable portions and more rarely answered that they liked to eat vegetables. The eval-
uation results indicate that the children’s knowledge and awareness of the health impact of
fruit and vegetables and recommendations on their consumption systematically rose.

However, it needs to be noted that, after three years of participation in the scheme,
only slightly more than half of the intervention group students were able to tell the correct
recommended number of fruit and vegetable portions. This leads to the conclusion that
information passed in the form of accompanying educational measures may be insufficient,
incoherent or delivered in a manner that is not attractive enough. Accompanying measures
as an integral part of the scheme should, then, be reinforced and continued at various
levels of student’s school education. Educational measures that accompany the School
Fruit and Vegetable Scheme should, first and foremost, be supported by a package of
unified and systematised educational materials to be used by the teachers of all the schools
participating in the scheme, including lesson scenarios, teaching aids, both for working
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with the students and their parents, which would help the schools achieve set goals in an
attractive and unified way.

It has been proven that the most effective educational programmes on correct nutrition
and physical activity are based in the school environment. The school environment,
including students, teachers and other school employees, as well as parents or even the
local community, provides numerous opportunities to spread knowledge in the form of
various measures and activities reinforcing health-supporting behaviours, including higher
fruit and vegetable consumption. In light of the increasing issue of overweight and obesity
among children and adolescents, it is necessary to organise health-promoting educational
measures covering the entire school environment [6–8].

In accordance with expert recommendations, prevention schemes aimed at increasing
the knowledge and shaping correct nutritional attitudes and habits require far-reaching
measures. Single actions or interventions do not bring expected results and should be a
part of long-term programmes [8,25].

A significant factor that affects children’s fruit and vegetable consumption are parents’
dietary habits. Numerous studies suggest that higher fruit and vegetable consumption
among school-aged children depend on such familial factors as the parents’ fruit and
vegetable consumption, encouraging the child to eat fruit and vegetables, giving the child
fruit and vegetables to school, the availability of fruit and vegetables at home and the
parents’ knowledge on the recommended fruit and vegetable intake. The results indicate
the great importance of educational measures targeted at parents, which are needed to
increase fruit and vegetable consumption among children [26–29]. Parents’ dietary habits
and their health-supporting behaviours play an extremely significant role in shaping the
children’s preferences for fruit and vegetables, which means that working with parents on
an ongoing basis, with an emphasis on health-promoting education, should be an inherent
part of the scheme’s accompanying measures. Schools should have tools at their disposal for
conducting systematised and planned educational measures targeted at parents. Working
with parents gives the chance to create a unified educational environment and, as a result,
a higher effectiveness of measures aimed at increasing fruit and vegetable consumption.

The choice of fruit and vegetables shared as part of the scheme should be diverse.
Expanding the range of products offered to children at school and thus making it more
attractive, provided that it spans for a longer period, might contribute to increasing the
effectiveness of measures conducted.

Headmasters should enforce the quality of products delivered by suppliers because
reduced quality, even if it affects only some product batches, may influence the food
characteristics that children find important, such as sweetness, crispiness or juiciness, and
constitute a critical point affecting the consumption among children and the scheme’s
effectiveness.

According to the authors, a strength of the study is that it compares changes not only
between the different stages of the study (years) but also between the intervention and
control groups. There were some limitations of the study. In the present study, all data were
self-reported by parents with children and thereby may be limited by their comprehension
and memory. Another limitation was that the sample size at the last year of the study was
lower than planned for the control group, which was due to the joining of schools which,
at the beginning of the evaluation, did not participate in the scheme. A limitation related
to data analysis might be the fact that observed differences between study groups might
not be due only to the intervention but also to the changes in individual or school-level
characteristics. This is particularly important in case, as many schools were dropped from
the control group in later years of the intervention. However, in terms of sociodemographic
data such as gender of children participating in the study, parental education, net income
per family member and the number of children in the family, no statistical differences
were found between the intervention and control groups in every year/stage of survey. In
addition, the analyses were conducted each year, between years, in the form of a panel
study in the same group of children.
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5. Conclusions

Supplying portions of fruit and vegetables free of charge at school can be an effective
strategy leading to increased fruit and vegetable consumption among children. Partic-
ipation in a scheme whereby fruit and vegetables are supplied along with conducting
accompanying measures raises the awareness of the health importance of eating fruit and
vegetables and the gradual effects on children’s dietary habits, especially when it comes
to the habit of eating fruit. The issue of vegetable consumption is an area for intervention
enhancement. There is also the need for further, in-depth analyses, taking into account the
impact of potential confounding factors.
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Warszawa, Poland, 2018; (polish version).
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Abstract: Background: This study analysed the psychological and psycho-emotional stress in cardiac
surgery. Using heart rate variability (HRV) analysis, it is possible to record intraoperative objective
stress responses in surgeons. The aim of the study was to assess with the help of HRV parameters
the postulated increased stress levels of cardiac surgeons in training compared to experienced
senior cardiothoracic surgeons in exactly the same work situation in order to make qualification-
differentiated statements about physiological stress during surgical interventions. Methods: During
surgical teaching procedures, long-term ECG data (n = 15 each) for two operating residents and
their assisting senior physicians were recorded. Time and frequency domain HRV parameters were
analysed. Results: The time-related parasympathetic-dominated HRV parameters RMSSD (19.5 ms
vs. 28.1 ms), NN50 (297.67 vs. 693.40), and cardiac interval mean RR (692.8 ms vs. 737.3 ms) indicate
a higher stress level in the operating residents compared to the experienced surgeons. The higher
stress index (11.61 vs. 8.86) confirms this. Conclusion: Compared to experienced surgeons, operating
residents showed lower parasympathetic activity and higher stress levels during cardiac surgery
training procedures.

Keywords: heart rate variability; stress responses in surgeons; senior surgeons; surgery residents

1. Introduction

Compared to other occupational groups, the medical profession in general is as-
sociated with specific psychosocial stresses [1], and surgical physicians are exposed to
additional risks and hazards. As various studies have shown [2–4], it is mainly work-
related psychological stress that characterises the everyday life of a surgeon. The hazards
resulting from work-related stress can have different health effects on those affected [5,6].
Burnout in particular has been a frequent component of diverse research related to stress
identification in surgeons or physicians due to the presence of numerous long-lasting stres-
sors that lead to impairment in the area of mental and psychosomatic health [7]. Prevalence
estimates for burnout among physicians in Germany vary from about 4–20% [8]. A major
part of the daily work in cardiac surgery consists of performing and assisting in surgical
procedures. In this field of activity, surgeons are exposed to specific stressors, which can
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have an impact not only on the psychological strain, but also on intraoperative performance
in the form of complications [9].

Training scenarios are crucial for the cardiac surgery profession, and there is limited
availability of surgical simulators similar to those used in pilot training [10]. Moreover,
these are not systematically used in training; most learning experiences occur during the
operation itself. In this scenario, the senior surgeon also has a special position, especially
due to the fact that he or she must constantly monitor and consider several processes (is
the physician in training performing the current part of the operation adequately? What
are the potential dangers that need to be pointed out? Is it responsible to let the junior
surgeon also perform the upcoming steps, or is it necessary to take over the operation?).
The above-mentioned processes are repeated continuously throughout the course of the
operation, which also results in an especially tense situation for the instructor. In addition,
the senior surgeon has the ultimate legal and medical responsibility for the course of the
operation and for the patient.

Therefore, the aim of the current study was to determine:

1. The extent to which stress levels affect heart rate variability (HRV) in trainee cardiac
surgeons.

2. The difference in stress levels between junior surgeon trainees and senior surgeons
during cardiac surgery teaching procedures.

3. Whether preventive and health-promoting measures can be derived from the resulting
findings and conclusions can be drawn for clinical practice, for example, in terms of
arranging the operating room schedule.

4. Which valuable findings regarding stress should be generated for occupational groups
in the context of occupational medicine and science.

However, mental stress in the operating room is difficult to measure. A number of
vegetative and objective stress parameters to measure work stress/work strain have already
been established [11]. Due to increasingly smaller measurement instruments and lower
costs [12], the analysis of HRV is considered a feasible objective non-invasive measurement
method in occupational medicine/occupational sciences in order to make statements about
the degree of stress in a wide range of occupational groups as well as about the quality of
the regulation of the cardiovascular system. In a review by Thielmann and Böckelmann
2016 [11], various studies related to the psychological stress of surgeons were pointed
out, and it was confirmed that the heart rate increases in stressed surgeons and the HRV
parameters show lower expressions.

2. Study Design and Sample Description

In a cooperative study by the Department of Occupational Medicine at the Otto-von-
Guericke University Magdeburg and the Clinic for Cardiac and Thoracic Surgery of the
University Hospital Magdeburg, the objective stress of residents and senior physicians
during surgical teaching procedures in aortocoronary bypass (ACB) operations was in-
vestigated over a period of 6 months. The positive vote of the ethics committee of the
Otto-von-Guericke University Magdeburg under the registration number 2020/185/19
is available, and the ethical standards of the Declaration of Helsinki in its currently valid
version were observed. The current study is concerned with the analysis of recorded intra-
operative stress parameters in assistant and senior physicians in the same work situation.
On the basis of the results, statements will be made on the objective stress by means of the
collected HRV parameters. Thus, the differences in stress levels during surgical teaching
interventions between operating residents and assisting senior physicians will be shown.

The analysed ACB procedures were all performed using a heart-lung machine in mild
hypothermia and cardioplegic arrest. These were elective procedures in patients with stable
coronary 3-vessel disease. The ACB procedures considered for this study were performed
in the daytime schedule starting in the second position of the surgical schedule, that is,
usually between 11 am and 2 pm. This had the advantage that the influence of circadian
rhythm on the HRV of the subjects could be ignored [13].
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The physicians in training operated under the assistance of the senior physician
volunteers. Intraoperative times were documented by an external person using a pre-
prepared surgical protocol. In each case, the time from the start of the heart-lung machine
to complete weaning from cardiopulmonary bypass was analysed.

The maximum number of surgical trainee residents within the clinic who could be
considered and used as surgeons for teaching procedures is limited to two. This is a
result of the number of appropriate training cases from across the surgical spectrum
and the necessary frequency of training surgeries to achieve learning success. The two
residents volunteered to participate in this collaborative study as subjects. The residents
had previously performed 10 and 15 ACB procedures, respectively, under supervision.
Both subjects had been in residency training for cardiac surgery for 6 years [14]. Before and
during their surgical training they were able to participate in various training activities
to learn surgical skills, for example, suture training in animal experiments or on cadavers.
The attending senior physicians were also regularly involved in surgical training in the
role of instructors.

3. Methodology, Heart Rate Variability Analysis, and Sample Description

The two male residents (age group 30–35 years) and the five senior physicians (age
group 35–55 years) were healthy individuals without any pre-existing diseases. None of
them were on any medications. Body mass index (BMI) breaks down within the sample
between normal weight (1 resident with a BMI of 21.7 and 2 senior physicians with a BMI
of 24.7 and 24.9) and slightly overweight (1 resident with a BMI of 29.7 and one senior
physician with 27.4). The residents were non-smokers and there was one smoker among
the senior physicians.

The data from the 30 24-h ECG recordings (2 ECGs each for 15 operations) of both groups
of subjects served as the basis for the subsequent HRV analysis. The ECG recordings were
made using a 2-lead ECG device (model MT-101, Schiller AG, Switzerland). The quality
criteria of the Task Force of the European Society of Cardiology and the North American
Society of Pacing and Electrophysiology [15] and of the AWMF-s2k guideline [12] were
considered. The 24-h ECG recordings of all subjects were performed in sections of equal
length and analysed in equal segments of the same length (180 min in the same work situation).

The data series from the NN intervals recorded at a sampling frequency of 1000 Hz
was transferred to the Medilog DARWIN software. Artifacts were first automatically
verified and in a second step, checked for plausibility by trained medical personnel; if
necessary, these were manually corrected. The data series of successive cardiointervals was
exported to a text file (.txt format) for subsequent HRV analysis and then processed using
the Kubios HRV Premium program (Kubios, Kuopio, Finland) [16,17].

The mathematically calculated HRV parameters in the time and frequency domain
as well as non-linear methods belong to the informative stress indicators. For the current
study, selected HRV parameters were chosen (Table 1), which according to the AWMF-s2k
guideline [12] allow conclusions to be drawn about mental stress that has occurred.

This HRV combines a variety of mathematically calculated parameters that character-
ize the variance, rhythmicity, or complexity of a time series of successive cardiac actions, the
so-called NN intervals [12]. In this context, HRV is based to a significant extent on the tone
of the vagus nerve, which excites the atria of the heart and modulates the self-sustained
sinus rhythm of the sinus or Keith flack node. Especially in body rest and recovery phases,
parasympathetic activity predominates and in a chronic stress state, sympathetic activity
dominates [18]. This interplay of the sympathetic and parasympathetic nervous system can
be estimated in a more differentiated way by HRV analysis during different demands [12].
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Table 1. Explanation of the HRV parameters used according to the AWMF-s2k guideline [12].

HRV Parameters Explanation
Activity as Part of the

Autonomic Nervous System

Time domain parameters

Mean HR [1/min] Heart rate
Sympathetic and

parasympathetic nervous
system

Mean RR or NN [ms] Distance between two R-pins
or NN-intervals No clear assignment

RMSSD [ms]
(Root Mean Square of
successive differences)

Square root of the mean of the
sum of all squared differences
between adjacent RR intervals

Parasympathetic nervous
system

NN50
Number of consecutive RR

intervals that differ from each
other by more than 50 ms

Parasympathetic nervous
system

Frequency domain parameters

FFT_LF_po [ms2]
Power density spectrum in

the frequency range from 0.04
to 0.15 Hz

Sympathetic and
parasympathetic nervous

system

FFT_HF_po [ms2]
Power density spectrum in

the frequency range from 0.15
to 0.40 Hz

Parasympathetic nervous
system

FFT LF/HF
Measure of sympatho-vagal

balance as quotient of LF and
HF

Sympathetic and
parasympathetic nervous

system

Stress, PNS, and SNS Index

Stress Index

The stress index is the square
root (to make the index

normally distributed) of the
Baevsky stress index, where

values from 150–500 are
claimed as the normal range
(12.2–22.4 when the square

root is applied)

Sympathetic nervous system

PNS index

Activity of the
parasympathetic nervous

system described by the mean
values of RR, RMSSD, and SD

1(%)

Parasympathetic nervous
system

SNS index

Sympathetic nervous system
activity described by mean
values of mean HR, stress

index, and SD2 (%)

Sympathetic nervous system

The methods of HRV analysis or the HRV parameters obtained from them are divided
into time, frequency, and nonlinear domains. In the analyses of the time domain, the NN
intervals are mathematically evaluated with respect to their variance and reproduced in
rhythm measures with a time dimension (usually ms) or in percentages. In the frequency
domain, a power density spectrum is calculated from the stored RR series (NN intervals).
In particular, the fast Fourier transform (FFT) and autoregression (AR) are the most widely
used methods. In nonlinear analysis of HRV parameters, different methods are used to
map the structure and complexity of heart rate time courses. These methods include the
Lorenz plot or a trend-correcting fluctuation analysis [12].
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In addition to the three main domain analyses, there is also the opportunity to gain an
overview of the level of HRV parameters (divided into parasympathetic nervous system
(PNS) tone and sympathetic nervous system (SNS) tone). In addition, it is possible to
obtain a representation of the time periods in which subjects were in stress zones during a
recording via the stress index [19].

Statistical Analysis

IBM SPSS Statistics 26 (IBM Corp., Armonk, NY, USA) was used for statistical anal-
ysis. The Kolmogorov–Smirnov test was used to test the interval-scaled data for normal
distribution. Homogeneity of variances was checked using Levene’s test. Depending on
the equality of variances, the significance of the robust t test was determined. The level of
significance was set to p < 0.05.

4. Results

Table 2 provides an overview of the time- and frequency-related HRV parameters
used with the respective significance level (p). The mean values (mv) and the standard
deviation (sd) of the HRV parameters of the residents were compared with those of the
senior physicians.

Table 2. Comparison of selected time-related HRV parameters as well as parameters from FFT
analysis during ACB interventions in the cannulation to decannulation phase between the operating
residents (n = 15) and the assisting senior physicians (n = 15).

Parameter
Residents Senior Physicians

p-Value
mv sd mv sd

Mean RR [ms] 692.8 ± 56.59 737.3 ± 42.43 0.021

Mean HR [1/min] 87.2 ± 7.34 81.6 ± 4.85 0.022

RMSSD [ms] 19.5 ± 6.42 28.1 ± 9.69 0.008

NN50 297.67 ± 379.03 693.40 ± 479.68 0.018

FFT_LF_po [ms2] 936.41 ± 491.49 1658.90 ± 893.40 0.012

FFT_HF_po [ms2] 148.05 ± 105.99 276.42 ± 266.82 0.094

FFT_LF/HF 7.2 ± 1.76 7.2 ± 2.84 0.974

All time-related parameters differ from each other (p < 0.05). The mean HR outside
the operating room showed the same range in both groups (residents: 76.8 [1/min] vs.
77.7 [1/min] senior physician). Thus, both groups started with similar HR. Based on the
lower parameters of mean RR (692.8 ms vs. 737.3 ms), RMSSD (19.5 ms vs. 28.1 ms), NN50
(297.67 vs. 693.40), as well as pNN50 (2.61% vs. 6.96%), the group of operating residents
showed a higher stress level than the assisting senior physicians. This can also be seen
in the higher mean HR value of 87.2 vs. 81.6 beats/min. The power density spectrum in
the LF range (ms2) shows significantly higher values (p = 0.012) in the senior physicians
(936.41 ms2 vs. 1658.90 ms2). The mean values of the LF/HF do not differ from each other
(p > 0.05).

Table 3 contains the comparison of the stress HRV parameters of the examined groups.
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Table 3. Comparison of the stress HRV parameters during ACB interventions in the cannulation to
decannulation phase between the operating residents (n = 15) and the assisting senior physicians
(n = 15).

Parameter
Residents Senior Physicians

p-Value
mv sd mv sd

PNS Index −1.76 ± 0.32 −1.32 ± 0.45 0.004

SNS Index 1.84 ± 0.62 1.01 ± 0.56 0.001

Stress Index 11.61 ± 2.17 8.68 ± 1.61 0.000

All three of the listed parameters (Table 3) differ from each other in the two groups
studied (p < 0.05). The activity of the parasympathetic part (parameter PNS-Index) was
lower in the residents than in the senior physicians (−1.76 to −1.32). The activity of the
sympathetic part, reflected in the SNS index, was higher in the residents (1.84) than in the
senior physicians (1.01).

5. Discussion

Various studies have already used HRV to objectify stress in the medical profession. A
systematic review on the workload of emergency physicians shows that the established
parasympathetically mediated HRV parameters seem to be suitable parameters for ob-
jectifying stress [20]. Using HRV analysis, Mandegar and colleagues [21], for example,
came to the conclusion that the type of surgery has an influence on the stress level of the
surgeon. The stress level is higher in “off-pump” surgery (without heart-lung machine)
than in “on-pump” coronary surgery (with heart-lung machine).

Demirtas [22] concluded, based on HRV analyses performed in surgical activities,
that the assistance of a senior surgeon should be specifically included in studies related
to psychological stress. The extent to which stress levels during surgical procedures are
dependent on experience has hardly been investigated. While some studies make reference
to this, there is potential for further surveys to elucidate differences between the stress
levels of experienced and inexperienced physicians [23,24].

Performing operations in general is known to lead to a higher stress level [11]. In
examining stress levels, our study focused on the comparison of residents in training and
their senior facilitator. The collected physiological stress parameters of this study extend
the existing research contributions on stress reactions in surgeons during surgical activities.
Nevertheless, the results should not be generalized. On the one hand, the study presented
here is a small sample, and on the other hand there is no control group or comparative
HRV parameters from rest periods, for example. Moreover, in cardiac surgery, the use of a
heart-lung machine and the ischemia time of the heart during coronary anastomoses are
additional stressors due to the time factor, which is decisive in the course of the operation.
Various factors that may have influenced the stress level of the surgeons could not be
completely taken into account. These factors can lead to falsification of HRV values. These
include workloads outside the operating room. The recording of sleep times and the
consumption of beverages containing caffeine are based on the information provided by
the subjects. Sleep-related impairments may be associated with clinical treatment failures
in physicians [25]. Whether caffeine consumption can influence cardiovascular autonomic
activity has not yet been adequately evaluated [26]. Nevertheless, caffeine should be
avoided for half an hour before the measurement [12]. Within the study, there may be
possible bias due to age as a confounding factor. The influence of age on HRV [27] and the
occurring decline in cognitive and physical abilities should be considered in similar HRV
analyses. One further aspect is that one of the analysed subjects is a smoker. Smoking is not
a contraindication for HRV measurements [12]. Active smoking can affect heart rate and
lead to a reduction in HRV [28,29]. However, as our proband was not a heavy smoker and
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smoking normally took place in the evening hours, we did not consider this as a significant
influence on our HRV measurements.

The higher sympathetic activities of the residents confirm that young surgeons are
exposed to a particularly high level of stress in the operating room. This is especially
evident in our data when looking at the stress index and the defined stress zones of
Tarvainen et al. [19] following the Baevski index. There, both values of the physician
groups were in the normal range (7.1–12.2), but the residents nevertheless showed a higher
sympathetic activity (11.61) than the senior physicians (8.68). In the RMSSD zones defined
according to Tarvainen et al. [19], the assistant physicians with an RMSSD of 19.5 ms are in
the lower zone (12–27 ms) and the senior physicians with 28.1 ms are in the normal zone
(27–72 ms). In this respect, in comparison to the senior physicians, lower parasympathetic
activity can be seen in the residents. During the survey, the senior physicians participating
in the study were exposed to the challenge of providing adequate guidance to their younger
colleagues, and at the same time bearing the responsibility for a complication-free surgical
procedure. Nevertheless, the HRV parameters among assisting senior physicians showed
less stress and more relaxation during coronary surgery teaching procedures.

Rieger et al. [23] analysed the intra-individual workload differences between surgeon
and assistant using the objective physiological parameters of heart rate, respiratory rate,
and skin temperature. Unlike the current study, in Rieger et al., the work of a primary
surgeon did not lead to a higher workload; however, the setting of surgical training was not
investigated. When analysing the stress levels of experienced and inexperienced surgeons
during a cardiac surgery procedure, Kuhn et al. [24] concluded that surgical experience
was not associated with reduced stress levels. However, this work was based on analysis
of the heart rate and sympatho-vagal balance. In summary, the current work represents
the first comprehensive study of stress within cardiac surgery training based on detailed
statistical analysis of the HRV parameters shown.

Prichard et al. [30] studied HRV parameters in experienced and less experienced
surgeons in a cross-over design with 50 thyroidectomies and 50 lobectomies each. There,
the more inexperienced surgeons showed a higher stress level when operating than when
assisting. Despite a lack of statistical significance, this was shown by lower RMSSD and
pNN50 parameters as well as by a higher LF/HF ratio. This is in agreement with the
results of the current study, where the parameters used to detect parasympathetic activity
(RMSSD, NN50, and pNN50) also have lower expressions. For the remaining parameters
from the time domain, both sympathetic and parasympathetic activity are discussed [18].

Taking into account the fact that many stressors in the daily work of residents also
occur outside the operating room (including ward work, night and emergency duties,
the degree of responsibility towards patients and superiors [31], and that the medical
profession is characterized by above-average working hours), young physicians belong to
a group that is at high risk of health problems.

Reference values and analysis possibilities of HRV were already mentioned in 1996
in the recommendations of the Task Force of the European Society of Cardiology and the
North American Society of Pacing and Electrophysiology [15]. The results presented here
can only be compared with these to a limited extent. The reference values published at that
time were based on HRV analyses lying down and on 5 min time intervals. In addition,
studies show that significant differences in the analysed HRV parameters exist when
directly comparing old tape recorder systems (from the recommendations of the European
Society of Cardiology and the North American Society of Pacing and Electrophysiology)
vs. the newer hard disk recorders [32].

The professional group of physicians and especially the specialist discipline of sur-
geons should be the focus for early preventive approaches with regard to psychological
stress in the future. Young physicians in particular should be considered as a potential
target group for interventions and, if necessary, therapeutic measures. Resilience training
can be used to learn methods and techniques to strengthen one’s own resilience. Studies
on the benefits of resilience programs among healthcare professionals (including physi-
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cians) suggest at least short-term benefits. After resilience training, they show a short-term
increase in resilience and decrease in depression symptoms [33]. Prospective surgeons
might benefit from structured training to increase their perceived stress resources or stress
coping skills.

It must be taken into account that the acquisition of surgical skills creates high levels of
stress for young surgeons. Nevertheless, early skill acquisition as well as stress adaptation
strategies should be encouraged with the help of regular training programs (e.g., Skills
Lab). It has been shown that (in laparoscopic procedures) there is indeed a correlation
between skill improvements and stress reduction in novice surgeons. There is a correlation
(in laparoscopic procedures) between skill improvement and stress reduction in trainee
surgeons [34]. This indicates that repeated confrontation with a learning task can promote
positive stress adaptations. The relationship between skill improvement and stress reduc-
tion in trainee surgeons has also been demonstrated [34]. Studies on the effects of stress
management courses among physicians are scarce. However, surveys of students do show
positive effects on physiological stress parameters [35,36]. There is still a need for research
using HRV analysis to demonstrate the effects of different training programs on the stress
levels of surgeons.

6. Conclusions

The present study analysed physiological stress responses during cardiac surgery
training procedures using HRV analysis. Our study indicates that less experienced residents
exhibit higher psychological stress levels than the more experienced supervising senior
surgeons. Therefore, focus on well-designed training programs might lead to improved
stress management and an enhanced learning progress. Further evaluation of stress
response during cardiac surgery procedures is required.
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Abstract: The COVID-19 pandemic has strongly affected tourism and leisure activities worldwide,
especially in the hospitality and tourism sectors. Within this context, this study aimed to evaluate the
impact of the pandemic on the future attractiveness of the hospitality industry (HI) to young people.
The conceptual model underpinning the empirical research proposes a direct relationship between job
attractiveness and the spirit of youth adventure. Findings prove that young people are enthusiastic
about working in the HI because they can easily practice their creative ideas. Communicating
with other people and dealing with clients’ complaints is challenging for them in the pandemic
crisis created by COVID-19. The results are of interest to policymakers in terms of suggestions
on how to transform the challenges into opportunities by using the constraints imposed by the
pandemic crisis that have limited the socialisation between people, enhancing the creativity of young
people, and motivating them to work in the HI. Moreover, our research provides managers and
other decisionmakers with some motivational factors to increase the attractiveness of their companies
to young people and suggestions helpful to scholars involved in HI research to cultivate resilience
capabilities by giving them inherent skills.

Keywords: attractiveness; COVID-19; hospitality industry; job insecurity; perceptions; spirit of
adventure; young people

1. Introduction

In late 2019, our world was besieged by an unprecedented pandemic that has caused
severe devastation to people’s lives, the global economy, the social and political environ-
ments globally [1]. It was reported that about 50 million people had lost their lives during
that pandemic [2]. Governments of all nations are doing their utmost to support corporate
bodies and individual citizens. While nation-states have begun reopening their economies,
the surge in infections (i.e., the second and third waves) has raised calls for modified
quarantine policies. However, the pandemic continues to plague all sectors of the global
economy [3] and generate uncertainty.

The hospitality industry (HI) employs over 200 million people across the globe [4];
economically, it is a source of many jobs and supports livelihoods of millions of workers and
their families. Moreover, it plays a crucial role in societalisation that the current pandemic
has severely compromised, pointing out how extreme disruptive events affect the role of
business in society [5].

Travel bans and border closure policies and restrictions have significantly disrupted
tourism and leisure activities around the globe [6]. Strategies to flatten the COVID-19 curve
(i.e., community lockdowns, social distancing, stay-at-home orders, travel and mobility
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restrictions) have resulted in many forced widespread requirements due to the risk of
infection and death among the vulnerable community segments [7,8].

Consequently, these strategies significantly decreased the demand for hospitality
businesses that were allowed to continue to operate [9].

The negative impacts of these actions have threatened the survival of many businesses,
making employees redundant in large numbers. Top groups, such as Hilton and Marriot,
have announced furloughs and Southwest Airlines asked its labour unions to accept pay
cuts to avoid layoffs [10]. The World Travel and Tourism Council estimates that globally,
somewhere between 98 to almost 200 million travel and tourism jobs are in jeopardy
worldwide [11].

As a result of this extraordinary scenario, a growing number of researchers have turned
attention to the implications for the future of tourism [12,13] and tourist destinations [14].
The behaviours of the HI operators are related to their critical concerns regarding the
changes necessary to tackle the pandemic outbreaks and prepare for the next normality.

Taking into consideration the objective of our research to evaluate the impact of the
pandemic crisis generated by COVID-19 on the future attractiveness of the hospitality
industry (HI) to young people, we organized the paper as follows: Section 2 explores the
literature on the HI in the COVID-19 scenario and introduces our hypotheses; Section 3
describes the methodology employed to present the theoretical model of the research,
followed by data analysis and validation. The findings and the emerging issues are explored
in Section 4. Section 5 closes the paper with our conclusions.

2. Theoretical Background and Hypotheses Development

In the recent years, several works have triggered an intense and ongoing debate on
the HI in the face of the current global pandemic. A systemic review of the prior studies
pointed out the most relevant topics and the methodologies used to investigate the impact
of COVID-19 on the HI [15]. The studies mainly identified the implications relative to the
recovery of the HI market demands, discussing the resumption of activities during and after
the pandemic, the revenue losses, and the COVID-19 spread patterns in the HI, including
event, cruise, hotel, and restaurant industries. The issues related to travel behaviours,
preferences of customers, and social costs of the pandemic received less attention than
several types of research that have deepened the understanding of implications of job losses
and employment of hospitality workforce, safety, and health aspects.

2.1. The Impact of COVID-19 on the HI and the Disease-Related Discussion: The Issues of
Vulnerability and Resilience

Most of the studies gravitate towards disease-related discussions [16–18]. The emerg-
ing research field of HI and infectious diseases addresses the key concerns, ways of coping,
business model innovation [19], risk perceptions [20], crisis management in extreme con-
texts [21], and the changes undertaken by the HI [22]. The impact of COVID-19 on the HI
mirrors what occurred during previous pandemics such as SARS and MERS [23] and other
disasters like the 2004 Indian Ocean Tsunami [24].

The effects of similar past events have been carefully considered to help frame the
historical context [25,26] and understand and predict the consequences of the measures to
fight the COVID-19 pandemic.

Baum et al. [27] highlight the immediate impacts of the current pandemic on the
hospitality workforce, offering a critical assessment of the effects on the global hospitality
workforce at three levels: macro (global, policy, government), meso (organisational), and
micro (employee). At the macro level, the structural features of the HI generate precarity
and vulnerability for hospitality workers. At the meso/organisational level, those com-
panies that assign great attention to human resource management continue to improve
their “people first” approaches [28] despite the uncertainty and look for creative ways to
generate revenues, thereby employing people and ensuring a future for the business. In
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this vein, Reynolds et al. [29] consider that the HI employees have a role in ensuring the
entertaining atmosphere and positively contributing to customer experience [30].

HI workers’ mood, motivation, and wellness have repercussions for providing ser-
vice and health comprising physical, mental, and social well-being [31]. In this regard,
prior studies on the tourism worker context have pointed out that long work hours and
insufficient breaks are linked with reduced motivation and poorer customer service in the
HI [32] and, more broadly, with increased turnover, especially in young hospitality and
tourism employees [33]. In a similar vein, we claim that the young people who want to
access the HI and work in this sector face many challenges due to the current pandemic.
COVID-19 generated mobility restrictions at the microlevel that have negatively affected
people’s capacity to participate in hospitality and tourism activities [34].

A vulnerability assessment based on the perceptions of practitioners (including busi-
ness leaders among cruise lines, hotels, travel agencies, and touristic attractions) inves-
tigated through questionnaires and interviews depicts a grim picture in the short term,
marked by economic loss, recovery concerns, and uncertainty. However, the prior studies
did not investigate youth perceptions and their expected behaviours concerning precarity
and vulnerability of future employment opportunities and careers in the HI.

The theory of resilience [35] has also been widely adopted before the pandemic as a
conceptual framework including different dimensions (i.e., personal, community, economic,
organisational, and systems resilience) in the HI literature. At the personal level, self-
efficacy has proven instrumental in supporting one’s persistence in the face of aversive
experiences and obstacles [36] affecting task effort, the level of goal difficulty chosen for
performance, or expressed interest.

Adaptive capacity, flexibility, or fostering a culture which promotes innovation and
self-efficacy, are critical factors in improving organisational resilience [37]. This capacity
is strongly linked to the system’s overall vulnerability to a particular disaster or crisis
event [38]. An integrative framework based upon six forms of capital (cultural, economic,
human, natural, physical, and social capital) has been suggested as an extension of the
theory of resilience, specifically geared towards developing disaster resilience in the hotel
sector [37].

2.2. COVID-19 and Safety Compliance in the HI

To face the socioeconomic impacts on employees and one’s livelihood adjustments,
hospitality operators and managers’ choices are primarily manifested through how day-to-
day activities are undertaken and coupled with increasing awareness of new health and
safety protocols [39].

COVID-19 has engendered a set of other health and safety regulations and procedures
(e.g., social distancing) that are critical to closely monitor employee safety because protect-
ing employees from the infection not only demonstrates the organisation’s responsibility to
help contain the spread of the virus, but also determines the survival of the organisation
during this crisis [40].

Organisations comply with the COVID-19 safety measures (requirements and proto-
cols) to protect both employees and customers in response to this unprecedented health
crisis and the consequent changes in working conditions [40]. Safety compliance refers to
core safety tasks (including a set of behaviours that aim to meet an organisation’s safety
requirements, i.e., safety rules and procedures, as well as wearing personal protective
equipment) individuals carry out to maintain workplace safety [41]. Increased awareness
of health and safety risks underpins the intention of attaining safety goals motivation that
drives deep compliance behaviour beyond personal protection and other organisation’s
members’ safety and incorporates a sense of moral responsibility for external stakeholders
(i.e., customers) as well as the public [40].

Safety leadership has gained momentum during the current global crisis. It has been ar-
gued that hotel safety leadership positively affects employee safety behaviour (compliance,
participation, and adaptation) [42]. Therefore, management strategies should emphasise
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safety leadership and promote employees’ safety behaviour from key aspects (i.e., safety
coaching, care, motivation, and control), thus enhancing support of the organisation.

2.3. Employability and Job Insecurity in the HI

Job security is considered one of the essential parts of the quality of jobs. By contrast,
job insecurity affects life and job satisfaction and commitment to the organisation [43,44].

Job insecurity refers to feeling concerned due to the perceived threat or uncertainty
about the future of the job beyond the actual protection of the employee’s rights [45,46].
Namely, subjective job insecurity—a personal concern about the future of the job—refers to
the psychological dimension of job insecurity [47,48].

Prior studies have proved that perceptions of job insecurity depend on several causes
and that the solutions adopted to cope with its negative effects depend on the following
factors: type of the employment contract [46], self-rated job performance [44], as well as
several employees’ attributes and individual/personal resources [49], such as age [50],
trust [51], and support [52].

Job insecurity is also affected by the perception of employability which expresses the
subjective evaluation of an employee’s ability to obtain a new job or maintain the existing
one [53]. Çalıskan and Özkoç [54] empirically demonstrate that employees’ perceptions of
job insecurity are positively affected by frequency and impact of change and negatively by
planning involved in change; the perception of employability moderates the relationships
between the characteristics of organisational change and job insecurity. The perception
of employability has gained momentum in recent years due to increased concerns about
job insecurity.

In this vein, it has been considered an essential source in helping employees to deal
with changeable organisation environment [55,56]. However, both perception of employa-
bility and job insecurity studies have not received adequate attention in the tourism and
hospitality literature, instead being considered critical features for current and potential
employees in light of the pandemic that undermines job stability, especially for young
people. Therefore, we postulated the following hypothesis:

Hypothesis 1 (H1). The COVID-19 pandemic is a negative factor that initiates change in the HI,
directly influencing the spirit of youth adventures (NFC > SofA).

2.4. Young People’s Perceptions of Work and Career in the Hospitality Industry

Investigating young people’s perceptions of work in the hospitality industry, Mooney [57]
observed that although they form a high proportion of the hospitality workforce in many
countries, young people are not adequately valued, and inequitable power relations per-
sist in the HI. Their perceptions of work in the hospitality industry—as temporary and
unpredictable rather than an aspirational career choice—are at the basis of high turnover.
Therefore, it has been claimed that the HI should retain its youthful workers rather than
wasting this finite human resource [58].

The results are consistent with previous research addressing four-year tourism man-
agement school students’ who reported unfavourable or negative evaluations towards
several dimensions of working in the HI [59,60]. Hoque and Ashif [61] explored the stu-
dents’ undergraduate tourism and hospitality perceptions in Bangladesh, and their results
indicate that the students’ perceptions of careers in the HI are unfavourable because some
factors, such as a friendly working environment, a safe job, excellent promotion prospects,
and an attractive starting salary are not important in the HI.

Tuzunkan [62] examined the perceptions and attitudes of undergraduate Korean
tourism students. On the one hand, the findings showed that a tourism job is interesting,
worth doing, needs fewer skills, people can use their ability and skills and get pleasure
while working. On the other hand, some negative perceptions and prejudices about the
tourist industry emerged.
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Barron and Maxwell [63] pointed out that hospitality management students tended
to have high ambitions for their future working careers when they began their studies.
However, their ambitions changed after recognising the actual circumstances of the industry
(negative working environments) and were disappointed with the HI when they had
work experience. In addition, Khan and Krishanamurthy [64] revealed that factors like
gender non-discrimination, promotion opportunities, and physical working conditions
play a crucial role in motivating students, while other factors, such as the high risk of
accidents, discourage the attitude towards choosing tourism as their future job and hence
the tourism studies.

Knowledge, skills, and attitudes in specific areas (i.e., customer service, problem-
solving, and leadership) are essential top competencies for hospitality managers and a
priority concerning the educational process of a hospitality programme [65]. Interpersonal
communication is a crucial skill for successful leaders in all organisations, including the
service industry [66], while young people tend to be deficient in these skills when entering
the business world [67].

Assuming the youth as a distinct workforce entity, Golubovskaya et al. [68] pointed
out that hospitality jobs represent a critical developmental context for young people due to
the misalignment with the workforce composition of the HI, the latter being dominated by
young, often unexperienced workers. Therefore, they call for the need for recalibration and
a pathway forward by paying greater attention to the development of talent and a more
employee-focused and inclusive approach, allowing career jobs.

As a result of the literature review, we elaborated the following hypothesis:

Hypothesis 2 (H2). The COVID-19 pandemic is a negative factor that initiates change in the HI
and directly influences the attractiveness of jobs in this sector for young people (NFC > AofJ).

2.5. Job Attractiveness and the Spirit of Adventure in the HI

The theory of planned behaviour (TPB) argues that individual behaviour is influenced
by attitudes, subjective norms, and perceived self-control [69]. Researchers have commonly
used this theory to explain human behaviour in various studies. In this vein, some scholars
argue that it represents a basic theoretical valuable framework in explaining individual
behaviour in a pandemic context [70].

Uncertainty and inadequate knowledge decrease the perceived risk, which leads
to lower control over practicing physical distancing and increasing intention to travel
during the pandemic. Moreover, this theoretical lens has been used to investigate travellers’
destination choices of university students in China [70] and explain the consequences of
COVID-19 for tourists’ behaviours, perceived travel risk, animosity, and intention to travel.
Edwards et al. [71] consider that the work environment influences the attractiveness of
a job, and the employees’ strategic renewal is positively affected by these factors and by
demographic variables (i.e., age, gender, and educational level).

As per our knowledge, the studies aimed at evaluating the employment-generating
capacity of the HI [72] did not deepen HI attractiveness concerning the youth. Young
people’s behaviours in the HI have not received adequate attention, thus calling for further
research to address young people’s perceptions and attitudes and contribute to filling
this gap.

Kakoudakis et al. [73] investigated the socioeconomic benefits through job search
behaviour, and their findings agree with those of Kanfer et al. [74] that the commitment to
future employment is one of the main factors that can influence people when they choose a
HI job. The self-determination theory and commitment offer interesting insights into what
sustains human behaviour in work situations [75].

Based on the literature review, we suggested the following hypothesis:

Hypothesis 3 (H3). The spirit of youth adventure developed for a job in the HI directly influences
the attractiveness of jobs in this sector for young people (SofA > AofJ).
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The individual’s inspiration for engaging in inherently interesting and enjoyable
actions is nourished by the desire to satisfy the basic psychological needs mentioned above.
When individuals evaluate certain activities as contributing to satisfying these needs, they
are prone to continue performing those activities.

Self-motivation or autonomous motivation is essential for active engagement, in-
volvement, and persistence in activities. As the highest form of autonomous motivation,
intrinsic motivation is associated with autonomy and competence needs [76]. The need for
relatedness—the desire to feel connected to others—is satisfied when people experience
close relations (colleagues, clients, friends, and the family).

The workplace provides individuals with opportunities for social contacts and net-
works that contribute to satisfying this need. However, the contribution of work toward
relatedness may depend on the nature of work that can facilitate or limit interactions with
others [76]. Emotional intelligence has been found to positively influence performance in
various fields, including business and the HI, where employees were proved to perceive
emotional labour when performing their direct line of work [77].

We consider that all employees in the HI can be actors of adventure games, and we
argue that the spirit of adventure can inspire young people to choose a job in the HI.
Therefore, we wanted to fill the literature gap related to the spirit of adventure and explain
the positive impacts of adventure on the attractiveness of a job in the HI for young people.
Prior literature explored the adventure related to an activity and not to an invisible enemy
like the COVID-19 virus.

Starting from the definition of adventure given by Muller and Cleaver [78], “relatively
high levels of sensory stimulation, usually achieved by including physical challenging
experiential components”, we adapted it to a new framework generated by COVID-19.
We defined the spirit of adventure of young people working in the HI as a challenge
that motivates them to promote teamwork to deal with the complaints from clients and
overcome the danger of COVID-19.

Based on the above literature analysis, we derived our hypotheses that are described
as follows:

Hypothesis 4 (H4). Evolution of the HI after the end of the COVID-19 period mediates the
relationship between the spirit of youth adventure developed for a job in the HI and the attractiveness
of jobs in this sector for young people (SofA > EHI > AofJ).

Hypothesis 5 (H5). The COVID-19 pandemic is a negative factor that moderates the relationship
between the evolution of the HI after the end of the COVID-19 period and the attractiveness of jobs
in this sector for young people (AofJ > NFC > EHI).

Tourism researchers tend to approach the research problem from the perspectives of
operators, the tourists’ perspective, and the perspectives of the residents of the destinations’
communities [79]. By contrast, little attention has been paid to the perspectives of future
generations among the research streams that are gaining momentum (i.e., crisis and disaster
management; safety management; tourism resilience).

To fill this gap, a conceptual model was formulated to illustrate the relationship
between the attractiveness of jobs in the HI for young people, the evolution of the HI after
the end of the COVID-19 period, the interaction between the people working in the HI in
the COVID-19 pandemic scenario and the spirit of youth adventure (Figure 1).
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Figure 1. The theoretical model of the research. AofJ-the attractiveness of jobs in the hospitality
industry for young people; EHI-evolution of the hospitality industry after the end of the COVID-19
period; NFC-the COVID-19 pandemic is a negative factor that initiates change in the hospitality
industry; SofA-a job in the hospitality industry is motivated by the spirit of youth adventure.

3. Methodology

According to prior studies [34,61], the data used in our research were collected through
quantitative survey-based research from 1 July to 31 October 2020.

The respondents were young Romanian people (121 employees from the HI, 75 students,
and 112 unemployed people) who answered an online questionnaire. The questionnaire
was pretested within a pilot study with a sample of 70 respondents over ten days.

We followed the example of Hair et al. [80] and the questionnaires with missing values
were eliminated; at the end of the period, 308 valid questionnaires were obtained, of which
44.8% were answered by men, 55.2%—by women. Moreover, following Bagozzi and Yi [81],
we checked the questionnaires for incomplete responses, and 25 responses were eliminated.

Concerning age, 211 respondents (68.5%) were 21–25 years old and 97 respondents
(31.5%) were 26–30 years old. One of our research objectives was to validate the scale of
measurement of the attractiveness of jobs in the HI for the youth during a crisis period.
All the variables were measured using a five-point Likert scale from 1 (totally disagree) to
5 (totally agree). According to Chin et al. [82], we used the partial least squares structural
equation modelling (PLS-SEM) approach to better explain the variance in the model’s
dependent variables. PLS-SEM was used to clearly estimate formatively specified constructs
and measure the model parameters [83,84].

After a confirmatory factor analysis, the items with loadings under 0.70 were removed,
and Table 1 presents the final 14 items of the four variables that had their reliability values
(outer loading) above the recommended value of 0.70 [85].

Analysing Table 1, we observe that the highest outer loading value (0.899) is registered
by the items of the variable related to the COVID-19 pandemic as a negative factor that
initiates change in the HI.
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Table 1. Outer Loading and Variance Inflation Factors (VIF).

Variables/Items Outer Loadings VIF

AofJ—the attractiveness of jobs in the hospitality industry for young people—adapted from
Yeh [86], who adapted from Gursoy and Gavcar [87]

AofJ1—If I take protective measures and respect them, a job in
the HI seems very attractive to me and will influence the
development of high and new competences

0.845 2.533

AofJ2—I like working in the hospitality industry because I
consider that team decisions are encouraged 0.878 2.673

AofJ3—I want to work in the hospitality industry because I can
communicate with other people 0.845 2.465

AofJ4—I like working in the hospitality industry because I
consider that personal risk has a low negative impact on
my activities

0.847 2.443

AofJ5—I feel enthusiastic about working in the hospitality
industry because I can put into practice my creative ideas 0.861 2.732

EHI—evolution of the hospitality industry after the end of the COVID-19 period—own scale

EHI1—I consider that greater attention will be paid to
human resources 0.860 1.902

EHI2—The hospitality industry will be reorganized according
to the rules of social distancing because these rules will be
maintained for a long time

0.885 2.304

EHI3—Communications between customers and employees
will take place mainly through electronic devices 0.897 2.328

NFC—the COVID-19 pandemic is a negative factor that initiates change in the hospitality
industry—own scale

NFC1—The COVID-19 pandemic has positively affected the
hospitality industry in terms of development of more
sustainable and smarter offers and solutions

0.831 2.155

NFC2—The COVID-19 pandemic changed the vision about
planned deadlines in the hospitality industry 0.899 1.930

NFC3—The COVID-19 pandemic improved the external
regulatory demands for the hospitality industry 0.898 2.460

SofA—a job in the hospitality industry is motivated by the spirit of youth adventure—own scale

SofA1—As a possible employee in the hospitality industry, I
consider that the COVID-19 virus is a challenge that I
will overcome

0.788 1.626

SofA2—Teamwork becomes a challenge because it turns into a
win–win–win gamble: I protect myself—I protect you—we
protect clients

0.873 1.993

SofA3—To deal with complaints from clients is a challenge for
me in a pandemic crisis such as this generated by COVID-19 0.883 1.801

An item of the variable related to the spirit of youth adventure (0.788) allows us to
affirm that the COVID-19 pandemic differently influencing the perception of adventure by
young people registers the lowest outer loading value. This pandemic crisis has improved
the external regulatory demands for the HI (0.898) and influenced the development of high
and new competences (0.845).

Please see the detailed analysis of the values of the outer loadings in Section 4.
In Table 1, variance inflation factor (VIF) values of latent variables fall between 1.626

and 2.732, which takes cognisance of those issues related to collinearity. We continued
measuring the reliability of the internal scale through Cronbach’s alpha, Dijkstra–Henseler
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statistics (rho_A), composite reliability (CR), and the average variance extracted (AVE)
methods. The Cronbach’s alpha value ranges from 0.809 to 1.000 and proves the constructs’
consistency reliability [88].

The values of rho_A are above 0.7 (0.840 to 1.000) and are in consensus with the
previous studies of Schuberth et al. [89] who showed that rho_A is a coefficient that
requires values greater than 0.6. The composite reliability ranges between 0.833 and 0.936,
and the CR is greater than 0.6 according to Bagozzi and Yi [81] or 0.7 according to [80].
All the five AVE values are above 0.50. Thus, we proved that the results are reliable, and
the internal consistency and convergent validity are good. Moreover, we analysed the
discriminant validity through the heterotrait–monotrait ratio (HTMT) and observed that
HTMT values are not greater than 0.90 [90] and prove that the convergent validity is good.

We tested the structural model using R squared to measure the levels of the variables,
and these values are moderate and range from 0.214 to 0.618. The structural model was
also assessed using the standardized root-mean-square residual (SRMR), and the value of
this indicator is 0.078; it does not surpass the threshold value of 0.10, confirming adequate
goodness of model fit [91].

4. Findings and Discussions

A breakdown of the hypotheses testing is presented in Table 2.

Table 2. The breakdown of the hypotheses testing.

Original
Sample (O)

Sample
Mean (M)

Standard
Deviation
(STDEV)

T-Statistics
(|O/STDEV|)

p-Values Hypotheses

SofA > EHI > AofJ 0.267 0.267 0.041 6.508 0.000 H1: supported

Moderating
AofJ–NFC–EHI 0.430 0.426 0.064 6.762 0.000 H2: supported

SofA > AofJ 0.245 0.248 0.058 4.208 0.000 H3: supported

NFC > AofJ −0.181 −0.181 0.061 2.984 0.003 H4: supported

NFC > SofA 0.462 0.463 0.046 10.030 0.000 H5: supported

The first hypothesis is validated (p = 0.000 and T-value = 6.508). It underlines the
mediating role of the HI’s evolution after the COVID-19 period between the spirit of youth
adventure developed for a job in the HI and the attractiveness of jobs in this sector for
young people (SofA > EHI > AofJ). Thus, when the evolution is positive, the spirit of
adventure is emphasised, and the attractiveness of jobs in the HI increases.

The second hypothesis is validated, and it proves that the COVID-19 pandemic is
a negative factor that moderates the relationship between the HI’s evolution after the
COVID-19 period and the attractiveness of jobs in this sector for young people (p = 0.002
and T-value = 6.762).

The third hypothesis shows that the spirit of youth adventure developed for a job in
the HI directly influences the attractiveness of jobs in this sector for young people (p = 0.000
and T-value = 4.208), and it is validated.

The fourth hypothesis is also validated and shows that the COVID-19 pandemic is a
negative factor that initiates change in this sector and has a psychological effect on young
people and influences the attractiveness of jobs in this sector of activity (p = 0.003 and
T-value = 2.984).

The fifth hypothesis proves that the COVID-19 pandemic is a negative factor that
initiates change in the HI and the interactivity between people working in the HI in the
COVID-19 pandemic scenario (p = 0.000 and T-value = 10.030), and it is validated. Table 3
shows path coefficient values and the specific indirect effects.
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Table 3. Path coefficients and specific indirect effects.

Original Sample (O) Sample Mean (M)
Standard Deviation

(STDEV)
T-Statistics

(|O/STDEV|)
p-Values

Age > AofJ 0.041 0.041 0.032 1.279 0.201
Gender > AofJ −0.046 −0.045 0.036 1.287 0.199

NFC > SofA > AofJ 0.113 0.114 0.026 4.379 0.000
NFC > SofA > EHI 0.271 0.272 0.032 8.325 0.000

Age (p = 0.201) and gender (p = 0.199) do not influence the attractiveness of jobs in the
HI for young people. These findings prove gender equality and an equal opportunity for
young people to have a job in the HI. It is obvious that the spirit of youth adventure mediates
two relationships: first, between the changes initiated in the HI and the attractiveness of
jobs in the HI (p = 0.000), and second, between the changes-initiated change in the HI and
its evolution after the COVID-19 period (p = 0.000).

The work environment [72] influences the attractiveness of a job. Therefore, we
oriented our research to young people with the potential to evaluate the attractiveness
of a job in the HI from other perspectives and transform the challenges of the COVID-19
pandemic into opportunities, for example, the opportunity to turn teamwork into a win–
win–win gamble: I protect myself—I protect you—we protect clients—and contribute to
the development of high and new competences of the young people in this sector.

Most young people consider pandemics a challenge to overcome, and they will choose
to work in the HI regardless of the risks. However, some young people do not like working
under the pressure generated by the COVID-19 pandemic and consider that the risk of
becoming infected with COVID-19 is a challenge for them as they measure their level
of protection. Our findings are sustained by Rather’s [92] research that concluded that
perceived risk had a significant negative effect on Indian people during the COVID-19
crisis. These findings prove that young people will not avoid a job in the HI because it
offers them the possibility of combining challenges with their adventure spirit.

Houge Mackenzie and Raymond [93] identified the key elements of adventure in New
Zealand guide experiences related to determinants of people’s psychological well-being,
and one of them was preventing ill-being. Consequently, during a pandemic crisis, the
spirit of adventure of young people is moderated by self-protection and self-health. Young
people consider that only high quality of services will make the difference between HI
companies, and they are very confident that a new vision and their adventure spirit will
concur to the improvement of the quality of services in the HI [94].

Ntounis et al. [95] arrived at the conclusion that in England, the people working in
the HI are affected by the lack of information about the lockdown’s duration, and for this
reason, when they return to a new normality, they will need additional ongoing assistance.

As a result, the pandemic crisis does not only negatively influence touristic service
quality because it contributes to going ahead, thus soliciting the development of more
sustainable and more thoughtful offers and solutions, changes the vision about planned
deadlines in this sector, and highly improves the external regulatory demands for the
HI [21]. Moreover, young people consider communication face-to-face with other people
(i.e., colleagues and customers) as an opportunity to develop their competences and over-
come the barriers raised by electronic devices. On the one hand, research on the HI and
perceptions under extreme conditions has mainly investigated other categories’ perceptions,
such as operators’ perceptions or a travellers’ or residents’ perception towards the existing
and future tourism development [85].

We proved that the HI is fascinating for young people that could develop their compe-
tences and satisfy their spirit of adventure. Thus, the HI needs to rebuild and reimagine
jobs amid the coronavirus crisis to reduce the level of COVID-19 exposure [96].

Finally, the findings point out that young people manifest a high spirit of adventure
and want to work in the HI because the personal risk has a low negative impact on their
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activities, and if they take protective measures and respect them, a job in this sector seems
very attractive to them.

Consequently, we consider that employment risk in the HI is associated with the spirit
of adventure for young people. The spirit of adventure can be related to managing stress,
and this strange relationship can be explained by this critical component of the HI repre-
sented by the COVID-19 pandemic. Paradoxically, these two factors can be transformed
in motivation for young people if the hospitality environment offers them the image of
well-being and unexplored adventures.

Our findings agree with the research of Skurvydas et al. [97] that recommended
the future strategies be focused on product adjustment and transformation of business
structures, seeking governmental guidance and policies in restoring market confidence in
the HI.

5. Conclusions

The COVID-19 crisis poses considerable risks to education and employment [98].
Governments are forced to adjust plans to cover both public services (e.g., education) and
economic sectors (e.g., tourism) to build back better for all generations. This objective will
be attended by integrating a stronger focus on young people and future generations in gov-
ernment action and letting the youth and intergenerational considerations be mainstreamed
in the governments’ strategies for the economic response to COVID-19. These actions will
include measures to help the youth develop their skills, gain professional experience,
and contribute to acting as connective tissue in public institutions and decision-making
processes [99].

The crisis caused by coronavirus disease 2019 has posed wide-ranging problems for all
sectors of the global economy. It has changed the world forever in an unimaginable respect
and has heavily influenced international travel and tourist demands and the HI is tackling
one of the most severe operational, commercial, and financial crises. All market players
in the touristic and hospitality value chain areas have been forced to either minimize or
completely stop provision of their services, resulting in the sudden and total cutoff of their
revenue streams. Consequently, jobs lost or made redundant in the sector might take a long
time to resurface and fully recover from the adverse impacts of the pandemic.

Our research’s originality consists of analyzing the relationship between the spirit,
the adventure, and the attractiveness of jobs to young people in the HI. To the best of the
authors’ knowledge, this study presents the first empirical evidence on young people’s
attitudes and perceptions in this pandemic situation. Moreover, the significance of this
study lies in the fact that its subject had not been addressed before from the perspective of
the hospitality industry. It could be deciphered that the implications of our research are
both theoretical and practical.

Theoretical implications. Due to the magnitude of the crisis and its devastating effects,
previous conceptual and theoretical frameworks may prove inadequate or insufficient to
understand its complex implications. Our research contributes to the tourism management
literature by evaluating the impact of the pandemic on the future attractiveness of the HI
to young people. Our theoretical research model underlines the importance of the spirit
of youth adventure as a critical factor that generates new knowledge and develops young
people’s work-related skills and general understanding of the job environment in the sector.
The results relate to the HI system’s resilience from the socioeconomic perspective, affecting
the macro-, meso-, and microlevels because of the impact on individuals, including the
youth, businesses, communities, and nations [100].

Scientific discourse on the implications of the HI’s COVID-19 pandemic crisis frame-
work is emerging. In this context, Cohen [101] emphasized environmental and social—
rather than merely economic—concerns. In this regard, the future agenda should include
a charter for sustainable tourism after the COVID-19 pandemic [102] that incorporates
the enforcement of social distancing and regulations, safety measures and tools, stake-
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holder mapping, and anticipates changes in tourist behavior, ensures connectivity, and
strengthens relationships.

The HI’s enthusiasm to return to normality is consistent with the youth’s spirit and
orientation towards sustainability since the outbreak has revealed many changes in the
relationships between sustainability in terms of intergenerational justice in the work envi-
ronment and the HI. However, our study has proved that most young people have a strong
desire to communicate face-to-face and be physically active in their workplaces. For this
reason, these people prefer to work in the HI even in a pandemic crisis because they apply
the rule: I protect myself—I protect you—we protect clients. The other contribution consists
of validating the scale for evaluating the attractiveness of a job in the HI in a period of crisis.
The validation of the scale is an answer to the recommendations by Gössling et al. [103]
that outlined the potential negative impact of the COVID-19 crisis, suggesting that one of
the HI’s main challenges is learning how to accelerate the transition to a sustainable future
of the sector. Finally, we filled the gap in the HI literature related to the attractiveness of a
job in the HI for young people during a period of crisis.

Practical implications. Our findings can ensure a better understanding of the managers
and decisionmakers the HI to motivate young people to work in the sector that has been
negatively impacted by this crisis. Young people consider that the HI will always be an
opportunity for dreaming and keeping their souls young. Our study will be of interest to
policymakers in terms of suggestions on how to transform challenges into opportunities by
using the constraints imposed by a pandemic crisis that limits the socialisation between
people, enhancing the creativity of young people working in the HI. The managers and
decisionmakers in the HI should bear in mind that this current pandemic crisis is likely to
reinforce this sector, and young people with a developed spirit of adventure represent a
valuable workforce for their organizations because they are aware of clients’ expectations.
They would certainly be ready to promote proactive communications. Our findings pro-
vide a practical value for managers and other decisionmakers, some motivational factors
that would increase the attractiveness of their companies to young people, and research
suggestions helpful to scholars involved in educational projects addressed to students
of hospitality management programs to cultivate resilience capabilities by giving them
inherent skills and competencies [104]. Finally, our research can help the managers and
decisionmakers, particularly from the less developed countries, face social, economic, and
environmental challenges and increase their organizational performance by using the
young people’s spirit of adventure.

Regarding its limitations, we are aware that the findings from a study carried out
in one European country are not likely to be wholly replicated elsewhere in the world.
Therefore, we wanted to understand how these potential young corporate leaders perceive
the impact of the pandemic on their future careers in the HI.

The future research will be oriented to improving the young people’s relationship with
their spirit of adventure and responsibility. The new normality comes with a new approach
to the activity in the HI and new challenges for both employees and employers. In this new
light, sustainability acquires a new dimension that is much more social and personalized
according to the HI’s particularities and spirit of adventure of the employees in the HI. The
business model in the HI will be delineated by the pandemic crisis on the one hand and the
new normality on the other.
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Abstract: This study aimed to develop a leisure valuation assessment tool to revitalize leisure
activities for the elderly living in the community. The research method, literature review, and Delphi
survey were conducted for the expert panel. Then, the leisure value and participatory leisure activity
items were derived to form the assessment items. The two Delphi surveys revealed 38 leisure value
assessment items and 41 participating leisure activity items. We attempted to verify the model
suitability and validity of the leisure value assessment items through confirmatory factor analysis.
The verification showed a good fit. Based on the intensive validity test result, AVE (average variance
extracted) values were 66 for physical leisure activities, 65 for emotional leisure activities, and 65
for social leisure activities. The conceptual reliability was 0.96 for physical leisure activities, 0.95 for
emotional leisure activities, and 0.96 for social leisure activities. Regarding the internal consistency
for reliability verification, Cronbach’s alpha values for physical leisure, emotional leisure, and social
leisure activities were 0.909, 0.925, and 0.955, respectively. Hence, the items were highly interrelated
and homogeneous tests that measured the same characteristics. The assessment tool can be used to
identify useful information on the leisure activities of the elderly and to activate leisure activities for
the elderly.

Keywords: assessment tool; leisure activities; model fit; occupational therapy; reliability; the elderly;
validity; values

1. Introduction

Leisure refers to non-forced and internally motivated activities that involve free time
other than mandatory participation in work, self-management, or sleep [1]. From a life
cycle perspective, leisure activities play an important role at all ages; however, they have
greater significance for the elderly. Leisure activities in old age are not simply concepts
of rest, but activities to improve the quality of life in old age, which positively affects
retirement life and helps to slow aging [2]. According to the 2019 National Leisure Activity
Survey, leisure activity participation time in the 30s to beyond the 70s tends to increase
with age; however, the number of leisure activities participated in is decreasing [3]. This
means that the diversity of leisure activities for the elderly is decreasing and not being
activated. To present leisure activities that meet the needs of the elderly, it is necessary to
grasp the values pursued by them when participating in leisure activities. Value refers
to the qualitative factors that the participant thinks are important and correct [4,5]. It is
also defined as the fundamental attitude toward the world, including oneself, or the ideas
therein [6]. Accordingly, leisure value—a perspective formed based on one’s assessment of
the significance and role of leisure in an environment including individuals—can be said to
be an important qualitative factor when participating in leisure activities [7].

These leisure values were continuously evaluated in the past; they are clearly dis-
tinguishable from quantitative assessments, such as leisure activity participation time,
frequency, and degree of performance in existing studies [8–11]. Studies related to leisure
value assessment were conducted about 40 years ago. They include the Elder Version of
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Leisure-Time Activity Enjoyment Scale Assessment Tool for Leisure Tendency of Elder
Adults, Leisure Time Situation Scale, and Leisure Activity Party Scale [9,12,13].

However, the existing assessment tools related to leisure values have limitations. First,
it is difficult to use these tools designed for evaluating specific leisure activities and has
limited opportunity to present new leisure activities that meet the needs of the elderly.
Second, since the participants of the assessment are diverse, such as foreigners, adults, and
the disabled, it cannot be said to be an elderly-oriented assessment tool. Hence, there is a
limit to its application to the elderly living in domestic communities.

Therefore, this study aimed to (1) develop a “leisure valuation assessment tool for
the elderly” (LVAT-E) to revitalize leisure activities for the elderly living in the community
and (2) verify the suitability, reliability, and validity of this model’s assessment tool for the
elderly living in the community.

2. Methods

This study was conducted in two stages. The first step was to collect preliminary items
and organize the items of the LVAT-E through Delphi research. The second step was to
develop assessment tools through model suitability, reliability, and validity verification
(Figure 1). This study was approved by the Yonsei University Future Campus Bioethics
Review Committee (1041849-202007-BM-089-03).

2.1. Composition of Assessment Items

To construct the assessment items, related prior studies were considered, and Delphi
surveys were conducted on a group of experts in related occupations. Based on the derived
results, leisure value assessment and participatory leisure activity items were included.

2.1.1. Literature Review and National Leisure Activity Survey

As this study was conducted in Korea, mainly journals that included relatively many
Korean studies were searched for the literature review. We searched the databases of
Pubmed, Google Scholar, and Riss, and the search terms were “Leisure” and “Assessment”
or “Measure” or “Scale”. The detailed criteria for selection and exclusion were as follows.

- Selection criteria

(1) Research published in academic journals in the last 10 years (2011–2020);
(2) Study written in Korean or English;
(3) A study on the Quality Assessment Tool for Leisure Activities for the Elderly.

- Exclusion criteria

(1) A study on the evaluation of specific leisure activities;
(2) A paper that is impossible to read in full;
(3) Research in the forms of meta-analyses, degree theses, books, and posters.

Classification Criteria for Leisure Activities for the Elderly

The same classification was used in this study based on the classification of elderly
leisure activities into physical, emotional, and social leisure activities using elderly ac-
tivity theory, continuous theory, and social exchange theory, which are related to elderly
leisure [14,15] (Table 1).
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Items 

 

Collecting preliminary items 

 
1. Literature review. 
- Purpose: Derivation of leisure value assessment 

items. 
 

   

 

 
2. National leisure activity survey. 
- Purpose: Deriving a list of participating leisure 

activities. 
 

    

 

Delphi survey 

 
Part 1. A survey on the suitability of leisure value 

assessment items. 
Part 2. A survey on the suitability of classification of 

participating leisure activities. 
- Target: 25 occupational therapists and professors. 

  
  
  
  

  

    
 

Establishment of 

measurement methods and 

scales 

 

The basis for prior research and occupational therapy 

assessment. 

  
  

  

 
 

Development 

of 

assessment 

tools 

 Application of assessment 

tools 

 
- Purpose: Deriving data on participatory leisure 

activities and leisure value assessment item scores. 
- Target: 454 elderly people living in the community. 

 

 

 

    

 Reliability 
 

1. Verification of internal agreement. 
- Method: Utilizing SPSS.  

     

 The validity of the concept 

 
1. Model suitability. 
2. Concentration validity. 
3. Validity of discrimination. 
- Method: Confirmatory factor analysis using AMOS. 

 
 
 

 

     

 Assessment of utility 

 
- Purpose: Identify the actual utility and limitations of 

the assessment tool. 
- Target: 13 elderly people living in the community. 

 

 

Figure 1. Research process and assessment tool development process.

Table 1. Classification and definition of leisure activities for the elderly.

Classification Name of Leisure Activities

Physical leisure Leisure activities that include indoor sports activities and outdoor
sports activities and promote physical health.

Emotional leisure
Activities for emotional stability, hobbies for cultural and artistic
entertainment, and activities including education through paid and
free educational institutions to promote education.

Social leisure
Activities that include community activities or social activities that
express roles and beliefs and wills as members of society through
them, and activities that return various experiences of life to society.
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2.1.2. Delphi Survey

A Delphi survey was conducted to construct the assessment items. The Delphi survey
consisted of 25 people who had more than seven years of clinical and educational experience
with the elderly and community occupational therapy or a master’s degree in occupational
therapy. Detailed information on the experts is presented in Table 2. The Delphi survey in
this study was conducted twice via e-mail in August 2020. In this study, a modified Delphi
technique using a structured questionnaire different from the first Delphi was used [16].

Table 2. General information of experts.

Career (Month/Year)
[Clinical/Education/Research]

Educational Background Job

3 m 7 y 6 y 6 y Ph.D. Professor
6 m 8 y 4 y - Ph.D. Professor

5 y 15 y - Ph.D. Professor
5 y 3 y 4 y Ph.D. Professor
4 y - 6 m Ph.D. Occupational therapist
3 y 3 y - Ph.D. Professor
- - 11 m 4 y Ph.D. Researcher

6 m 7 y - - Master’s Occupational therapist
4 y 2 y 3 y Ph.D. Professor
4 y 6 m - Ph.D. Occupational therapist
1 y - 6 m 3 y Ph.D. Professor
1 y - 6 m 1 y Master’s Occupational therapist

3 m 4 y 3 y 4 y Master’s Professor
1 y - 8 m 2 y Ph.D. Occupational therapist
6 m - 2 m 2 y Master’s Occupational therapist
1 y - 8 m 2 y Ph.D. Occupational therapist

6 m 5 y 6 m 1 y 8 m 4 y Ph.D. Professor
7 y 4 y - Ph.D. Professor
1 y - 2 y Master’s Occupational therapist
4 y 1 y 2 m 2 y Ph.D. Professor

Fitness was evaluated on a 4-point Likert scale (1 point: very inappropriate, 4 points:
very appropriate). In the data analysis, the content validity ratio (CVR), average, standard
deviation, stability, convergence, and consensus were analyzed for the responded content.

2.2. Development of Assessment Tool
2.2.1. Application of Assessment Tools

After the Delphi survey, an assessment tool was applied to 454 elderly (aged ≥ 60 years)
living in the community from August to September 2020. The number of participants was
calculated based on the findings of Mitchell (1993), which stated that a sample size of at
least 10 times the number of observation variables was required. The selection criteria were
as follows, and general information is shown in Table 3 [17]:

- A community resident aged 60 or older.
- A person who has not been diagnosed with dementia, cognitive impairment, etc., and

who can understand the contents of the evaluation tool.
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Table 3. General information of participants.

Classification Mean (Standard Deviation) N %

Age

60~65

68.12 (3.28)

115 25.3

66~70 242 53.3

71~75 75 16.5

76~80 22 4.8

Final academic background

University 302 66.5

High school 128 28.2

Middle school 18 4.0

Elementary school 5 1.1

No education 1 0.2

Housemate

Living alone 28 6.2

Husband and wife 302 66.5

A married child 20 4.4

An unmarried child 90 79.8

Other 14 3.1

Residential area

Big city 34 7.5

Small- or
medium-sized city 420 92.5

Subjective health conditions

Great health 11 2.4

Good health 120 26.4

Normal 230 48.5

Unhealthy 96 21.1

Very unhealthy 7 1.5

In principle, a tool is a self-checklist and involves offline implementation, but it
was implemented in the form of an online survey through research companies due to
environmental constraints caused by COVID-19. Online explanations and consent forms
for the study subjects were presented, and only those who pressed the study consent button
participated in the study. SPSS 25 was used for the statistical analysis, and descriptive
statistics and one-way analysis of variance were used.

2.2.2. Reliability
Verification of Internal Consistency

In general, in the field of social science, the internal consistency is judged as “accept-
able,” “good,” and “very good” when it is ≥0.6, ≥0.7, and ≥0.8, respectively [17].

2.2.3. Construct Validity

Confirmatory factor analysis using Analysis of Moment Structures (AMOS) was
conducted to verify construct validity. Confirmatory factor analysis is useful for measuring
construct validity because it can evaluate the overall fit of the model and measure the
factor load between observations and latent variables. The construct validity verification
procedure was performed in the following order: model suitability, convergent validity
verification, and discriminant validity verification.

2.2.4. Assessment of Utility

The effectiveness of the assessment tool was evaluated by applying it to 13 elderly
people living in the community. The criteria for selecting participants were as follows:

- A community resident aged 60 or older.
- A person who has not been diagnosed with dementia, cognitive impairment, etc., and

who can understand the contents of the evaluation tool.
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The utility test was evaluated on a 5-point Likert scale for item understanding, assess-
ment method understanding, and appropriateness of writing time.

3. Results

3.1. Item Composition Result
3.1.1. Literature Review and National Leisure Activity Survey Results

Of the collected items, 39 were about leisure value and 45 about participating in leisure
activities. They were derived by integrating similar concepts and deleting overlapping
items (Tables 4 and 5).

Table 4. The 39 leisure value items found through the literature review [12].

Name of Assessment Tool Concepts

The Leisure Time Satisfaction Scale (LTS)
- Activities with family
- Activities with friends
- Social support

Elderly version of Leisure-Time Activity Enjoyment
Scale (LAES)

- Achieve an accomplishment
- Affirmative change of the mind
- Affirmative change of the body
- Enjoyment
- Pleasure
- Socialization

The Leisure Assessment Inventory - Adaptive behavior
- Life satisfaction

Assessment Tool for Leisure Tendency of Older Adults - Leisure lifestyle
- Leisure motivation

Leisure Nostalgia Scale

- Group identity
- Leisure experience
- Personal identity
- Socialization

The Leisure Boredom Scale - Boredom

Physical Activity and Leisure Motivation Scale

- Affiliation
- Appearance
- Others’ expectations
- Enjoyment
- Competition
- Ego
- Physical condition
- Psychological condition

Global Leisure Meanings Scale (GLMS)

- Escaping pressure
- Group harmony
- Leisure friendship
- Passing time
- Self-development

Leisure Activity Participation Scale

- Activity with an attractive
environment

- Developmental
- Entertaining
- Esthetic
- Exciting
- Productive
- Relaxing
- Social
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Table 5. The 45 participating in leisure activities items found through the National Leisure Activ-
ity Survey.

Classification of Leisure Activities
(Physical/Emotional/Social)

Names of Leisure Activities

Physical leisure

- Participation in ball sports
- (gateball, soccer, basketball, golf, tennis, badminton,

bowling, etc.)
- Swimming
- Fitness
- Aerobics
- Stretching
- Yoga and pilates
- Fishing
- Visit zoos, botanical gardens, and amusement parks
- Walking and walking
- Mountain climbing

Emotional leisure

- Exhibitions, performances, and movies
- Watching sports events
- Listening to music
- Collection activities
- Driving a car
- Cooking
- Taking care of pets
- Singing
- Taking a photo
- Painting
- Calligraphy
- Playing musical instruments
- Gardening
- Napping
- Watching TV
- Listening to the radio
- Using Internet media
- Writing
- Reading discussions
- Reading newspapers and magazines
- Acquiring language, skills, and certificates
- Studying
- Going on a trip

Social leisure

- Volunteer activity
- Religious activities
- Family and relatives
- A peer group
- Shopping/eating out
- Go, chess, hwatu
- Chatting, calling, and texting
- Games and puzzles
- A picnic
- Going to a hot spring or a bathhouse
- Participate in local festivals and feasts
- Going to a senior citizen center

3.1.2. Delphi Survey Results

Following the analysis of the response values of two Delphi surveys, all items in
parts 1 and 2 showed significant values of the minimum value with a CVR of ≥0.37,
convergence of 0.5, agreement of ≥0.75, and stability of ≤0.8 (Table 6). Thirty-eight leisure
value assessment items and forty-one leisure activities were assessed.
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Table 6. Results of the 1st and 2nd Delphi surveys.

Average SD Convergence Agreements Stability CVR

1st Delphi part 1 3.72 0.46 0.48 0.72 0.20 0.78
2nd Delphi part 1 3.43 0.55 0.33 0.82 0.16 0.89
1st Delphi part 2 3.46 0.62 0.42 0.76 0.18 0.80
2nd Delphi part 2 3.55 0.51 0.27 0.86 0.15 0.93

3.2. Results of Developing Assessment Tools
3.2.1. Construct Validity Results
Model Fit Results

The model suitability results showed good suitability; however, the GFI was 0.825,
which is slightly above the standard of 0.8 (Table 7).

Table 7. Model fit.

χ2 df CMIN/DF RMSEA SRMR CFI TLI GFI

1416.182 479 2.957 0.066 0.0561 0.902 0.892 0.825

Convergence Validity Results

The AVE values and conceptual reliability values are shown in Table 8.

Table 8. Convergence validity results.

Sub-Item Classification AVE Conceptual Reliability

Physical leisure activity 0.67 0.96
Emotional leisure activity 0.65 0.95

Social leisure activity 0.65 0.96

Discriminant Validity Results

The discriminant validity analysis showed that the AVE of all the corresponding
observation variables was larger than the square of the correlation coefficient (Table 9).

Table 9. Discriminant validity results.

Sub-Item Classification Square Correlation Coefficient AVE

Physical—emotional leisure 0.63
Φ2 < 66 (physical)

Φ2 < 64 (emotional)

Emotional—social leisure 0.57
Φ2 < 64 (emotional)

Φ2 < 65 (social)

Physical—social leisure 0.25
Φ2 < 66 (physical)

Φ2 < 65 (social)

3.2.2. Reliability Results
Internal Consistency Results

The internal match analysis revealed that all three areas of the leisure activity sub-items
had very high reliability (Table 10).

Table 10. Internal consistency results.

Sub-Item Classification Crohnbach’s Alpha Value

Physical leisure activity 0.909
Emotional leisure activity 0.925

Social leisure activity 0.955
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3.2.3. The Results of the Utility Assessment

Based on the result of the utility assessment, it took 10–15 min per person to apply the
assessment tool. The results are shown in Table 11.

Table 11. Discriminant validity results of utility assessment.

Sub-Item Classification
Very Positive Positive Usually Negative Very Negative

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

The level of understanding 6 (46.2) 6 (46.2) 1 (7.6) 0 (0) 0 (0)
Assessment method understanding 7 (53.8) 5 (38.5) 1 (7.6) 0 (0) 0 (0)

Appropriateness of writing time 5 (38.5) 6 (46.2) 1 (7.6) 1 (7.6) 0 (0)

4. Discussion

To revitalize the leisure activities of the elderly living in the community, this study
attempted to develop an LVAT-E that can evaluate various leisure values that relate to the
leisure activities of the elderly.

The leisure value assessment items of the developed assessment tool have the advan-
tage of being an indicator of what factors the elderly consider important when participating
in leisure activities and being able to closely explain the elderly’s desire for leisure activities.
This is partially consistent with the argument in foreign studies that participants’ individ-
ual characteristics should be identified because they influence the leisure activities they
participate in [18–20].

The participatory leisure activity items developed in this study have the advantage of
being able to separately present “leisure activities they are currently participating in” and
“leisure activities that they are not currently participating in but are willing to participate
in the future.” If the leisure value assessment items developed in this study and the
participatory leisure activity items are used together, the needs of the elderly can be closely
understood. Additionally, the participatory leisure activity items can provide practical help
when planning leisure activities. Moreso, the LVAT-E can be seen in previous studies as an
assessment tool that clearly supports the opinion that qualitative and quantitative factors
should be evaluated together when evaluating leisure activities for the elderly [8–12].

The process used to develop the assessment tool in this study had some limitations.
First, when applying the assessment tool, the age group was unevenly distributed. In
addition, most of the subjects were highly educated. The participants’ age and educational
background are factors that influence their participation in leisure activities, and the fre-
quency and type of participation change accordingly [3]. In future studies, reliability and
validity should be verified by considering the age group and educational background of
the sample.

Second, the assessment tool was applied in the form of an Internet-based survey due
to the influence of COVID-19. Since the participants were aged 60 years or older, in future
studies, it will be necessary to conduct offline self-checklists when applying assessment
tools in consideration of the characteristics of the elderly.

Third, some previous studies used a measurement method and a method of improving
the completeness of the assessment scale establishment of the expert advisory meeting
when establishing the assessment tool scale. However, this study used a 5-point Likert scale
based on previous studies without an expert advisory meeting. In future studies, expert
opinions on leisure activities should be reflected in the process of establishing measurement
methods and assessment scales.

Despite these limitations, the LVAT-E is not limited to the assessment of specific leisure
activities. Additionally, it is possible to evaluate various values pursued by the subject
when participating in leisure activities. Hence, the significance of this study is that it can
help the subject to plan new leisure activities or suggest a direction in which the leisure
activities they are currently participating in should be improved. In modern society, the
time for the elderly to participate in leisure activities is increasing; however, the diversity of
the leisure activities they participate in is decreasing. It is expected that the assessment tool
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developed in this study can be used to identify helpful information on the leisure activities
of the elderly and to activate leisure activities.

5. Conclusions

This study aimed to develop an LVAT-E and verify the reliability and validity of
revitalizing leisure activities for the elderly living in the community. The significance of
this study is that it can help the elderly to plan new leisure activities or suggest directions
in which the leisure activities they are currently participating in should be improved. The
assessment tool developed in this study can be used to identify helpful information on the
leisure activities of the elderly and to activate leisure activities.
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Abstract: Background: How well team members work together can be affected by team interactions
and creativity. There is no single instrument for measuring both variables in healthcare education
settings in Taiwan. The purpose of this study is to develop an instrument to measure team interactions
and team creativity for Taiwanese nursing students. Methods: A 34-item team interactions and
team creativity self-report instrument was developed for nursing students in Taiwan (TITC-T).
Items consisted of statements about how a participant perceived their team members’ constructive
controversy, helping behaviors, communication, and creativity. Nursing students (n = 275) were
recruited from two campuses of a science and technology university to examine the psychometric
properties of the TITC-T. The reliability and psychometric properties were evaluated. Results: The
Cronbach’s alpha was 0.98. The confirmatory factor analysis resulted in a one-dimensional factor
structure that fit well with the model (Comparative Fit Index = 0.995, Tucker Lewis Index = 0.908,
Root Mean Square Error of Approximation = 0.098). Conclusions: The TITC-T is a valid and reliable
tool for evaluating team interactions and team creativity for students enrolled in nursing programs
in Taiwan.

Keywords: team interaction; team creativity; scale development; nursing education; Taiwan

1. Introduction

Creativity and innovation in nursing enhances healthcare quality, reduces health-
care costs, and generates an environment structured to reduce work-related stressors and
emotional exhaustion, which can reduce burnout for healthcare professionals [1]. Fos-
tering creativity and innovation in nursing students can improve patient healthcare and
outcomes [1]. Interdisciplinary collaboration among healthcare teams is also increasing,
resulting in more comprehensive healthcare for the treatment of patients [2].

A systematic review on interprofessional education [3] argued that higher education
must implement interdisciplinary learning opportunities. Students among different aca-
demic areas should be capable of communicating with a common language, thus affording
them the opportunity to tackle more complex issues. The Word Health Organization
(WHO) describes interdisciplinary education (IDE) as providing instruction from faculty
with two or more professional backgrounds, which enables effective collaboration among
students and improves healthcare outcomes [4]. Students involved in IDE programs not
only learn relevant skills from multiple disciplines, but also learn how to communicate and
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collaborate. However, an understanding of interdisciplinary team interactions is critical for
IDE to effectively improve student collaborations [5].

Studies have been implemented to improve training methods that can reduce barriers
to and increase collaborations among team members [6,7]. However, evaluating whether
team interactions and team creativity impact collaboration outcomes in nursing education
have not been examined. Although many instruments have been developed to assess these
variables on an individual-level, few are available for use in Taiwan that are specific for
nursing education. Therefore, there is a need for the development of a valid self-report
instrument for assessing team interactions and team creativity that is directed at students
in nursing programs in Taiwan, especially students enrolled in IDE programs.

Boosting positive interactions and increasing creativity among team members is not
only critical for the success of groups and organizations, but also a key solution to many
modern challenges facing world economies, including healthcare teams [8,9]. Innovation
among team members requires divergent thinking, which is more likely to occur in an
atmosphere where each member feels free to express their ideas without boundaries, risks
of judgment, or fear of ridicule from others [8,10]. Therefore, communication is a dominant
process and an important component of team interactions that is critical to the success of
healthcare teams [9,11].

Cragan et al. [12] defined four characteristics important for successful team interactions
because they give the team purpose: problem solving, role playing, team building, and trust
building. Constructive team interactions generate solutions to problems that have a higher
level of acceptance among team members than solutions shaped by interactions that are pas-
sive or aggressive [11,13]. Team interactions, including collaboration and communication,
can act as mediators between transformational leadership and performance [11,14,15].

Ilgen et al. [16] proposed that how team members interact (input) effects the product
created (output). They suggested that a model of input-mediator-output-input (IMOI)
could be used to understand the range of variables that are important mediators for team
interactions. The IMOI model allows for a broadening of variables that can influence team
interactions beyond communication and performance, described by Marlow et al. [17].

The IMOI model is the basis of several instruments developed to examine additional vari-
ables deemed important components of team interactions. Constructive controversy [18–20],
involves open-minded discussions of incompatible views for the mutual benefit of all team
members [21], and helping behaviors [20,22], consist of deliberate, straightforward efforts
to assist another member of the team [23]. Assisting others has been shown to increase
team interactions in general [24] and improve team creativity, which leads to the devel-
opment of products that are more innovative [2,10]. Spontaneous communication [25,26]
describes informal and unplanned exchanges with other members of the team outside the
normal routine, which provides team members with a different perspective for problem
solving [25,27]. Spontaneity helps individuals to take the initiative and be self-starting [28].

The most widely used instruments for team creativity were developed by Farh, Lee,
and Farh [29], Oldham and Cummings [30] to assess team creativity for employees, and
Leroy et al. [31], who assessed team creativity in the context of organizational behavior.
These instruments measure collaborative behaviors, which is an important component of
successful creative interdisciplinary teams and has been demonstrated to foster productivity
among team members [27,30]. Instruments have also been developed to measure interaction
behaviors, which can influence creativity and include constructive controversy, helping be-
haviors, and spontaneous communication [15,18,26]. These instruments have been adapted
for studies on leadership behaviors, goal orientation, and cognitive dissonance [14,21,32].

Several qualities are important for team creativity. Effective team collaboration in an
inter-professional setting has been shown to enhance patient safety and outcomes [33,34].
This requires cooperation, collaboration, and communication among members of interdisci-
plinary teams, and is an important component of healthcare [35]. Interactive behaviors can
improve teamwork competency, which includes qualities labeled as constructive contro-
versy, helping behavior, and spontaneous communication [36].
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Creativity is considered as a collaborative behavior of successful interdisciplinary
teams and has been demonstrated to foster productivity among team members [27,31]. Ef-
fective team collaboration in an inter-professional setting has been shown to enhance patient
safety and outcomes [33,34]. This requires cooperation, collaboration, and communication
among interdisciplinary team members, and is an important component of healthcare [35].
Interactive behaviors can improve teamwork competency, which includes qualities la-
beled as constructive controversy, helping behavior, and spontaneous communication [36].
Derdowski et al. [37] suggested the interactive behavior of constructive controversy can
improve group performance and increase team creativity. Helping behaviors are positively
related to creative innovation for healthcare teams [38]. McAlpine [39] demonstrated that
spontaneous communication among team members can improve creativity by facilitating a
better flow of information.

Many instruments have been developed or adapted as measures of team creativ-
ity [14,15,18,29–32]. However, these were not developed for use with nursing students
in Taiwan or were administered to non-native English speakers without confirmation
of the translation [14,21]. To our knowledge, there is no valid measurement instrument
available for use in Taiwan that incorporates team interactions, team creativity, and compe-
tency in the healthcare setting of nursing. Therefore, because we considered it important
that a self-report instrument reflects characteristics of nursing student teams, this study
aimed to merge components of developed instruments for use with teams of nursing stu-
dents, translate the new self-report scale into Taiwanese, and determine its validity and
psychometric properties.

2. Materials and Methods

2.1. Research Design

This exploratory and cross-sectional study was performed in several steps to develop,
translate, and validate an instrument to measure team interactions and team creativity for
undergraduate nursing students in Taiwan.

2.2. Instrument Development

Although instruments for assessing team creativity and team interactions are available,
they have not been developed for nursing students. Therefore, we merged relevant compo-
nents from Chinese and English language scales to assess team creativity and interactions
for nursing students in Taiwan. We translated all English language statements to Mandarin
Chinese, the language spoken in Taiwan, using the forward translation/back translation
procedure described by Brislin [40]. This translation process was used to maintain content
equivalence of terminology describing team interactions in Taiwanese. English language
statements were independently translated by two bilingual members of the research team
who were fluent in both English and Taiwanese. An English language expert back trans-
lated the Taiwanese versions into English without any knowledge of the original English
version and compared each statement to the original, to confirm semantic equivalence.
The two bilingual translators confirmed the semantic equivalence of the original English
statements and the back translated Mandarin Chinese statements, which indicated the final
translation was satisfactory.

Team interactions assessed three components: constructive controversy [18–20], help-
ing behaviors [15,20,22], and spontaneous communication [11,25,26]. The domains are
measured with statements about how an individual feels about interactions among mem-
bers of their team. Team creativity has been measured for information technology teams in
China using a team creativity scale developed by Farh et al. for teams of employees [29],
which was a modification developed by Oldham and Cummings to measure employee
creativity [30]. The self-report instrument measures creative ideas, innovation, and perfor-
mance and has good reliability, with a Cronbach’s alpha of 0.85 [29]. Yang et al. [15] made
further modifications to measure team creativity in a research and development setting
in China, again with employees rather than students; this scale has a Cronbach’s alpha
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of 0.95. We revised statements from the Mandarin Chinese language instruments of Farh
et al. [29], Yang et al. [15], and Zhang et al. [32]. Some of the wording for the statements
about team creativity was not relevant to nursing students and the challenges they would
encounter as nurses. Therefore, we added statements about aspects of creativity from
English language instruments that were more appropriate for an educational setting: cre-
ative performance [41] and innovation [42]. The English language statements from Shally
et al. [41] and Scott and Bruce [42] were translated from English to Mandarin Chinese as
described above.

We combined the items for interactions and creativity into a 34-item instrument,
the Taiwanese Team Interactions and Team Creativity scale (TITC-T). A 5-point Likert
scale from 1 (strongly disagree) to 5 (strongly agree) was used for the three subscales
for team interactions (constructive controversy (4 items), helping behaviors (10 items)
and spontaneous communication (10 items)) and 10 items for team creativity. Each item
completes the statement “Members of my team . . . ” The 34 items are shown in Table 1. The
score for the three domains of team interactions is the average of the sum of all item scores in
each domain and the total score for team interactions is the average of the sum of the three
domains; higher scores indicate a greater perception of team interactions. The total score
for team creativity is the average of the sum for all 10 items; higher scores indicate greater
team creativity. The final TITC-T scale was a 34-item self-report measurement instrument
for team interactions (three dimensions) and team creativity for nursing students.

Table 1. Items for the Team Interactions and Team Creativity scale for nursing students in Taiwan
(TITC-T).

Construct Items

Team interactions Members of my team . . .

Constructive Controversy

1. Encourage me to share thoughts that differ from them.
2. Listen to diverse perspectives in a supportive manner.
3. Provide constructive feedback.
4. Respectful of conflicting thoughts and suggestions.

Helping behaviors

1. Collaborate effectively.
2. Work efficiently together to complete projects.
3. Patiently explain new concepts if someone does not understand.
4. Act as a negotiator if there are conflicting perspectives.
5. Willingly offer assistance when others need help.
6. Share the workload equally.
7. Offer encouragement if a product fails.
8. Provide constructive suggestions.
9. Do not hesitate to help others if a problem arises.
10. Know the team leader will support them.

Spontaneous Communication

1. Are open to exchanging different solutions to a problem.
2. Are open to discussing new ideas and skills.
3. Do not hesitate to ask others for information.
4. Readily share knowledge and skills with other members.
5. Are available anytime for me to share ideas.
6. Willing to exchange different methods.
7. Collaborate with others to stay on schedule.
8. Offer new methods for old problems.
9. Encourage discussion to clarify confusing ideas.
10. Encourage exchanging difficulties as well as successes.

Team creativity

1. Have ideas that are new.
2. Use new techniques to solve problems.
3. Are able to identify needed healthcare products.
4. Develop healthcare products that are novel.
5. Think “outside the box”.
6. Are good at developing practical solutions.
7. Can revamp a design to improve it.
8. Think in ways that are imaginative.
9. Adds to knowledge and skills to the group.
10. Can identify a healthcare product that will be useful.

2.3. Participants

To test the scale, nursing students (n = 275) were recruited from capstone courses that
were part of nursing programs on two campuses of a university of science and technology
in northern Taiwan. Nursing students who enrolled in the course were included if they
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provided signed informed consent at the conclusion of the capstone course, indicating they
were willing to participate in the study.

The Capstone Course

The capstone course is conducted over 18 weeks by instructors who are faculty mem-
bers from the programs in nursing and design. The course emphasizes working collabo-
ratively in teams to evaluate what healthcare products could improve patient care, and
then designing a prototype of the product that has the potential for being patented. Teams
are comprised not only of nursing students but also students from the school of design,
although the design students are not participants in the study. Students receive a midterm
grade based on a written exam. The final grade consists of a group presentation at the
conclusion of the course, which is presented to faculty members by each team of students.

2.4. Data Collection and Analysis

Data from nursing students were collected at the end of the 18-week course between
October 2017 and January 2018. Two structured questionnaires were distributed to students
in coded packets by a faculty member who was not part of the research team. One ques-
tionnaire collected demographic data, including age and gender; the second questionnaire
was the newly developed self-report TITC-T instrument, which collected data on nursing
students’ perceptions of team interactions and creativity for use in confirmatory factor
analysis (CFA). Prior to analyzing the data, the faculty member checked each packet for a
signed consent form. All packets contained signed consent forms, and thus, all 275 students
were included in the analysis.

2.5. Statistical Analysis

We used SPSS version 20.0 (IBM, Chicago, IL, USA) for Windows to analyze demo-
graphics descriptive and inferential statistical analyses. Demographic and participant
characteristics were analyzed via mean, standard deviation, percentage, and frequency. To
explore the fit and confirm the structure of the TITC-T, we conducted CFA with structural
equation modeling using AMOS 25 software (IBM, Chicago, IL, USA). All statistical tests
were two-tailed, and the significance level was set to a standard of α < 0.05.

2.6. Ethical Considerations

Before beginning the study, approval was obtained from the university’s Institutional
Review Board (IRB) (IRB201800212; IRB0C502). To maintain students’ confidentiality, data
were anonymized by coding the packets and questionnaires distributed to the nursing students.

3. Results

3.1. Participant Demographics and Mean Scale Scores

The mean age of participants was 21.4 years (SD = 0.93; range = 19 to 27 years) and
82.5% were female. The mean total scores for team interactions were 4.23 (SD = 0.48) and
the three constructs were similar, as was the mean score for creativity (4.11, SD = 0.69)
indicating moderately high levels of team interactions. Details of scores for each measure
are shown in Table 2.
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Table 2. Mean scores on the Team Interactions and Team Creativity scale for nursing students in
Taiwan (TITC-T) (n = 275).

TITC-T Scores Mean SD

Team interactions total 4.23 0.48
Subscales

Constructive controversy 4.00 0.62
Helping behaviors 4.09 0.71
Spontaneous communication 4.05 0.69

Team Creativity total 4.11 0.69
SD = standard deviation.

3.2. Confirmatory Factor Analysis

The four-factor model of the TITC-T was tested by CFA. Because the number of
participants in our study exceeded 200, which can result in false positives when an χ2 index
is used, we included the chi-squared value/degree of freedom (χ2/df) index [43]. In the
analyzed sample (n = 275), indices of goodness of fit for CFA were as follows: χ2/df = 4.213,
the goodness of fit index (GFI) = 0.832, the adjusted goodness of fit index (AGFI) = 0.973,
the normed fit index (NFI) = 0.985, the incremental fit index (IFI) = 0.995, the comparative
fit index (CFI) = 0.995, the Tucker–Lewis index (TLI) = 0.908, and the root mean square
error of approximation (RMSEA) = 0.098. These indices indicated a good fit with the data;
χ2/df = 4.213 suggested the model had an acceptable validity [44]. Thus, the model was
considered appropriate.

An analysis of the TITC-T with CFA resulted in a four-factor model. Standardized
factor loadings for all items of the four factors ranged from moderate to strong: 0.78 to 0.91
for the factor of constructive controversy; 0.68 to 0.88 for helping behaviors; 0.64 to 0.90
for the factor of spontaneous communication; and 0.77 to 0.89 for the fourth factor of team
creativity. An examination of the factor loadings suggested that the TITC-T was strongly
related to the constructs of constructive controversy, helping behaviors, spontaneous
communication, and team creativity with item one (λ = 0.87) and item two (λ = 0.85) for
constructive controversy, item three (λ = 0.97) and item four (λ = 0.90) for helping behaviors,
item five (λ = 0.93) and six (λ = 0.85) for spontaneous communication, and item seven
(λ = 0.84) and eight (λ = 0.90) for team creativity (Figure 1).

3.3. Internal Consistency Reliability

The reliability of the TITC-T, as determined by Cronbach’s alpha, was 0.98. The
Cronbach’s alpha coefficients for the domains of constructive controversy, helping be-
haviors, spontaneous communication, and team creativity, were 0.90, 0.95, 0.94, and 0.95,
respectively. The results indicated good internal consistency reliability for the TITC-T.

480



Int. J. Environ. Res. Public Health 2022, 19, 7958

Figure 1. Confirmatory factor analysis of the Team Interactions and Team Creativity scale for Tai-
wanese nursing students (TITC-T) demonstrated a 4-factor model with standardized factor loadings:
constructive controversy (CC), helping behaviors (HB), spontaneous communication (SC), and team
creativity (TC). Note: Residual errors (e) indicated as follows: e1 to e4 for CC; e5 to e14 for SC; e15
to e24 for TC; e25 to e34 for HB; CC1 to CC4 denotes the questionnaire items for CC; HB1 to HB10
denotes the questionnaire items for HB; SC1 to SC10 denotes the questionnaire items for SC; and TC1
to TC10 denotes the questionnaire items for TC.

4. Discussion

Examining the role of interactions and creativity among team members in the context
of collaboration in higher education in Taiwan, especially nursing education, can help
one understand and broaden the discussion about interdisciplinary learning [1,3,13,45].
However, a reliable and valid instrument that measures interactions and creativity and
specifically targets healthcare populations is not available in Taiwan. Therefore, we de-
veloped a measurement instrument for team interactions and team creativity, which was
designed for use with Taiwanese nursing students. The psychometric properties of the
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TITC-T were evaluated with CFA. The TITC-T had a strong internal consistency reliability,
as demonstrated by the Cronbach’s alpha for all domains and an acceptable construct valid-
ity as demonstrated by CFA, which confirmed the one-dimensional structure. The CFA also
confirmed our proposed instrument’s construct validity (χ2/df = 4.213, RMSEA = 0.098,
NFI = 0.985, CFI = 0.995, IFI = 0.995).

CFA is a theory-driven method; thus, CFA was used to determine if the proposed
model identified from the TITC-T fit the data for nursing education. Previous research
has established that constructive controversy, helping behaviors, and spontaneous com-
munications influence team creativity and innovation. Our results are comparable to the
instruments used in other studies [8,21,32] and have the same results. For instance, Bastian
et al. [8] and Marlow et al. [17] showed that providing opportunities for communication and
sharing among team members can increase supportive interactions and creativity. Xiang
et al. [21] and Derdowski et al. [37] revealed that the interactive behavior of constructive
controversy can improve individual and team performance and increase creativity. There-
fore, there are correlations among constructive controversy, helping behaviors, spontaneous
communication, and creativity. Team interaction and creativity require multiple domains
to assess learning effectiveness. The TITC-T is an appropriate assessment tool.

Compared with some existing instruments that assess team interactions and team cre-
ativity targeting at the Chinese-speaking populations [14,21], the current study employed
forwards- and backwards-translation as recommended by Brislin [40] for the translation
of several items of the TTCT-T instrument, which can overcome obstacles of cultural or
linguistic differences in the original text. Our study reported significant positive asso-
ciations between scores for team interactions and team creativity. However, it remains
unclear as to whether strong team interactions increased team creativity, vice versa, or both.
Longitudinal studies are recommended to examine the direction of causality.

4.1. Limitations

This study had some limitations. The TITC-T is a self-report instrument, which
assessed nursing students’ perceived abilities and not their true abilities. Studies including
participants’ subjective assessments as well as measures that are objective, including the
grade from the final team presentation and more objective assessments of creativity are
recommended. Second, although our findings would be more compelling if we were able
to demonstrate the superiority of the TITC-T scale with another similar measure of team
interactions and team creativity, our instrument was developed specifically for nursing
students in a novel teaching course, and no similar instrument is in use in Taiwan. Third,
most of the nursing students in our study were female (83%). Although this is a reflection
of the small percentage of male nurses in Taiwan, it may prevent generalization to other
Chinese-speaking cultures with a more heterogeneous representation of nurses. Finally, the
participants were recruited from one university, which may also prevent generalization of
our findings to other areas of Taiwan.

4.2. Implications for Nursing Education

Assessing team interactions and team creativity among nursing students can improve
IDE in undergraduate healthcare education programs consisting of interdisciplinary teams,
which may improve team creativity [1,36]. The validation and reliability of the TITC-T
suggest this could be a promising instrument for nurse educators who wish to have insight
into measures of team interactions and team creativity for interdisciplinary nursing student
teams in Taiwan and possibly other Asian nursing programs. The TITC-T could also help
nurse educators gain an understanding of areas in team interactions that need improvement.
Strategies that increase interactions could increase collaboration and team creativity during
the development of patentable healthcare-related products.
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5. Conclusions

This is the first study to develop and validate a self-report scale for measuring team
interactions and creativity among nursing students in Taiwan. The results from the CFA
and cross-validation conducted in this study indicated that the new TITC-T instrument is
psychometrically sound, valid, and reliable. The short statements of the 34-item instrument
make it easy to complete. The TITC-T can serve as an assessment tool to identify the
strengths of nursing students’ interactions and creativity when working and collaborating
in interdisciplinary teams whose goal is to develop patentable healthcare products. In the
future, we will promote the TITC-T to be tested and compared by other countries.
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Abstract: Environmental awareness of the ecological problems caused by this climate crisis and its
impact on global health has been growing globally. Nurses are health care agents that usually hurt the
environment and contribute to the unsustainability of the care system. Such behavior is perpetuated
without the nurses’ awareness and is even magnified by the current pandemic, jeopardizing the
health systems and the Sustainable Development Goals. However, there is no Spanish version of any
survey that measures the awareness of these agents, only the Nurses Environmental Awareness Tool
(NEAT) is available. The current research presents a unique investigation based on a mixed method,
using the Spanish version of the NEAT, also called NEAT-es. The results of the mixed analysis
(N = 376), a cognitive interview, and descriptive analysis indicated perfect consistency (Cronbach’s
alpha > 0.80), better than the original. The survey validation achieved higher values and can be used
to measure environmental awareness in Spain and Spanish-speaking countries.

Keywords: awareness; nursing; environmental health; climate change; sustainable development goals

1. Introduction

The health sector significantly impacts the environment, generating a considerable
climate footprint and directly impacting the population’s health. The global climate foot-
print from the health care sector represents more than 4.4% of net greenhouse gas (GHG)
emissions since it is a great consumer of resources and energy [1].

In addition, the health sector is an excellent waste generator, and chemical prod-
ucts, such as single-use non-biodegradable plastic containers, increase the generation
of microplastics [2,3]. Proper environmental awareness is the primary reason to avoid
unsustainable health systems [4–6].

Theoretical Foundation: Nursing, Awareness, and Sustainability

Since the beginning of modern nursing, environmental awareness has become a
relevant issue to address in nursing. Florence Nightingale listed five critical elements for
an environment to be considered healthy: fresh air, sunlight, clean water, waste disposal,
and hygiene, and indicated that the environment is an essential factor to help recover or
maintain good health [7–9]. This idea continues and has grown, as indicated by one of the
statements of the International Code of Nurses, “Nurses contribute to the population’s
health and work to achieve the Sustainable Development Goals” [10].

Healthcare 2022, 10, 1420. https://doi.org/10.3390/healthcare10081420 https://www.mdpi.com/journal/healthcare
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However, previous studies have shown how the health society, nurses, and other
health professionals live in a paradox since they are both relevant agents in health and
creators of significant amounts of waste and pollutants [8,11,12]. This paradox is known
as environmental hyperopia among nurses [13,14]. Nurses take care of patients, but they
do not seem to care so deeply about the environment surrounding them, even though
all care has an intrinsic ecological impact [6,13,14]. Moreover, in case of further system
pressure and life-threatening situations, such as the current pandemic, nurses continue
to have a lack or little increase of environmental awareness. Additionally, nurses oversee
administering and managing care as the health agents within the multidisciplinary team. It
can significantly impact their patients’ environment and health if they are unaware. At the
same time, if they maintain sustainable behavior, they can reduce their climate footprint and
environmental problems to achieve the Sustainable Development Goals (SDGs) set for the
agency for the year 2030 [15–17]. Recent articles have indicated that high waste production
continues [6,13,14,18,19]. It could explain such difficulties via the disequilibrium between
environmental sustainability and sanitary activity and the possibility of measuring nursing
perception regarding environmental awareness in any country and moment [20].

This environmental awareness can be defined as the system of experiences and knowl-
edge that individuals actively apply to their relationship with the environment [21]. It is
a multidimensional concept that embraces all associated understanding, beliefs, values,
attitudes, and behavior related to the environment. Therefore, it is a primary stimulus
in searching for ways to attain sustainability, the measurement of this awareness among
nurses being highly important. As indicated by the International Council of Nurses [22],
nursing as a profession is committed to reducing its role in GHG and, therefore, its en-
vironmental awareness [23]. In this sense, environmental awareness is increasing the
responsibility [24] to achieve a balance (ecological sustainability) in the healthy environ-
ment around us [15,25,26], to ensure the well-being of current and future generations [8].

Despite the previous contradictions, nursing throughout this decade has been align-
ing with the SDGs and raising awareness and taking responsibility for environmental
problems [27,28]. However, it is more essential than before to measure the environmental
awareness of nurses to provide sustainable improvements in their daily care practice, as
has been reflected by the waste and consumption during the COVID-19 pandemic [13]. In
this sense, this need has been highlighted during the pandemic and the high waste produc-
tion [27,28], highlighting the reasoning and importance behind creating the questionnaire
focused on nurses’ environmental awareness [29].

However, there is a reduced number of validated surveys focused on nurses’ per-
ceptions regarding environmental impact, climate change, and awareness. The available
surveys have been created in the United States of America, and there are not available in
different languages [30,31]. Precisely, among the available validated questionnaires, the
Climate, Health, and Nursing Tool, or CHANT [30,32], measures nurses’ perception of
climate change and does not specifically evaluate environmental awareness. The same au-
thors created other validated surveys measuring nurses’ perceptions and behavior related
to environmental awareness. This specific survey focused on environmental awareness
in nursing is called Nurse’s Environmental Awareness Tool (NEAT) questionnaire, which
has three sub-scales (Nurse Awareness Scales: NAS; Nurse Professional Ecological Behav-
iors Scales: NPEB; Personal Ecological Behaviors Scales: PEB). The NEAT provides the
necessary information to determine nurses’ environmental awareness [31], which is key to
adequate protocols and activities to reduce the GHG produced by the health system and
waste from nursing activities [15–17]. The NEAT was created and validated in the United
States to measure environmental awareness in nursing, but only for English speakers,
leaving out Hispanic populations. In this sense, other studies authors have indicated the
relevance of having translated validated surveys for the work of nurses [29,33].

Based on the need to measure nurses’ environmental awareness and the lack of trans-
lated NEAT in other languages, the process for its validation in other languages is essential
for several countries worldwide. Therefore, it is necessary to have a Spanish version of
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the NEAT that measures the environmental awareness of Spanish speakers since it is in
the top four of the most spoken languages in the world [34]. Therefore, this study aims to
develop and validate a Spanish version of the original English NEAT, guaranteeing concep-
tual, semantic, and contextual equivalence between both questionnaires. Additionally, the
hypothesis, based on the consistency and validity of another survey, was that a validated
Spanish version of the NEAT would be obtained.

2. Materials and Methods

2.1. Study Design

The research design was a qualitative and quantitative mixed method carried out. The
qualitative part was carried out using cognitive interview (CI) techniques [35] to validate
the content of the construct. In these semi-structured CIs, the participants were measured
to ask about the level of understanding, completion, and presentation of the online format.
Subsequently, the pre-test, which was included in the NEAT-es questionnaire of the pilot
study, was intended to measure the face validity [36]. Three sections were included: a
question that asked about the degree of difficulty in completing the questionnaire with a
five-point Likert scale, where one = very difficult and five = very easy, one about the time
to complete it; and an open question was included for participants to have comments in a
text box, which focused on “Would you like to comment any further on the survey?”

Finally, a quantitative observational descriptive study was started to validate psy-
chometry (reliability and factor analysis). The psychometric analysis was used, using the
same criteria used by the original author [31,37], whose reliability was found through
Cronbach’s alpha analysis and factor analysis using the maximum likelihood method [38],
assuming that these factors are correlated, oblique rotation (Promax) was used [39]. This
same psychometric methodology was carried out in the preliminary pilot project, the pilot
study, and the samples by validation for the study exploratory factor analysis (EFA) and
the confirmatory factor analysis (CFA) (Figure 1).

Figure 1. Study design and procedure followed for the validation.

2.2. Sample

All the nursing staff, from nursing assistant technicians, nursing registered nurses,
and students of both categories working or studying in health systems, mainly public
hospitals, from Andalusia were approached to participate. Nurses were included in the
study regardless of their contractual relationship with the hospital (contract or permanent
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staff) or training status, such as postgraduate nurses or specialists. The study excluded
nurses whose primary work was not related to nursing competencies.

The sampling was based on the population of nurses in Spain in 2019, estimated at
388,153 nurses. From this population, the sampling was carried out using the GRANMO
Sample Size Calculator (Program of Research in Inflammatory and Cardiovascular Dis-
orders, Institut Municipal d’Investigació Mèdica, Barcelona, Spain) and Epidat version
4.2 (Servicio de Epidemiología de la Dirección Xeral de Saúde Pública da Consellería de
Sanidade, Xunta de Galicia, Spain) [40], with a confidence level of 95% and a margin of
error of 5.05%. From this, we found that we needed 376 nurses. Therefore, a representa-
tive, random and homogeneous sample of the Spanish nursing population was carried
out. Intentional sampling was conducted, with data collection from November 2019 to
March 2021.

To evaluate the test–retest reliability, 40 nurses were randomly selected for the initial
evaluation of the translated version in the pre-test phase. After the pre-test phase, 63 nurses
evaluated the first version of the survey, randomly selected from 376 nurses. For the
construct validity, the total sample was used for the final evaluation of the survey.

2.3. Validation Process

The validation process followed the DETAC protocol [41] and the recommendations
of Sousa, V. D. and Rojjanasrirat, W. [42]. In this sense, the translation, adaptation, and
validation process followed the methodology of Lauffer et al. (2013) [40] to prevent bias
during the validation process.

2.3.1. Translation and Back Translation

In line with the methodological guidelines, two types of translation were implemented:
direct, literal translation, and reverse translation. The direct translation was carried out
by two bilingual translators who were experts in English to Spanish translations. The
questionnaire was sent in an independent text, including sections to write the literal
translation together with instructions about the aims of the study. After the translation into
Spanish, the surveys were back translated to English and later evaluated by the experts.
In this sense, two new translators, blind to the original questionnaire, one an English
native from the United States of America and the other a nurse with a fluent command
of Spanish, were separately sent the consensus version produced by the first translators.
No contact was allowed between them, and they were unaware of the study’s purpose
and the original questionnaire in English. This synthesis was then sent to the author of the
original questionnaire.

2.3.2. Participants of Cognitive Interview (CI)

The cognitive interview (CI) was done in a neutral room and at a table to get a fluid
dialogue between the participants and the interviewer.

A multidisciplinary technical group of three environmental technicians and a nurse
with expertise in sustainability or environmental education participated in the CI to validate
the content of the survey after the translation and back translation version of the NEAT
questionnaire. Environmental technicians mainly formed the multidisciplinary team since
they formed the technical team for the verification.

This research team conducted the cross-analysis and discussion of the translation
concerning the original version to check the reliability of the translation (direct and back
translation). The process focused on the formulation of questions, on the one hand, using
a 5-point Likert scale on item difficulty, scale of understanding the questionnaire, and
difficulty of the test, and on the other, through open questions with cognitive interviews, as
quality control. The multidisciplinary team recorded their opinions on the online form’s
understanding, completion, and presentation, obtaining its first version by consensus. In
the back translation, no differences were found from the original.
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However, the semantic, linguistic, concept, content, experimental, and cultural equiva-
lence were analyzed by the research team formed by the panel of multidisciplinary experts.
This team observed the need to adapt items A1 to A6 to the Spanish environment and
context, as they contained data exclusively related to the United States of America. After
extensive research, checking the existing literature, and consulting environmental experts,
the items were contextualized for the Spanish territory regarding health, social health
services, and others. The first consensus version of the questionnaire was obtained and
denominated NEAT-es.v.1.

2.3.3. Participants in End-Users Group Analysis and Pre-Test

With this first version, the end-users group analysis was conducted on five participants
of the total pilot sample formed by nursing personnel with university degrees (registered or
graduate nurses), nursing care technicians (nursing assistants), and students who perform
practical work in both categories (student nursing specialists). The characteristics of the
sample were primarily women with more than 20 years of experience and nurses with a
university degree who worked in a public hospital in the morning shift, and they were
chosen at random before sending the questionnaires to the final total sample to measure
the degree of difficulty and the time to complete the questionnaire, using a Likert scale.
This focus group evaluated the NEAT-es.v.1., showing a consensus about the usability of
the survey.

After the end-users group analysis, the sample was increased and a pre-test was
carried out. This analysis was performed with 40 participants, 52.5% women and 47.5%
men, with an average age of 44.53 ± 1.9. Only 27.5% had less than ten years of working
experience. Additionally, 87% were nurses, 7.5% were nursing students, 5% were nursing
care technicians, 62.5% worked in the hospital, 22.5% in primary care, and 15% in others.
Although this study was not conclusive regarding the validation process, it was consistent.
After this inconclusive data, the sample was expanded to a total of 63 participants, that is, a
more significant number of the questionnaire items to obtain validity, carrying out a pilot
analysis with this sample.

2.3.4. Participants of the Pilot Study and Final Sample

The sample for the pilot study consisted of 63 nurses (registered or graduate nurses),
nursing care technicians (nursing assistants), students who perform practical work in both
categories, and students as nursing specialists. All other categories were excluded. This
pilot sample comprised 38.10% men and 61.90% women, most of whom were between 30
and 40 years old, and 40.03% had more than 20 years of work. In addition, 76.19% belonged
to the capital’s public health or surroundings (Table 1). With this sample (n = 63), the face
validity was measured, and a Likert scale was performed on the difficulty of the test.

The final sample consisted of 376 participants with the same personnel characteristics
as the pilot study. From this sample of 376, one-third was randomly taken for the export
validation study. The exploratory factor analysis (EFA), based on two-thirds of the total
participants, were selected patients (n = 251) and confirmatory factor analysis (CFA) with
the selection of final participants (N = 376). The majority were women with more than
20 years of experience, nurses with a university degree, who worked in a public hospital,
and whose sociodemographic characteristics are described in Table 1.

The sociodemographic data of both samples indicated homogeneity among the nurses
and similar data regarding the years of experience and working in public centers. Such
sociodemographic data are relevant factors that contribute to the validation of a survey, es-
pecially in environmental awareness [43], being similar to the NEAT validation process [31]
and relevant since the term was introduced two decades ago [44].
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Table 1. Sociodemographic characteristics of the pilot project and final sample.

Pilot Project (N = 63) Final Sample (N = 376)

Age 40.76 (13.78) 37.7 (0.62)

Gender

Female 39 (61.9%) 275 (73.1%)
Male 24 (38.1%) 101 (26.9%)

Non-binary 0 0

Working experience (years in the field)

More than 20 years 29 (46.0%) 142 (37.8%)
Between 11 and 20 years 9 (14.3%) 65 (17.3%)
Between 10 and 5 years 3 (4.8%) 51 (13.5%)

Less than 5 years 22 (34.9%) 118 (31.4%)

Occupation

Nursing Assistant 4 (6.3%) 23 (6.1%)
Nursing of Assistant Student 1 (1.6%) 1 (0.3%)

Nurse with Certificate from University 41 (65.1%) 267 (71.0%)
Nursing Student to Obtain University Certificate 15 (23.8%) 72 (19.1%)

Nursing Specialist Students 2 (3.2%) 13 (3.5%)

Workplace

Local Hospital 28 (44.4%) 139 (37.0%)
Local Primary Health Care 10 (16.0%) 68 (18.1%)

Regional Hospital 14 (22.2%) 124 (33.0%)
Regional Primary Health Care 2 (3.2%) 12 (3.2%)
Socio-Sanitary (i.e., hospice) 5 (7.9%) 14 (3.7%)

Others 4 (6.3%) 19 (5.0%)

Center Financial status

Public 48 (76.2%) 330 (87.9%)
Private 8 (12.7%) 20 (5.2%)

In Collaboration with Public and Private entities 7 (11.1%) 26 (6.9%)

Work shift

Only Morning 30 (47.6%) 185 (49.2%)
Only Afternoons 4 (6.3%) 18 (4.8%)

Only Nights 2 (3.2%) 11 (2.9%)
Rotating Shift (switch between other shifts) 24 (38.1%) 160 (42.6%)

Others 3 (4.8%) 2 (0.5%)

2.4. Nurse’s Environmental Awareness Tool

First, to determine the current degree of ecological awareness among nurses, it was
necessary to identify an adequate survey. Therefore, diverse databases (PubMed, Web
of Science, Scopus, and others) were reviewed, and we identified only one survey in the
BiblioPRO library (Biblio-Pro, 2021). However, we did not find a Spanish version of such
a questionnaire. The validated questionnaire in English found to measure the environ-
mental awareness of nursing personnel is called the Nurses Environmental Awareness
Tool (NEAT) [31,37]. The NEAT questionnaire allows the measurement and evaluation of
environmental awareness in nursing, as it consists of a series of ecological awareness scales
specifically developed for nurses. The NEAT questionnaire is self-administered and is
divided into three scales: “Nurse Awareness Scales” (NAS), “Nurse Professional Ecological
Behaviors Scales” (NPEB), and “Personal Ecological Behaviors Scales” (PEB).

First, the (NAS) focuses on determining nurse awareness and it consists of 11 items.
The items focus on statements related to two questions (“Have you heard of this information
before?” and “How related to health impacts do you think this is?”), being answered on a
five-point Likert scale, with one = never/not at all and five = definitely/a lot.

The second, the NPEB scale, measures the professional behavior of nurses to mitigate
environmental effects and consists of nine items, presented as affirmations with two ques-
tions, (“How often do you do this behavior?” and “How easy or difficult is this behavior to
do?”), being also answered using a five-point Likert scale. The third and final scale, the
PEB based on ecological behavior, with 11 items and the same questions as the NPEB.
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Permission was granted by the author of the original NEAT questionnaire to translate
it into Spanish, now denominated as NEAT-es in all its different versions. For the validation,
the NEAT-es questionnaire was distributed online through a subscription-based platform
(Google), available via a link, and accessible by the participants in Spain. Additionally, the
quick response (QR) code was created based on the link and located in hospitals and other
centers across the country in person and online through direct messages via social media
(such as Facebook, Twitter, or Instagram).

2.5. Data Analysis
2.5.1. Qualitative Study: Cognitive Interview

The cognitive interviews of the multidisciplinary group were collected in a field
notebook and recorded. This interview contained a question about the five-point Likert
scale, where one = very difficult and five = very easy, to verify the degree of difficulty
and understanding of the items in the final questionnaire and an open question. This
open question followed a transcription process using the ATLAS.ti version 9 software. The
Microsoft Word 2019 software (Microsoft CLUF (EULA), Albuquerque, NM, United States)
was used for the Likert scale. Then the prioritization process was followed to produce a
single final version for each item. After the cognitive interviews, a triangulation process
was carried out between techniques and researchers to add objectivity and validity to
our research.

2.5.2. Pre-Test Study and Pilot Study

The pretest was included in the NEAT-es questionnaire of the pilot study. It was
intended to measure the face validity in which three sections were included: a question
with a five-point Likert scale, which asked for the degree of difficulty when completing the
questionnaire, one on the time to complete it, and finally an open question was included
for the participants to have comments in a text box.

2.5.3. Statistical Analysis: Descriptive and Psychometrics for Final Validation

Several methods were used for the final validation: reliability (internal consistency)
was verified by Cronbach’s alpha and was followed by two factorial analyzes that evaluated
the factorial structure of 62 items (31 items with two responses each). On the one hand, an
exploratory factor analysis (EFA) with 2/3 of the total sample of participants was selected,
that is, a sample of n = 251 patients, and on the other a confirmatory factor analysis (CFA)
with the sample of n = 376 participants. For the validity of the construct for the EFA
and CFA was carried out using the Statistical Package for Social Science (SPSS) (IMB,
Endicott, Nueva York, United States of America) for the CFA and R commander, using the
R package [45], via the lavaan package (V.3.5.0), for the CFA with the same method used by
the author of the original NEAT; that is, the maximum likelihood method was used for the
extraction of the factors present an oblique rotation (Promax) was used [31,37]. Moreover,
other statistical analyses used for the CFA of the validation were implemented such as
the chi-square goodness of fit statistics, comparative fit index (CFI), goodness of fit index
(GFI), Tucker–Lewis index (TLI), root mean squared error of approximation (RMSEA),
and its respective p-value or the root mean square residuals (RMSR). Finally, convergent
and discriminant validity were evaluated via the average variance extracted (AVE) and
heterotrait monotrait ratio (HTMT). For such analyses, the R studio, PROGRAMA, and
Programa2Salida were implemented by the researchers [45].

2.6. Ethical Considerations

The research will respect the principles of Bioethics of the Oviedo Convention, the
Helsinki Declaration, and the current Spanish Data Protection Laws (5 December 2018).
The participant’s confidentiality is always acknowledged, and their data are dealt with
anonymously. The study was approved by the Reginal Biomedical Research Ethics Coordi-
nating Committee (No. 267, ref. 3605). Additionally, it is part of the doctoral thesis project
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called “The Nursing Responsibility in the Environmental Sustainability” of the Biomedicine
doctoral program.

3. Results

3.1. Qualitative Study: Cognitive Interview

After asking the multidisciplinary team in the cognitive interviews about the level of
understanding, completion, and presentation of the online format, four “easy” answers
were obtained on the five-point Likert scale, where one = very difficult and five = very easy.
A similar result was obtained for the open question, with only the comments about the
excessive number of items, 62 in total (31 answers, with two solutions each). The mean
time to complete the NEAT-es questionnaire was 8.7 (±1.9) minutes.

3.2. Pre-Test and Pilot Study

After obtaining the NEAT-es first version questionnaire, it was tested in a pre-test by
five nursing professionals, who estimated their level of understanding and the suitability
of the format (face validity), obtaining a score of 4 (easy) for each of the questions in the
five-point Likert scale, indicating a good level of understanding when completing the
questionnaire. In this case, the mean time to complete the NEAT-es questionnaire was
9.6 (±2.7) minutes, the same as the expert results and the original NEAT. In addition, the
degree of difficulty of the NEAT-es-v.1 (the first version) was established. The questionnaire
was included in the pilot of 63 participants. A score of 3.8 was obtained in “comprehension”
on the five-point Likert scale, where one = very difficult and five = very easy.

A preliminary exploratory pilot study with n = 40 participants was carried out. Despite
having high consistency (Cronbach’s alpha = 0.909), we did not obtain good results in the
factorial analysis (0.455–0.597), perhaps due to the high number of elements (62 items)
and the small sample size (n = 40). When the sample was expanded to 63 participants,
better internally consistent results were obtained (Cronbach’s alpha) for each sub-scale
with two questions: NAS-es = 0.832/0.889; NEPB-es = 0.805/0.703; PEB = 0.809/0.738.
The factory analysis with results between 0.013 and 0.980, so it was decided to continue
expanding the sample size due to the high consistency of the questionnaire.

3.3. Result Psychometric for Final Validation: Reliability and Exploratory Factor Analysis (EFA)
and Confirmatory Factor Analysis (CFA)

Cronbach’s alpha checked reliability (internal consistency) and a factor analysis as-
sessed the factor structure of the 63 items. For reliability (internal consistency) of NEAT-es
v.1. and the 62 items, Cronbach’s alpha was estimated and the internal consistency was
internally consistent (Cronbach’s alpha for each sub-scale > 0.80). The questionnaire could
follow a similar behavior regarding its metric equivalences to the original [31,37].

An exploratory study of EFA was carried out with n = 251 participants, and CFA
with = 376 participants, for each of the three sub-scales, NAS-es, NPEB-es, and PEB-es with
two questions for each item are collected in the following sections with their corresponding table.

3.3.1. NAS-es Scale: Reliability, EFA, and CFA

The internal consistency estimated by Cronbach’s alpha for the two NAS-es ques-
tions was high in both EFA/CFA factorial analyses. When asked for awareness, it was
0.886/0.891, and when asked for health, it was 0.891/0.886. Both factor analyses, EFA and
CFA of the NAS-es, show high significance since a p-value of 0.000 or a lower p-value is
obtained, making it significant; in addition, there are no items below 0.4 or 0.3, as recom-
mended by the author of the NEAT questionnaire, so the saturation of the items is adequate
(Tables 2 and 3).
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Table 2. Factor loadings and Cronbach’s alphas for the Nurse Awareness Scale (NAS-es) of the
questionary NEAT-es 1st version EFA (n = 251 participants).

NAS-es SCALE

Validation EFA

NAS-e Awareness Health

Items Loadings

Factor
Pattern Structure Pattern Structure

1 2 1 2 1 2 1 2

A1 −0.119 1.0 0.565 0.995 0.979 −0.176 0.869 0.431
A2 0.154 0.659 0.575 0.757 0.957 −0.128 0.877 0.466
A3 0.457 0.119 0.533 0.410 0.586 0.186 0.701 0.549
A4 0.614 0.008 0.619 0.400 0.368 0.396 0.614 0.625
A5 0.585 0.263 0.752 0.636 0.607 0.231 0.751 0.608
A6 0.263 0.149 0.653 0.505 0.351 0.386 0.590 0.603
A7 0.767 −0.002 0.766 0.487 0.210 0.537 0.543 0.667
A8 0.661 −0.010 0.655 0.412 0.028 0.602 0.401 0.619
A9 0.720 −0.071 0.675 0.389 0.008 0.688 0.436 0.693

A10 0.608 0.014 0.617 0.403 −0.036 0.832 0.480 0.809
A11 0.601 −0.024 0.585 0.359 −0.159 0.740 0.300 0.641

Kaiser–Meyer–Olkin measure of
sampling adequacy

0.879 0.892

Bartlett’s Sphericity Test
Statistic 1217.385 1404.342

p-value <0.001 <0.001

Cronbach’s Alpha 0.886 0.891

Table 3. Factor loadings and Cronbach’s alphas for the Nurse Awareness Scale (NAS-es) of the
questionary NEAT-es 1st version CFA (n = 376 participants).

NAS-es SCALE

Validation CFA

NAS-es Awareness Health

Items Loadings

Factor
Pattern Structure Pattern Structure

1 2 1 2 1 2 1 2

A1 0.979 −0.176 0.869 0.431 0.944 −0.155 0.853 0.401
A2 0.957 −0.128 0.877 0.466 0.940 −0.131 0.862 0.422
A3 0.586 0.186 0.701 0.549 0.621 0.134 0.699 0.499
A4 0.368 0.396 0.614 0.625 0.460 0.272 0.621 0.543
A5 0.607 0.231 0.751 0.608 0.648 0.187 0.757 0.568
A6 0.351 0.386 0.590 0.603 0.291 0.419 0.538 0.590
A7 0.210 0.537 0.543 0.667 0.163 0.535 0.478 0.631
A8 0.028 0.602 0.401 0.619 −0.013 0.638 0.363 0.631
A9 0.008 0.688 0.436 0.693 0.042 0.681 0.443 0.706

A10 −0.036 0.832 0.480 0.809 −0.016 0.774 0.440 0.765
A11 −0.159 0.740 0.300 0.641 −0.141 0.743 0.296 0.660

Comparative Fit Index (CFI) 0.98 0.98

RMSEA
Statistic 0.049 0.068

p-value 0.48 0.123

Cronbach’s Alpha 0.891 0.886
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The EFA indicated values on the limit in 1 point in the second pattern or factor in A1,
so we analyzed the discrepancy in the CFA (Table 3), for which not only Tukey but other
analyses were implemented. The RMSEA indicated great values, accepting the model with
the adequation of the factors with values lower than 0.3. The chi-square fitness was 957.064
(p < 0.001), with a good TLI (0.973), AIC (935.565), BIC (9364.431), and SRMR (0.031) for
awareness. For “Health”, the two-factor model of the items indicated acceptable values
since the chi-square fitness was 1025.294 (p < 0.001), with a good TLI (0.964), AIC (5481.647),
BIC (5540.591), and SRMR (0.041). The factors graph represents the two factors obtained in
the study, indicating the mode of the number of factors that must be chosen (Figure 2).

Figure 2. Factors graph of the NEAT-es NAS for the CFA. Note: A1, A2, A3, A4, A5, A6, A7, A8, A9,
A10 and A11 correspond to the factors of the NAS-es scale of the NEAT-es.

Moreover, the reliability and validity were good for both sub-scales (AVE = 0.69;
HTMT = 0.763; heterotrait correlation = 0.478).

3.3.2. NPEB-es Scale: Reliability and Exploratory and Confirmatory Factor Analysis

The internal consistency of the NPEB-es questionnaires was estimated using Cronbach’s
alpha. For each factor analyzed, AFE and CFA show high significance (p-value < 0.001),
which makes it significant; in addition, even though values below 0.4 or 0.3 were found
as recommended by the author, it was decided not to extract any factor to adapt it to the
original, since the US version was already validated. From Tables 4 and 5, the consistency of
each factor was determined, indicating an excellent and good internal consistency. Despite
the difference between factors, Cronbach’s alpha was higher than the range considered
acceptable, being good and in some cases being close to excellent. Additionally, the results of
sub-scale behavior and difficulty (Table 5) indicated an acceptable model for the items (chi-
square fitness was 347.440 (p < 0.001), with a good TLI (0.973), AIC (6728.602), BIC (6779.582),
and SRMR (0.039) for sub-scale behavior vs. chi-square fitness 563.581 (p < 0.001), TLI (0.93),
AIC (9278.305), BIC (9344.972), and SRMR (0.044) for difficulty). The reliability and validity
were good for both sub-scales (HTMT = 0.636 and heterotrait correlation = 0.278)
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Table 4. Factor loadings and Cronbach’s alphas for the Nurse Professional Ecological Behaviors
Scales (NPEB-es) of the questionary NEAT-es 1st version EFA (n = 251 participants).

NPEB-es SCALE

Validation EFA

Behavior Difficulty

Items Loadings

Factor
Pattern Structure Pattern Structure

1 2 1 2 1 2 3 1 2 3

B1 0.113 0.408 0.338 0.471 0.109 0.445 0.052 0.297 0.502 0.258
B2 0.247 0.206 0.361 0.342 −0.045 10.0 −0.129 0.268 0.989 0.201
B3 −0.004 0.677 0.369 0.675 0.104 0.109 −0.234 0.022 0.068 −0.144
B4 −0.046 0.881 0.440 0.855 0.048 0.062 0.796 0.482 0.348 0.842
B5 0.552 0.226 0.677 0.530 0.449 0.027 0.258 0.592 0.276 0.499
B6 0.769 −0.075 0.728 0.349 0.722 −0.010 −0.200 0.615 0.184 0.169
B7 0.805 −0.004 0.803 0.439 0.837 −0.032 −0.088 0.780 0.241 0.333
B8 0.593 −0.007 0.589 0.320 0.665 0.060 −0.065 0.653 0.278 0.298
B9 0.350 0.055 0.380 0.248 0.458 0.023 0.146 0.542 0.238 0.390

Kaiser–Meyer–Olkin measure of
sampling adequacy

0.826 0.774

Bartlett’s Sphericity Test
Statistic 600.988 481.724

p-value <0.001 <0.001

Cronbach’s Alpha 0.799 0.730

Table 5. Factor loadings and Cronbach’s alphas for the Nurse Professional Ecological Behaviors
Scales (NPEB-es) of the questionary NEAT-es 1st version CFA (n = 376 participants).

NPEB-es SCALE

Validation CFA

Behavior Difficulty

Items Loadings

Factor
Pattern Structure Pattern Structure

1 2 1 2 1 2 1 2

B1 0.131 0.350 0.300 0.413 0.074 0.580 0.328 0.612
B2 0.271 0.233 0.384 0.364 −0.009 0.776 0.331 0.772
B3 −0.085 0.639 0.224 0.598 −0.039 0.194 0.046 0.177
B4 0.021 0.809 0.412 0.820 0.370 0.194 0.455 0.356
B5 0.504 0.222 0.611 0.466 0.520 0.082 0.556 0.310
B6 0.797 −0.080 0.758 0.305 0.679 −0.067 0.649 0.231
B7 0.812 −0.054 0.785 0.338 0.830 −0.089 0.791 0.275
B8 0.594 0.006 0.597 0.293 0.682 −0.013 0.676 0.286
B9 0.388 0.059 0.417 0.246 0.484 0.051 0.507 0.264

Comparative Fit Index (CFI) 0.966 0.953

RMSEA
Statistic 0.061 0.06

p-value 0.259 0.219

Cronbach’s Alpha 0.780 0.744
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3.3.3. PEB-es Scale: Reliability and Exploratory and Confirmatory Factor Analysis

Tables 6 and 7 focus on the reliability and confirmatory factor analysis of each factor
for the Nurse Professional Ecological Behavior (PEB) and the Nurse Professional Behavior
(PEB) difficulty scales EFA and the relatedness to health scale for 251 (Table 6) and the final
sample of 376 participants (Table 7). Both tables showed how the items of each sub-scale
(behavior and difficulty) were acceptable (over 0.5). Only in the case of C11 for the structure
of the difficulty, was the obtained value low in both cases. Only in some cases, such as
factor C11 in the behavior section (value = 0.029) (Table 7), do the data indicate lower
relevance when compared to other factors, such as factor C3 (value = 0.690). Moreover,
the results of the Barlett’s sphericity test showed a high significance (p-value < 0.001),
and the Cronbach’s alphas were good for the sub-scale behavior (value = 0.831 in Table 6
and value = 0.825 in Table 7) and acceptable for the difficulty (value = 0.783 in Table 6
and value = 0.774 in Table 7). Additionally, the sub-scale behavior indicated regarding
RMSEA is acceptable (0.066), with the p-value of the RMSEA adequate (0.06), matching
acceptable values of chi-square fitness (1012.978, p < 0.001), TLI (0.925), AIC (11011.744),
BIC (11094.266), and SRMR (0.043), being similar but lower for difficulty (RMSEA = 0.066,
with p-value of RMSEA = 0.055). Finally, the reliability and validity were acceptable for
both sub-scales (HTMT = 0.676 and heterotrait correlation = 0.321)

Table 6. Factor loadings and Cronbach’s alphas for the Nurse Professional Ecological Behavior
(PEB-es) of the questionary NEAT-es 1st version EFA (n = 251 participants).

PEB-es SCALE

Validation EFA

Behavior Difficulty

Items Loadings

Factor
Pattern Structure Pattern Structure

1 2 3 1 2 3 1 2 3 1 2 3

C1 −0.005 −0.037 1.0 0.413 0.364 0.999 0.077 0.122 0.487 0.351 0.272 0.547
C2 0.012 0.120 0.450 0.286 0.307 0.503 0.050 −0.037 0.879 0.400 0.184 0.892
C3 0.518 0.297 −0.007 0.709 0.633 0.337 0.702 −0.041 0.026 0.690 0.360 0.312
C4 0.368 0.430 0.021 0.658 0.679 0.352 0.708 −0.010 0.070 0.732 0.404 0.366
C5 0.274 0.090 0.050 0.355 0.289 0.205 0.321 0.081 0.019 0.375 0.266 0.172
C6 0.668 −0.001 −0.071 0.637 0.407 0.219 0.398 0.354 −0.079 0.565 0.561 0.167
C7 0.868 −0.125 0.052 0.809 0.463 0.380 −0.131 10.0 0.100 0.499 0.993 0.274
C8 0.767 −0.045 0.020 0.747 0.464 0.336 0.392 0.499 −0.118 0.623 0.694 0.156
C9 0.052 0.704 0.030 0.525 0.750 0.333 0.457 −0.030 0.108 0.485 0.251 0.293
C10 0.266 0.272 −0.050 0.423 0.427 0.174 0.311 0.118 0.008 0.381 0.295 0.165
C11 −0.129 0.823 0.029 0.421 0.751 0.301 0.079 0.067 0.019 0.125 0.115 0.067

Kaiser–Meyer–Olkin measure of
sampling adequacy

0.861 0.811

Bartlett’s Sphericity Test
Statistic 913.469 671.674

p-value <0.001 <0.001

Cronbach’s Alpha 0.831 0.783

The final version of the questionnaire in Spanish was obtained, known as “NEAT-es”,
or in its final version “NEAT-es.v.1.” (Appendix A), based on the results of the final sample
(Table 7) and the significance of the results presented through the tests (p-value < 0.001;
Cronbach’s alphas > 0.7), the low values of some items studied in the final analysis were
not insignificant.
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Table 7. Factor loadings and Cronbach’s alphas for the Personal Ecological Behaviors Scales (PEB-es)
of the questionary NEAT-es 1st version CFA (n = 376 participants).

PEB-es SCALE

Validation CFA

Behavior Difficulty

Items Loadings

Factor
Pattern Structure Pattern Structure

1 2 1 2 1 2 3 1 2 3

C1 0.191 0.324 0.405 0.450 0.021 −0.035 0.699 0.270 0.336 0.689
C2 0.115 0.273 0.295 0.349 −0.020 0.083 0.644 0.278 0.401 0.679
C3 0.363 0.401 0.628 0.641 −0.033 0.704 0.011 0.387 0.690 0.359
C4 0.194 0.587 0.581 0.714 0.025 0.718 0.020 0.457 0.743 0.398
C5 0.248 0.153 0.349 0.317 0.169 0.200 0.022 0.295 0.311 0.189
C6 0.550 0.102 0.617 0.465 0.367 0.361 −0.072 0.552 0.541 0.255
C7 0.878 −0.105 0.808 0.474 0.990 −0.148 0.068 0.928 0.471 0.374
C8 0.718 0.030 0.738 0.504 0.545 0.317 −0.081 0.701 0.597 0.292
C9 −0.013 0.752 0.483 0.744 0.000 0.374 0.236 0.312 0.495 0.428
C10 0.233 0.276 0.414 0.429 0.143 0.202 0.179 0.331 0.378 0.337
C11 −0.116 0.756 0.383 0.679 0.013 0.009 0.025 0.028 0.029 0.035

Comparative Fit
Index (CFI)

0.943 0.94

RMSEA
Statistic 0.066 0.07

p-value 0.06 0.055

Cronbach’s Alpha 0.825 0.774

4. Discussion

The current research has presented the Spanish validation of the NEAT through
psychometric validation in Spanish, which has been described as a key tool for determining
environmental awareness among nurses and therefore having a future positive effect on
environmentally sustainable systems.

The results indicated that all the items were rated above good ranking, making it an
excellent tool to measure Spanish nurses’ awareness. Despite being unable to compare
to other validated versions of the NEAT, these results are highly interesting since other
validations have indicated that more than two items usually tend to have Cronbach’s alphas
under 0.7 in the score of patterns [33,46], which suggests that this validation provides a
high-quality translated survey.

The preliminary descriptive stage indicated that internal consistency was also good,
with a higher Cronbach’s alpha (0.90) and the subsection was more relevant. However, the
EFA of this preliminary analysis, being standardized that the factor loadings are between
-1 and 1, identified values on the limit of 1 point, usually in pattern 2. These results can
be explained by the obliquely rotated factorial solution, which indicated the association of
two latent factors (patterns 1 and 2) that group all the variables, surpassing the factorial
loads [47]. Despite the initial surpassing of the factorial loads, the confirmatory analysis
showed factor loads between the standardized limits, confirmed in complementary studies
that were represented only once (Figure 2), but also confirmed in all the analyses with the
R commander.

Moreover, the consistency and validity of the NEAT-es have indicated similar results to
the creators of the NEAT [30,32]. Although no previous study has validated NEAT in other
languages, the creation and validation of the original NEAT indicated a high consistency in
matching the current findings regarding the sub-scales [31,37]. The similarities between the
original NEAT and NEAT-es could be interpreted as the result of a satisfactory validation
of the Spanish version, in sync with the initial hypothesis.
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These results are relevant since the previous analysis of English-speaking nurses
indicated that they are conscious of their significant impact on their daily work and have
skills to mitigate them [30,32] and their insufficient knowledge about the questionnaire
topics. Nonetheless, such results could not be compared since the NEAT is unavailable in
other languages. Still, the findings indicated that the NEAT-es questionnaire is a suitable
tool to measure and correct environmental deficits in the daily care of nurses.

Additionally, the psychometrics data related to ecological awareness have highlighted
the overlooked nurses’ experiences regarding their competencies, mainly skills, knowl-
edge, and aptitudes. Despite having present knowledge, the skills and application of such
knowledge require further investment and application in actual conditions. These findings
could be associated with the spread and pressure suffered during the pandemic, which con-
tributes to the worsening of the health care systems and the health of the professionals [48].
Such a situation causes difficulty in carrying out sustainable procedures, worsening the
nurses’ sustainable awareness [49,50]. Therefore, environmental awareness and sustainabil-
ity through the SDGs for nurses, having under consideration the multidisciplinary concept
in health care systems [21], could be the most effective measure for community engagement
and modification of unsustainable behaviors [24,37].

As with any research, the current study presents limitations. The limitation of the
research is the approach taken for the validation of the survey. The methodology of
pre-data collection strategy, including CI to analyze an instrument, is relatively recent,
requiring additional reproduction with other instruments. The survey validation occurred
partially during the beginning of the pandemic, with the instrument’s validity linked to the
cross-cultural approach.

Despite these limitations, the current NEAT-es has implications for the SDGs, policies,
and nursing education via understanding the current view of nurses. Moreover, since there
is much-needed improvement in education, environment, and nursing training [51], this
survey can promote more research on environmental sustainability in health care [52–54].
It refers to the fact that it is a Spanish version adapted in the Spanish territory; however, it
is possible that it can be used for other Spanish-speaking countries as translated.

5. Conclusions

A Spanish version of the NEAT questionnaire was obtained, which was the objective
of this research, and was renamed the NEAT-es questionnaire, which has been validated
using psychometric characteristics. This questionnaire could help measure Spanish nurses’
environmental awareness and contribute to health teams’ environmental awareness. The
NEAT-es questionnaire was tested in a pilot project with a high completion rate and
good compression results, obtaining the final version of the NEAT-es questionnaire with
a four-point Likert scale (accessible). The Likert scale referred to the difficulties in the
questionnaire and was distributed on the Google Forms platform.

The first version of NEAT-es has been developed and psychometrically tested and is
ready for further use and study in Spanish or Spanish-speaking populations. There is no
questionnaire to measure environmental awareness in nursing specifically in Spain, so it
is interesting to obtain it to measure environmental awareness in Spain. Additionally, the
questionnaire can be adapted to Spanish-speaking countries.
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Appendix A

The final version of the questionnaire in Spanish NEAT-es.

1.-NAS: Escala de conciencia del personal enfermero.

Ítems

Por favor. lea las

afirmaciones y conteste:

Responda con la escala de

la derecha.

¿Ha oído hablar antes

de esta información?

Escala likert:

1.-No. nunca he oído

hablar.

5.-Sí. definitivamente

he oído hablar.

¿Cómo cree que esto

impacta sobre la

salud?

Escala likert:

1.-Nunca

5.-Mucho

A1

De acuerdo con el Ministerio
de Energía. la atención
sanitaria se sitúa como el
cuarto mayor consumidor de
la energía dentro del sector
servicios.

A2

Los hospitales y centros de
salud usan un 2% del
consumo energético total. lo
que supone un 30% respecto
el sector de los edificios.

A3

La mayor parte de la energía
consumida en España.
incluida la del sector
sanitario. se basa en fuentes
no renovables.

A4

Cerca del 80% de los
españoles se desplaza en
vehículo privado (coche o
moto). La energía utilizada
puede igualar o exceder la
energía requerida para el
funcionamiento de un
edificio de oficinas
(incluyendo un hospital).
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1.-NAS: Escala de conciencia del personal enfermero.

Ítems

Por favor. lea las

afirmaciones y conteste:

Responda con la escala de

la derecha.

¿Ha oído hablar antes

de esta información?

Escala likert:

1.-No. nunca he oído

hablar.

5.-Sí. definitivamente

he oído hablar.

¿Cómo cree que esto

impacta sobre la

salud?

Escala likert:

1.-Nunca

5.-Mucho

A5

La energía utilizada en el
transporte de productos
médicos. alimentos y
suministros representa una
parte significativa de la
energía total utilizada en la
asistencia sanitaria.

A6

Los hospitales españoles y
centros de salud producen
más de 700 toneladas de
residuos al día.

A7

Los productos químicos
tóxicos usados en la
asistencia sanitaria han
contribuido a la acumulación
de Mercurio. Dioxinas y
Ftalatos en nuestro medio
ambiente.

A8

En las analíticas de sangre y
orina. el personal enfermero
puede mostrar niveles de
algún agente químico tóxico.

A9

Algunos plastificantes que
ablandan los plásticos para
facilitar su uso (por ejemplo
en tubos para muestras
sangre) son disruptores
hormonales.

A10

El Triclosán. una sustancia
antibacteriana presente. por
ejemplo jabones. está siendo
objeto de estudio por su
posible alteración hormonal.

A11

La comida servida de manera
convencional en hospitales
puede contener restos de
pesticidas y herbicidas.

2.-NPEB: Escala de comportamientos ecológicos profesional del personal enfermero.

Ítems

Por favor. lea las
afirmaciones y conteste:
Responda con la escala de la
derecha.

¿Con qué frecuencia lo
hace?
Escala Likert:
1.-Nunca
5.-Siempre

¿Cómo de difícil o de
fácil le resulta hacerlo?
Escala Likert:
1.-Muy Difícil
5.-Siempre

B1
En el trabajo. apago las luces
conscientemente cuando no
están en uso.

B2
En el trabajo. apago los
monitores del ordenador
cuando no están en uso.
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2.-NPEB: Escala de comportamientos ecológicos profesional del personal enfermero.

B3 En el trabajo. reciclo.

B4
En el trabajo. motivo a mis
compañeros/as para reciclar.

B5

Trabajo para reducir el uso de
los agentes químicos tóxicos
en el hospital (tales como el
Mercurio. DEHP o Triclosán).

B6

Hago búsquedas en la
literatura o en la web sobre
agentes químicos tóxicos
utilizados en la asistencia
sanitaria.

B7
En el trabajo. informo a otros
miembros del personal sobre
agente químicos tóxicos.

B8

En el trabajo. educo a los/as
pacientes sobre riesgos de
exposiciones ambientales
tales como los productos
químicos tóxicos o la
contaminación.

B9
En el trabajo. animo al
servicio de hostelería a servir
alimentos locales.

3.-PEB: Escalas de comportamientos ecológicos personales

Ítems

Por favor. lea las
afirmaciones y conteste:
Responda con la escala de la
derecha.

Con qué frecuencia lo
hace?
Escala likert:
1.-Nunca
5.-Siempre

¿Cómo de difícil o de
fácil le resulta hacerlo?
Escala likert:
1.-Muy Difícil
5.-Siempre

C1
En casa. calculo cuántos kWh
de electricidad consumo.

C2

Periódicamente. realizo el
mantenimiento de mis
tuberías para comprobar las
fugas de agua y hago las
reparaciones necesarias.

C3
En casa. compro productos
reciclados.

C4

En casa. tomo decisiones en
las compras teniendo en
cuenta evitar la producción
de residuos.

C5
En casa. no uso pesticidas ni
herbicidas.

C6
En casa. compro productos
ecológicos.

C7

En casa. evito el uso de
productos de cuidado
personal que contengan
productos químicos.
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3.-PEB: Escalas de comportamientos ecológicos personales

C8
En casa. uso productos de
limpieza respetuosos con el
medioambiente.

C9

Leo sobre temas relacionados
con el medio ambiente y
salud en los medios de
comunicación.

C10

Soy voluntario/a en acciones
para apoyar un medio
ambiente saludable
(participo en Asociaciones.
Organizaciones No
Gubernamentales (ONG).
etc).

C11

Como enfermera/o. debato
cuestiones sobre medio
ambiente y salud con mis
amistades y familiares.
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