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Editorial on the Research Topic

Community series in mental illness, culture, and society: dealing with the
COVID-19 pandemic, volume VI

The COVID-19 pandemic has had significant consequences, impacting not only physical
health but also mental wellbeing, social interactions, and economic stability (1-3). These
effects have been further shaped by individual factors and specific sociocultural dynamics,
such as norms, values, and religions (4, 5). There is a need to consider, not only medical and
scientific aspects, but also the broader societal and cultural dynamics when addressing public
health crises (6, 7). This Research Topic explores the effects of the pandemic on mental health
from the perspective of local and sociocultural factors, focusing on vulnerable and special
populations, and healthcare providers.

The sixth volume of our Community Series Research Topic titled “Mental Illness,
Culture, and Society: Dealing with the COVID-19 Pandemic” builds upon the previous five
volumes (8-12) and presents nine new papers exploring how mental health is impacted by
the interplay of culture and society during and after the COVID-19 pandemic.

Kuhlmann et al. argued that violence against healthcare workers (HCWs) is a serious
global issue that threatens healthcare workforce retention and health system resilience,
especially during the fragile post-COVID “normalization” period. The authors used a
comparative approach, analyzing the epidemiological, political, and geographic contexts
of Brazil, the United Kingdom, New Zealand, and Germany to identify similarities and
differences in violence against HCWs. Overall, the results showed a general sensitivity of
HCWs to violence, with women, nurses, and migrant/minority groups being particularly
exposed. The authors emphasized the need for attention to this topic and to all forms of
violence in the world.

The study by Huang et al. aimed to compare depressive symptoms among HCWs in
high-risk areas (HRAs) and low-risk areas (LRAs) during the initial stage of the COVID-19
pandemic in China. The results showed that HCW's in LRAs had 1.96 times higher odds of
having depressive symptoms than those in HRAs. There were also significant differences in
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workplace environment characteristics and the Health Belief Model
between the two groups. The study highlighted the importance of
considering the mental health of HCWs, especially in LRAs, and
tailoring interventions to their specific needs.

The study conducted by Savu et al. aimed to determine the
mediating role of HCWs' perception of their own health on
pandemic stress, work-family conflict, work engagement, meaning
and commitment to work, satisfaction of basic psychological
needs, patient care, and burnout symptoms. The authors identified
significant correlations between the investigated variables. In
particular, HCWs with a positive perception of their own health
were better at managing pandemic stress, burnout effects, and
work-family imbalances.

Ayub et al. reviewed the impact of the COVID-19 pandemic
on religious activities and beliefs, and explored the potential
role of religious leaders and communities in mitigating the
pandemic’s impact through public health measures and community
engagement. The authors identified the following main themes: the
relationship between religious practices, beliefs, and the spread of
COVID-19, and the role of religious leaders and faith communities
in coping with and mitigating the impact of COVID-19. The
review highlighted the essential role of religious leaders, faith-based
organizations, and faith communities in promoting education,
preparedness, and response efforts during the pandemic. The
importance of collaboration between religious leaders, institutions,
and public health officials was also emphasized.

Ryu et al. aimed to understand COVID-19 vaccine acceptance
and related factors among 572 individuals with mental disorders
residing in Korea. Clustering revealed three groups in relation
to vaccine acceptance: totally accepting, somewhat accepting, and
hesitant groups. Individuals in the high vaccine acceptance group
were older, more likely to receive the influenza vaccine regularly,
and more likely to trust formal information sources. The study
highlighted the importance of understanding the behavioral and
psychological characteristics associated with vaccine acceptance, to
be able to effectively communicate its importance to individuals
with mental disorders.

Carbone and Knapp investigated the use of mandatory
psychiatric treatments during the COVID-19 pandemic, with
a focus on the first and subsequent phases. Interviews were
conducted with mental health care professionals and scholars from
four countries. The analysis identified four major themes: the
culture of psychiatric care services, the effect of the pandemic
on involuntary hospitalizations, exceptional management of
hospitalization to reduce infection spread, and policies and
suggestions for more inclusive mental health treatments. The study
found that during the first wave, there was a decrease in the use of
involuntary treatments, while a gradual increase was observed in
the following months.

With their study protocol, Qiao et al. documented the unique
challenges faced by rural black women during the COVID-
19 pandemic and tried to highlight their needs for effective
management of social, physical, and mental health challenges.
The study aimed to inform evidence-based decision-making for
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policymakers and to contribute to the development of public
health emergency preparedness plans. This would help promote the
resilience of rural Black women and their families during future
infectious disease outbreaks and other public health emergencies.

The study by Park et al. examined the connections between
pandemic-related factors and anxiety/depressive symptoms in
young adults from South Korea and the U.S.. The findings
from 1,123 participants collected during the COVID-19 lockdown
period showed similar network structures in both countries,
suggesting a consistent relationship between the pandemic and
internalizing symptoms, irrespective of sociocultural differences.
COVID-related stress and negative anticipation of the future were
identified as key factors connecting pandemic-related elements to
psychological distress.

Finally, Du discussed the impact of the COVID-19 pandemic
on community-centered engagement and healthcare services.
The author particularly described the experiences of migrant
workers in Singapore and community volunteers in Shanghai and
the effectiveness of coordinated community efforts in providing
essential supplies and support during lockdowns Du. The article
also emphasized the role of community health centers in testing and
vaccination programs, especially among marginalized populations.

In brief, the articles collected in the Sixth Volume of this
Research Topic provide a novel perspective on the pandemic’s
impact on mental health, further emphasizing the role of
sociocultural, economic, and individual factors in this interplay.
The influence of COVID-19 on psychiatry and mental health
is significant and enduring. Further clinical and epidemiological
research is necessary to address the vulnerabilities of the most
fragile segments of society.
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1. Introduction

The COVID-19 pandemic still remains an impending and grave threat to the global
public health. A number of prominent social determinants in common, including more
chronic disease, inefficient health care, shortage of education, and severe overcrowding, have
been found to be associated with extremely high COVID-19 cases (1). In the context of
attempts to curb the spread of the virus, a great deal of focus has been placed on community
mitigation efforts (2).

The COVID-19 pandemic has added another layer of trauma to low-income class
communities, who often experience the trauma of a historical legacy of racism that still has
not been fully healed in some countries (3). Geographical inaccessibility and socioeconomic
inequalities have caused unequal health care use across both urban and rural communities
even in the same country and region. Following the experiences of Pakistan, Ethiopia, Brazil,
and other countries, a coordinated community workforce can provide effective health and
social care support on a large scale (4, 5). The UK has also proposed a large-scale emergency
program to train Community Health Workers (CHWs) to provide a long-term model of care
(6). Community-centered engagement and health care services play a key role in trying to
combat this problem. In addition to professional or trained CHWs, other staffs who were
in Community-Based Organizations (CBO), Community Health Centers (CHCs), provided
essential health care services and contributed empirical experience to the existing research
during and after COVID-19 pandemic.

This article introduces a themed issue focused on COVID-19 pandemic as it relates to
community-centered engagement and health care services: (1) Risk communication and
community engagement plan; (2) Advancing community-based testing and vaccination
programs. It provides the general commentary on them.

2. Subsections relevant for the subject

2.1. Risk communication and community engagement plan

Community engagement is based on the premise that the voice of the community
should be heard as it is empowered to play a meaningful role in the process by which
it is affected and the solutions to the community’s own problems. It is an essential

7 frontiersin.org
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component of humanitarian assistance, civil society and
international development practice (7). Risk communication
and community engagement (RCCE) are essential components of
a broader health emergency preparedness and response action plan
(8). In the context of the COVID-19 pandemic, it encompasses two
distinct but interrelated approaches to supporting communities
to adopt disease-safe behaviors and to take community action
to support ending disease transmission. It includes effective
dissemination of scientific information, and also the range of
communication actions required through the preparedness,
response, and recovery phases, to encourage positive behavior
change, and the maintenance of trust (9).

In Singapore, migrant workers who were not covered by the
universal health care system are one portion of the vulnerable
population. They mostly live in large, diverse, high-density housing,
and are not governed by local labor laws regarding minimum
wages, employment mobility, and occupational rights (10). RCCE’s
activities in their community lack coordination and are often led
by government authorities and non-profit organizations. Through
sustained efforts, the RCCE system has evolved from a grassroots
approach to a scientifically effective strategy that is coordinated
with national actions and disseminated to large, diverse migrant
worker communities (11).

In response to the COVID-19 outbreaks, mostas countries or
regions have restricted entry and exit, or imposed blockades in
some cities at the beginning of 2020. Even city lockdowns are
effective as a short-term tool to contain and slow the pandemic
spreading, an important challenge for local governments is to
ensure that basic supplies are provided asto the residents of
the communities, especially to vulnerable groups. The practical
experience in Shanghai of China presented its essential feature
duringas urban lockdowns: the community plays an important
role in providing basic supplies as the main body of grassroots
governance. In complianceas with the government’s advocacy
of community closure, residents staying in their homes and
maintaining social distance, the neighborhood committee hasas
recruited many volunteers from residents to carry household goods
from the community gate to residents’ homes (12). In order to
reduce theas number of people gathered, volunteers from each
building took out supplies from the temporary storage area and
delivered them door-to-door (11). The basic livelihood security
program for vulnerable groups was implemented by community-
based units. Community engagement is essential for creating
aslocal and context-specific community-centered interventions
(13); at the same time, community engagement helps to build
interpersonal astrusting and fosters interaction and networking
among neighbors, which can help protect people’s mental health
and reduce the risk of isolation, asdepression, and even suicide that

come with the closure during a lockdown (14).

2.2. Advancing community-based testing
and vaccination programs

During the pandemic, Community Health Centers (CHCs)
functioned as an important source of health care for low-
income and non-privately insured populations, serving as a
trusted source of care to engage the communities they served in
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COVID-19 testing. There have been some successes with testing
and vaccination programs in those low-income communities.
CHCs have the infrastructure to maintain public health, and
their place in the community also means they are a powerful
force for health equity, social justice, community pride, and
resilience. To meet community needs, the government started
testing services in CHCs as the first place. In U.S.A, 97% of CHCs
had implemented testing services before October 2020 (15). In
one case study which aligns with principles of community-engaged
research, it describes a community-partnered strategy to accelerate
COVID-19 testing in historically marginalized populations that
provides ongoing resources to CHCs for addressing the needs of
testing in their communities (16). Following the acceleration of
the testing strategies, CHC-community partnerships implemented
outreach strategies to support testing in populations at increased
risk for COVID-19 (17).

Federally Qualified Health Centers (FQHCs) now comprise
the largest primary care network in the United States, that are
non-profit, community-directed health care providers serving
low-income and medically-underserved communities, many of
which provide limited access to psychiatric services currently
(18). AltaMed Health Services, one of the largest FQHCS,
implemented the COVID-19 vaccine outreach and education
initiatives which applied Freirean liberation principles to an
integrated model of crisis recovery and community resilience-
building (19). Hispanic patients and Non-Hispanic Black have
higher risk for COVID-19 infection and hospitalization (20),
but have lower rates of COVID-19 vaccination (21). Two
simultaneous interventions were conducted at the vaccination site
in a racially and ethnically diverse neighborhood in northern
Manhattan to address this issue: (1) Reschedule patients through
the direct education and outreach service in a CBO. (2) A
digital redesign to restrict online self-scheduled vaccinations to
locally underserved racial and ethnic patient zip codes (17). The
results suggest that the appropriate digital workflow designing for
vaccination, may reduce health disparities directly, and such efforts
highlight the importance of public health campaigns which was
community-based engagement.

During the COVID-19 pandemic, people were asked to take
such actions as wearing masks, testing, and vaccination. While
these actions were beneficial to individuals in combination with
others through community immunization, it cannot be assumed
that people were enthusiastic about taking these beneficial actions.
The community characteristics that are associated with higher
testing rates in a voluntary mass testing scheme implemented
in the Ttalian region of South Tyrol between November 18th
and 25th of 2020, shows the key community determinants and
characteristics that are associated with higher testing rates, such
as socioeconomic status, the convenience, religiosity and social
capital (22). In the vaccination campaign, different regions of
China have different rates of vaccination and different factors that
influence people to vaccinate, which may be due to some complex
sociodemographic characteristics. Incentives similar to the testing
could be used for vaccination, but may prove to be a challenge, so
it is of considerable interest to study fully voluntary participation
in vaccination. Vaccination strategies need to be tailored to
the gender of the community population, the dissemination of
vaccination information to achieve higher levels of COVID-19
vaccination (23).
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3. Discussion and conclusion

The COVID-19 pandemic has exposed structural social
inequalities and systemic inequities in our health care systems
(24). There were many inequalities in social determinants and
exposure to risk, access to health care, and ability to engage
in COVID-19 prevention behaviors (25). The early detection of
vulnerable categories, at risk to become ill and develop long-
term health status, would help to prevent impacts on overall
wellbeing by allocating resources for targeted interventions to
manage psychosocial stress and increase the resilience of vulnerable
populations toward post-COVID-19 crises (26). Public health
agencies and health care providers should consider strengths,
challenges, the needs of specific communities, and avoid using a
uniform “one size fits all” approach when tackling all issues related
to COVID-19 (2).

Up to now, the COVID-19 pandemic has greatly imposed
stressful conditions that may affect the ability of community
health care providers to provide safe and effective care (27). It
challenged the community-centered health care providers and
inspired new ideas. The concept of resilience which is widely
used in various academic fields could also be implemented
in the community. The experience of community engagement
of the migrant workers in Singapore and the volunteers from
residents in Shanghai of China, which were described in the
above, have also shown that coordinated and timely RCCE in
response could be achieved by establishing specific systems and
structures, even in crisis settings where the concept of RCCE is not
understood (11).

The findings of the community-centered intervention in testing
and vaccination programs showed some significant changes in
the racial and ethnic composition of COVID-19 before and
after these interventions. Community Health Workers (CHWs),
whose close relationship with community members assists in
bridging the gap between the community and the health care
system, have been shown to play a critical role in limiting the
spread of the virus during the pandemic (5). There were other
staffs who were in CBO, CHCs, etc. They provided community
patient-centered care in the COVID-19 pandemic which could
serve as a new starting point for improving and expanding their
role in the health care system (28). The COVID-19 provides
a window of opportunity for observing community resilience
initiatives. The qualitative study, based on the Community
Resilience Initiative Framework, investigated the initiatives of
urban communities in China (29). The collective experience
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Objective: This study aimed to investigate COVID-19 vaccine acceptance and
related factors in individuals with mental disorders in Korea.

Methods: We surveyed 572 individuals with mental disorders about their attitudes
toward COVID-19 vaccination using a 7-item self-rating questionnaire on vaccine
acceptance and hesitancy. We categorized the respondents into groups based
on their level of vaccine acceptance using hierarchical clustering. In addition,
we evaluated therespondents’vaccination statusand trustinsources of information
regarding COVID-19 vaccines, and assessed their psychological characteristics
using the Patient Health Questionnaire-9, Gratitude Questionnaire-6, and Big
Five Inventory-10.

Results: Clustering revealed three groups according to vaccine acceptance:
‘totally accepting’ (n=246, 43.0%), 'somewhat accepting’ (n=184, 32.2%), and
‘hesitant’ (=142, 24.8%) groups. Three quarters of all participants, who belonged
to the "totally accepting’ or 'somewhat accepting’ groups, were willing to receive
a COVID-19 vaccine despite concerns about its side effects. Individuals in the
high vaccine acceptance group were older (F=12.52, p<0.001), more likely to
receive the influenza vaccine regularly, and more likely to trust formal information
sources. Additionally, they had higher levels of gratitude (F=21.00, p<0.001)
and agreeableness (F=4.50, p=0.011), and lower levels of depression (y*=11.81,
p=0.003) and neuroticism (F=3.71, p=0.025).

Conclusion: The present study demonstrated that individuals with mental
disorders were generally willing to receive COVID-19 vaccination. However, they
weighed its need and effectiveness against potential side effects before coming
to a decision. It is important to understand the behavioral and psychological
characteristics associated with vaccine acceptance, to effectively communicate
its importance to individuals with mental disorders.

COVID-19, mental disorders, COVID-19 vaccines, vaccine hesitancy, cluster analysis
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Introduction

Coronavirus disease 2019 (COVID-19) emerged as a global
health issue in early 2020. Compulsory public health measures,
including mandatory face mask wearing and social distancing, were
implemented during the early period of the pandemic to curtail the
rapid spread of COVID-19 (1, 2). Almost a year after the pandemic
began, COVID-19 vaccines showing promising efficacy and safety
were developed, and government authorities strongly encouraged
as many people as possible to be vaccinated (3). Such stringent
measures were necessary to reduce morbidity and mortality among
older individuals and patients with medical comorbidities.
However, some individuals felt that their personal freedoms were
violated and raised concerns about the efficacy and safety of the
vaccines (4).

Preexisting mental disorders have been associated with a
disproportionately higher likelihood of contracting COVID-19, and
being hospitalized or dying, compared to the general population (5).
Several factors might contribute to the poor COVID-19 outcomes of
individuals with mental disorders, including a higher prevalence of
physical comorbidities, unhealthy lifestyle, and immunological
disturbances related to the psychopharmacological treatments (6, 7).
Many individuals with mental disorders also have adverse
socioeconomic conditions, which make it difficult to access
appropriate physical healthcare (8). In particular, patients in closed
psychiatric wards are likely to have an increased risk of contracting
COVID-19 due to the overcrowded and closed nature of the
environment (9, 10). In this regard, individuals with mental disorders
have been considered one of the most vulnerable populations to
COVID-19, and in urgent need of COVID-19 vaccination (11, 12). A
longitudinal cohort study found that COVID-19 vaccination can
significantly reduce COVID-19-related hospitalization and mortality
rates in patients with schizophrenia to levels comparable to the general
population (13).

Despite the urgent need for COVID-19 vaccination, individuals
with mental disorders may be reluctant to receive the vaccine due to
socioeconomic inequalities, including lower income and education
levels, impaired function, and social isolation (14, 15). Psychological
conditions may also significantly influence their perceptions about
COVID-19 vaccination (16). However, there are limited studies on the
willingness, hesitancy or reluctance of individuals with mental
disorders to get vaccinated, and the extent of vaccine acceptance in
this population is not well understood (17, 18). Since vaccine
acceptance is a complex outcome behavior resulting from a decision-
making process, it is necessary to comprehensively investigate the
attitudes and behaviors of individuals with mental disorders toward
COVID-19 vaccination. (19, 20).

In Korea, COVID-19 vaccination was initiated at the end of
February 2021, with priority given to individuals with mental
disorders (21). This study aimed to investigate COVID-19 vaccine
acceptance and related factors in this population. We first examined
attitudes toward vaccination and then used clustering analysis to
identify patterns of vaccine acceptance. We also explored behavioral
and psychological characteristics associated with vaccine
acceptance. The results provided a detailed understanding of
COVID-19 vaccine acceptance in individuals with mental disorders,
including vaccine acceptance rates, vaccination behaviors, and
related psychological factors.
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Materials and methods
Participants

This study enrolled 663 individuals with mental disorders from
two university hospitals (277 outpatients), two mental hospitals (206
outpatients), and two community mental health centers (180
individuals) in South Korea between August 2 and December 31,
2021. Participants were aged 19-70years, presented to the psychiatric
outpatient clinic or community mental health center, were able to
provide informed consent and complete the questionnaire. The
potential participants were selected using non-probability sampling.
A psychiatrist, psychologist, or mental health social worker explained
the study procedures to the participants and obtained written
informed consent prior to the completion of self-rated questionnaires.
In total, 572 participants were included in the analysis, after excluding
91 who did not complete the questionnaires or had missing
demographic data. The study was approved by the Chonnam National
University Hospital Institutional Review Board (CNUH-2021-297).

Measures

The participants indicated their acceptance and hesitancy with
regard to COVID-19 vaccination via seven items on a COVID-19
vaccination attitude questionnaire that we developed based on existing
literature and our experience. The responses were rated using a
5-point Likert scale ranging from 1 (Strongly disagree) to 5 (Strongly
agree; Table 1). The internal consistency of this questionnaire was
acceptable (Cronbach’s a=0.75, when questions 1-3 were reverse-
scored). The participants were also asked about their vaccination
status for COVID-19 and influenza vaccines, and then only those who
had already received the COVID-19 vaccine or were scheduled to
receive it shortly, responded to six Yes or No questions regarding their
reasons for receiving the vaccine. In addition, all participants were
asked six Yes or No questions about trustworthy sources of
information regarding COVID-19 vaccination.

Depression was measured using the Patient Health Questionnaire
(PHQ)-9 (22). The PHQ-9 items were scored based on frequency
using a 4-point Likert scale ranging from 0 (not at all) to 3 (nearly
every day). A cutoft score of >10 indicates clinically relevant symptoms
of depression. We used the Korean version of the PHQ-9, which is a
reliable and valid tool for screening depressive symptoms in Korean

TABLE 1 COVID-19 vaccination attitude questionnaire.

m Item contents

1 I am worried that the COVID-19 vaccination will cause side effects.
2 I'am afraid of getting an injection.

3 I do not need COVID-19 vaccination.

4 I am willing to receive COVID-19 vaccination annually, if necessary.

I think that the benefit of COVID-19 vaccination outweighs the risks of

5

side effects.
6 I 'am willing to recommend COVID-19 vaccination to individuals around me.
7 I think COVID-19 vaccines effectively prevent COVID-19.

All items on the questionnaires were rated using a 5-point Likert scale (1, strongly disagree;
2, disagree; 3, neutral; 4, agree; 5, strongly agree).

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1195103
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Ryu et al.

populations (23). In this study, the Cronbach’s a of the PHQ-9 was
0.91, indicating acceptable internal consistency.

Gratitude was assessed using the Gratitude Questionnaire (GQ)-6,
which evaluates the experience and expression of gratitude in daily life
(24). The GQ-6 items were rated on a 7-point Likert scale ranging
from 1 (strongly disagree) to 7 (strongly agree). Higher scores indicate
more grateful attitudes and more positive emotions. We used the
Korean version of the GQ-6, which has demonstrated high reliability
and validity (25). In this study, the Cronbach’s « of the GQ-6 was 0.87,
indicating acceptable internal consistency.

Personality traits were assessed using the Big Five Inventory
(BFI)-10, which is a short-form version of the BFI that measures five
dimensions of personality, including extraversion, agreeableness,
conscientiousness, neuroticism, and openness to experience (26). The
BFI-10 items were rated on a 5-point Likert scale ranging from 1
(disagree strongly) to 5 (agree strongly). The score for each personality
dimension was calculated as the sum of the normal score question and
reverse score question. We used the Korean version of the BFI-10,
which has been validated with good reliability and validity (27).

Statistical analysis

We performed cluster analysis on the responses to the seven
the COVID-19 vaccination attitude
questionnaire, to identify a set of individuals with similar levels of

questions comprising
vaccine acceptance. The 5-point Likert scale scores were treated as
ordinal variables and subjected to hierarchical clustering using Ward’s
minimum variance method, which minimizes the total variance
within each cluster. Gower’s distance was used as a dissimilarity
matrix, suitable for ordinal variables (28). Hierarchical clustering
constructs a dendrogram of nested clusters by repeatedly merging or
splitting clusters (29). We determined the optimal number of clusters
using both the elbow and silhouette methods. The elbow method
considers only intra-cluster distances, while the silhouette method
uses a combination of inter-and intra-cluster distances, which may
lead to different results (30). We visualized individual response
patterns to determine properties of the clusters. This process was
performed using the R packages ‘cluster’ and ‘factoextra. Then,
we compared vaccination behaviors and psychological characteristics
among clusters, using the Chi-squared test for categorical variables
and Quade non-parametric covariance analysis for covariate-adjusted
continuous variables (31). All statistical tests were two-tailed. p <0.05
was considered statistically significant. Statistical analyses were
performed using R (version 4.0.3; R Foundation for Statistical
Computing, Vienna, Austria) and SPSS software (version 27.0; IBM
Corp, Armonk, NY, United States).

Results
Identification of clusters

The elbow and silhouette method suggested that two or three
clusters would be optimal. Considering the dendrogram and
heatmap, we decided to classify the study population into three
clusters (Figure 1). In cluster 1 (n =246, 43.0%), most respondents
strongly agreed with the items related to a positive attitude toward
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COVID-19 vaccination (questions 4-7) and strongly disagreed
with question 3 (i.e., “I do not need the COVID-19 vaccination”).
Approximately half of the respondents in cluster 1 strongly agreed
or agreed that they were concerned about potential side effects of
the COVID-19 vaccines in question 1. Similarly, in cluster 2
(n =184, 32.2%), most participants agreed with questions 4-7 and
disagreed or strongly disagreed with question 3. By contrast, in
cluster 3 (n=142, 24.8%), most participants were neutral toward,
or disagreed or strongly disagreed, with questions 4-7, and many
of them strongly agreed or agreed with question 3. In addition, >
60% of the respondents in cluster 3 expressed concerns about side
effects in question 1. Based on these patterns of responses, clusters

>

1-3 were labeled ‘totally accepting, ‘somewhat accepting’, and

‘hesitant’ groups, respectively.

Demographic characteristics

The study participants had a mean age of 36.6 + 12.0years, and
47% were males. The most common diagnosis was schizophrenia
(58.0%), followed by depressive disorder (19.6%), bipolar disorder
(11.5%), anxiety disorder (3.8%), and others (7.0%).

There were no significant differences in demographic
characteristics among the three groups, except in age (Table 2).
Participants in the ‘totally accepting’ group were significantly older
than those in the ‘somewhat accepting’ and ‘hesitant’ groups
(F =12.52, p <0.001). Therefore, we controlled for age as a covariate

when comparing other continuous variables among the three groups.

Vaccination behaviors

At the time of the survey, almost 50-60% of participants in the
‘totally accepting’ and ‘somewhat accepting’ groups had already
received the COVID-19 vaccine (Table 3A). However, only 33% of
participants in the ‘hesitant’ group had been vaccinated. The
proportion of participants who regularly received the influenza
vaccine was lower in the ‘hesitant’ group (< 20%) compared to the
other two groups.

Among participants who had already received the COVID-19
vaccine or were scheduled to receive it soon, those in the ‘totally
accepting’ and ‘somewhat accepting’ groups were more likely to state
that prevention of infection and exemption from quarantine or other
restrictions were the major reasons for receiving a COVID-19 vaccine
compared to those in the ‘hesitant’ group (Table 3B). However, the
proportion of those participants who had been vaccinated against
their will was significantly higher in the ‘hesitant’ compared to ‘totally
accepting’ group.

More than half of the participants in the ‘totally accepting’ and
‘somewhat accepting’ groups stated that they trusted the
information related to COVID-19 vaccination presented on TV
and radio news, as well as by medical professionals (Table 3C).
However, in the ‘hesitant’ group, the proportion of participants
who trusted these sources of information was significantly lower
than in the other two groups. Additionally, individuals with mental
disorders were less likely to trust information provided by online
videos, social network services, and acquaintances, regardless of
their vaccine acceptance status.
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FIGURE 1
Heatmap and dendrogram of the hierarchical clustering analysis results; clusters 1-3 were distinguished based on the responses to the seven
questions on attitudes toward COVID-19 vaccination of individuals with mental disorders.

TABLE 2 Comparison of demographic characteristics among the three COVID-19 vaccine acceptance groups.

Totally accepting Somewhat accepting Hesitant Statistics®

Sex (male / female)

114 /132 (46.3/53.7) ‘ 91/93(49.5/50.5) ‘ 64 /78 (45.1/54.9) ‘ 1+ =0.70,p =0.704
Age, years
39.38+12.30 (19-70) ‘ 34.47 £11.26 (19-69) ‘ 34.47+11.26 (19-69) ‘ F=12.52, p <0.001

Marital status (single / married)

186 /57 (76.5/ 23.5) ‘ 132/50(72.5/27.5) ‘ 109 /33 (76.8 /23.2) ‘ r=112,p=0.572

Education (< 12/ > 12 years)

95/150 (38.8/61.2) ‘ 78 /105 (42.6 / 57.4) ‘ 58 /84 (40.8/59.2) ‘ 1 =0.65,p=0.722

Occupation (employed / unemployed)

86 /157 (35.4/ 64.6) ‘ 59/124(32.2/67.8) ‘ 48 /91 (34.5/65.5) ‘ 1+ =0.47,p =0.790

Medical insurance (health insurance / Medicare)

169/ 68 (71.3/28.7)

140 /39 (78.2/21.8) ‘ 101/35(74.3/25.7) ‘ 1 =2.54,p=0.280

Diagnosis (schizophrenia and bipolar disorder / depressive and anxiety disorder / other)

172/56 /18 (69.9/22.8/7.3) 130/42/12(70.7/22.8/6.5) ‘ 96/36/10(67.6/25.4/7.0) ¥ =0.51,p=0973

Data are presented as number (%) or mean + standard deviation (range). Some data were missing. *Chi-square test or ANOVA.

Psychological characteristics associated The total GQ-6 score was significantly different among the three
with COVID-19 vaccine acceptance groups (F =21.00, p <0.001; Table 4B). Post hoc tests showed that the
‘totally accepting’ group had a higher level of gratitude compared to
The total PHQ-9 score was not significantly different the ‘somewhat accepting’ and ‘hesitant’ groups.
among the three groups (F =2.80, p =0.062), but the Regarding the BFI-10 scores, there were significant differences in
proportion of participants who had clinically significant agreeableness (F =4.50, p =0.011) and neuroticism (F =3.71,
depression (i.e., PHQ-9 score > 10) was significantly lower in the ~ p =0.025) among the three groups (Table 4C). Post hoc tests showed
‘totally accepting’ group (20.7%) compared to the ‘somewhat  that the level of agreeableness was higher in the ‘totally accepting’ than
accepting’ (33.2%) and ‘hesitant’ (34.5%) groups (y* =11.81,  ‘hesitant’ group, and the level of neuroticism was higher in the
p =0.003; Table 4A). ‘hesitant’ than ‘totally accepting’ and ‘somewhat accepting’ groups.
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TABLE 3 Comparisons of vaccination behaviors among the three COVID-19 vaccine acceptance groups.

Totally accepting Somewhat accepting

A. Vaccination status

Hesitant Statistics?

COVID-19 vaccination (already vaccinated / soon to be vaccinated / not yet vaccinated)

154/73/19(62.6/29.7/7.7) ‘ 90/61/33(48.9/33.2/17.9)

‘ 47146 /49 (33.1/32.4/34.5) ‘ x* =52.65, p <0.001

Influenza vaccination (vaccinated every year / vaccinated every few years / seldom vaccinated)

88/72/86(35.8/29.3/35.0)

48/62/74(26.1/33.7/40.2)

‘ 25/43/74(17.6/30.3/52.1) ‘ 1 =18.17, p =0.001

B. Reasons for receiving COVID-19 vaccination (yes / no)®

To prevent COVID-19 infection

198 /26 (88.4/11.6) ‘ 112 /37 (75.2/ 24.8)

‘ 57/36(61.3/38.7) ‘ x* =30.54, p <0.001

To prevent people around me from getting infected

148 /76 (6.1 / 33.9)

91/58 (61.1/38.9)

‘ 44 /49 (47.3/52.7) ‘ 7 =9.71,p =0.008

To avoid quarantine

54/170 (24.1/75.9) ‘ 26/123(17.4/ 82.6)

‘ 8/85(8.6/91.4) ‘ 1+ =10.61, p =0.005

To enjoy unrestricted activities of daily living

116 /108 (51.8 / 48.2) ‘ 72176 (48.6/51.4)

‘ 35/58(37.6/62.4) ‘ 1*=5.32,p=0.070

Recommended by those around me

22/202(9.8/90.2) ‘ 26/123(17.4/ 82.6)

‘ 20/73(21.5/78.5) ‘ 1+ =8.63,p=0.013

Following those around me who got vaccinated

60 /164 (26.8/73.2) ‘ 43 /106 (28.9/71.1)

‘ 25/68(26.9/73.1) ‘ 7 =0.21,p=0.899

C. Trust in information sources regarding the COVID-19 vaccination (yes / no)

Internet news

103/ 141 (42.2/57.8) ‘ 64 /117 (35.4/ 64.6)

‘ 46 /95 (32.6/ 67.4) ‘ 7 =4.09,p=0.130

Internet videos (e.g., YouTube)

43/201(17.6/82.4) ‘ 26/155(14.4/ 85.6)

‘ 20/121(14.2/85.8) ‘ 7 =117,p=0.558

TV and radio news

168 /76 (68.9/31.1) ‘ 99 /82 (54.7 / 45.3)

‘ 71/ 70 (50.4/ 49.6) ‘ x* =15.50, p <0.001

Social network services

24/220(9.8/90.2) ‘ 22/159(12.2/87.8)

‘ 8/133(5.7/94.3) ‘ 7 =3.90,p=0.142

Acquaintances (family, friends, etc.)

741170 (30.3/ 69.7) ‘ 52/129(28.7/71.3)

‘ 46 /95 (32.6/67.4) ‘ 7+ =0.57,p=0.752

Medical professionals

96/ 85 (53.0 / 47.0)

144 /100 (59.0 / 41.0) ‘

¥ =15.50, p <0.001

‘ 54/87(38.3/61.7) ‘

Data are presented as the number (%). Some data were missing.
*Chi-square test.

"Among those who had already received COVID-19 vaccination or were scheduled to be vaccinated soon.

Discussion

Our clustering analysis showed that three-quarters of the
participants (75.2%) accepted COVID-19 vaccination, and perceived
it as efficacious and necessary. However, the remaining participants
(24.8%) were reluctant to get vaccinated and were overly concerned
about side effects. We also analyzed the demographic factors,
motivations, trust in information sources, and psychological
characteristics associated with vaccine acceptance.

Hierarchical clustering for COVID-19
vaccine acceptance in individuals with
mental disorders

This study aimed to identify COVID-19 vaccine acceptance in
individuals with mental disorders by examining their concerns,
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needs, and motivations for vaccination. Only a few studies have been
conducted on COVID-19 vaccine acceptance in this population, and
these studies have often relied on one or two simple questions about
vaccination intent, such as “Do you intend to be vaccinated against
COVID-19 in the future?” or “Will you accept vaccination against
coronavirus, once it is offered to you?” (17, 18). However, vaccine
decision-making is a complex process that involves an individual’s
values, background, and coping strategies (19, 20). Therefore, to gain
a more comprehensive understanding of vaccine acceptance in
individuals with mental disorders, we utilized a wider range of
questions about COVID-19 vaccination and a clustering method
instead of relying solely on simple questions and analyses based on
fixed cut-off scores. Clustering is an exploratory analysis technique
used to identify subgroups of individuals within a larger population
who share similar characteristics (32). When validated tools to assess
vaccination behaviors in a specific population are not available,
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TABLE 4 Comparison of psychological characteristics among the three COVID-19 vaccine acceptance groups.

Totally accepting Somewhat accepting Hesitant NENS
A. Depression (Patient health questionnaire-9)

Total score

6.02+6.56 ‘ 7.02+6.45 ‘ 7.42+6.86 ‘ F=2.80,p=0.062
Score of <10/ >10

195/ 51 (79.3/20.7) ‘ 123/ 61 (66.8/33.2) ‘ 93 /49 (65.5/34.5) ‘ ¥ =11.81, p =0.003
B. Gratitude (Gratitude questionnaire-6)

32.98+7.54 ‘ 29.30+£7.20 ‘ 27.96£7.96 ‘ F=21.00, p <0.001°
C. Personality traits (Big five inventory-10)

Extraversion

590+1.70 ‘ 5.89+1.51 ‘ 5.75+1.53 ‘ F=0.28,p=0.753
Agreeableness

7.13+1.54 ‘ 6.82+1.27 ‘ 6.62+£1.29 ‘ F=4.50,p=0.011¢
Conscientiousness

6.50+£1.98 ‘ 6.17+1.54 ‘ 6.13+1.44 ‘ F=0.74,p =0.476
Neuroticism

5.69+1.98 ‘ 5.81+1.50 ‘ 6.19+1.64 ‘ F=3.71,p=0.025
Openness to experience

7.07+1.86 ‘ 6.85+1.68 ‘ 6.82+1.76 ‘ F=2.86,p=0.058

Data are presented as mean + standard deviation or number (%).

*Quade’s nonparametric ANCOVA (including age as a covariate) or chi-square test.
"Totally accepting > Somewhat accepting, Totally accepting > Hesitant.

“Totally accepting > Hesitant.

“Totally accepting < Hesitant, Somewhat accepting < Hesitant.

clustering analysis can be used for data-driven categorization of the
population according to COVID-19 vaccine acceptance or hesitancy.
A recent study based on cluster analysis found that patients with
autoimmune and inflammatory diseases were characterized by three
main patterns of beliefs and intentions related to COVID-19
vaccination (33).

In the present study, hierarchical clustering identified three main
types of attitudes toward COVID-19 vaccination in individuals with
mental disorders: ‘totally accepting, ‘somewhat accepting, and
‘hesitant. Most participants in the ‘totally accepting’ group strongly
agreed that COVID-19 vaccines are efficacious and necessary, and
expressed high willingness to be vaccinated. Additionally, many
participants in the ‘somewhat accepting’ group were somewhat willing
to be vaccinated, and agreed with the necessity of vaccination.
However, a considerable proportion of participants in both the ‘totally
accepting’ and ‘somewhat accepting’ groups expressed concerns about
potential side effects. The ‘totally accepting’ and ‘somewhat accepting’
groups accounted for three-quarters of all participants (75.2%). This
vaccine acceptance rate was lower than that reported in a Danish
study of mental disorder patients (84.8%) (18), but was higher than
that reported in a Chinese study (50.8%) (17). These discrepancies
may be because of differences in the measure of vaccine acceptance,
survey timing, and study populations. By contrast, most participants
in the ‘hesitant’ group (24.8%) were neutral regarding the prospect of
receiving the COVID-19 vaccine, or were reluctant to receive it, and
were also highly concerned about side effects.

Altogether, our clustering analysis showed that vaccine acceptance
was influenced by the perceived necessity of the vaccine and concerns
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about potential side effects. We found that the majority of individuals
with mental disorders in Korea were willing to receive the COVID-19
vaccines despite concerns about side effects. However, some individuals
expressed doubts about the necessity and efficacy of the vaccines.

Demographic characteristics associated
with COVID-19 vaccine acceptance

Participants in the ‘totally accepting’ group were older than those
in the ‘somewhat accepting’ and ‘hesitant’ groups. Our results are
largely consistent with those of recent studies showing that older
people were more willing to get vaccinated (34, 35). The higher
vaccine acceptance among older patients may be due to their
awareness of worse COVID-19 outcomes in the unvaccinated or
higher prevalence of comorbid physical illness (36). In contrast, young
people who are generally healthy and have been less affected by
COVID-19 may be less inclined to receive the vaccines (37). On the
other hand, we found no differences between the three groups in
terms of sex, level of education, occupational status, and diagnosis.
Recent studies of the general population have shown mixed results
regarding the effects of these factors on vaccine acceptance. Some
studies have shown that men and employed individuals are more likely
to accept COVID-19 vaccines compared to women and unemployed
individuals (38, 39), while others have reported the opposite (34, 40).
A global survey reported that vaccine hesitancy was associated with a
lower education level, while vaccine refusal was associated with a
higher education level (14). The effects of mental disorder diagnosis
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and severity on vaccination behaviors also remain unclear. Further
investigation is needed to understand the differences in vaccine
acceptance based on demographic and clinical characteristics.

Vaccination behaviors associated with
COVID-19 vaccine acceptance

Our ‘hesitant’ group had the lowest rate of past influenza
vaccination as well as current COVID-19 vaccination, suggesting that
existing perceptions and attitudes toward vaccination might play
important roles in the decision to receive a COVID-19 vaccine.
COVID-19 vaccine hesitancy in the general population has been
associated with not obtaining an influenza vaccination (41, 42). A
systematic review also pointed out concerns over safety, lack of trust,
lack of need for vaccination, and cultural reasons as common causes
of vaccine hesitancy for COVID-19 and influenza vaccines (43).
We speculate that negative perceptions of vaccines may underlie the
hesitation or reluctance to receive COVID-19 or influenza vaccines.

Among participants who were accepting of COVID-19
vaccination, prevention of COVID-19 infection and exemption from
restrictions on daily life were important factors in the decision to
be vaccinated. This shows that, in addition to the prevention of
infections and reduction of mortality, the benefits of vaccination for
daily life might be important in the decision to be vaccinated (44). In
this regard, encouraging positive perceptions and attitudes toward
COVID-19 vaccines in individuals with mental disorders may increase
the likelihood of COVID-19 vaccination.

Participants who exhibited high vaccine acceptance considered
traditional mass media and medical professionals as reliable
information sources. However, participants who were hesitant to
receive the COVID-19 vaccine had less trust in these information
sources. A recent study from Singapore found that trust in formal
rather than informal sources of information was associated with
complete vaccination among middle-aged and older individuals (45).
A Swiss study found that institutional trust plays a strong role in the
decision to be vaccinated (46). It is not clear whether individuals with
greater vaccine acceptance are more likely to trust formal sources of
information or vice versa. Additionally, vaccine acceptance in
individuals with mental disorders may be influenced by the types of
sources they have access to (47). Those who had more access to formal
information or less access to informal information may have been
more willing to get vaccinated (48). Nevertheless, providing
appropriate formal or informal information on COVID-19 vaccination
to individuals with mental disorders is important to increase their
vaccine acceptance (49, 50).

Overall, our findings suggest that public health strategies
effectively communicating the necessity and benefits of COVID-19
vaccines to individuals with mental health problems are needed.

Psychological characteristics associated
with COVID-19 vaccine acceptance

Among participants who were totally accepting of COVID-19
vaccination, the proportion who had experienced clinically significant
depression was significantly lower, compared to the other groups.
Depressed individuals are likely to become ambivalent, have reduced
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adaptive coping resources, and exhibit reluctance to take preventive
actions against COVID-19 (51). Conversely, vaccination might reduce
the perceived risk of COVID-19 and associated psychological distress
(52). Given that individuals with mental disorders may be more
vulnerable to experiencing COVID-19-related depression, anxiety,
and stress, it is important to consider how these psychological
conditions may impact their willingness to receive the COVID-19
vaccines (53-55).

Participants who were totally accepting of vaccination exhibited
higher levels of gratitude. Gratitude is a general state of thankfulness
and appreciation in response to the receipt of something that is valuable
and meaningful to a given individual (56). Gratitude improves adaptive
coping in the face of adversity (57). In particular, it was associated with
better mental health during the COVID-19 pandemic, including less
anxiety and depression, as well as a higher level of subjective well-being
(58, 59). Although little is known regarding the effects of gratitude on
vaccination behaviors during the pandemic, we assumed that grateful
individuals with mental disorders might cope better with concerns
about the new COVID-19 vaccines (60).

Participants who exhibited high vaccine acceptance had higher
agreeableness and less neuroticism. Agreeableness refers to an
individual’s level of cooperativeness and compassion; individuals with
a high level of agreeableness are more likely to be warm, caring, and
supportive toward others (61). By contrast, individuals with a high level
of neuroticism are characterized by anxiety, sadness, and emotional
instability; individuals with a high level of neuroticism feel more
depressed, impulsive, and insecure (62). Several studies conducted
before and after the pandemic have shown that personality traits such
as agreeableness, conscientiousness, and neuroticism may influence
vaccine acceptance and hesitancy in the general population (63, 64).

Taken together, our findings suggest that the psychological state
and traits of individuals with mental disorders may play an important
role in the willingness to receive the COVID-19 vaccine.

Limitations

This study had some methodological limitations. First, the present
study included only community-dwelling patients, recruited through
non-probability sampling, who may not be representative of the
should
be interpreted cautiously. Second, the study population was

mental disorder population. Therefore, the results
heterogeneous in terms of underlying psychotic and neurotic diseases.
Although there was no association between the underlying diagnosis
and vaccine acceptance, future studies are warranted to investigate
vaccination behavior in the context of individual psychiatric disorders.
Third, because the study population was grouped using a clustering
method rather than based on cutoff scores or criteria, the clusters in
the present study did not fully reflect the absolute level of vaccine
acceptance. In addition, the study did not differentiate between
vaccine hesitancy and vaccine refusal. Data-driven approaches allow
classification of vaccine acceptance based on the study population and
investigator judgment. Fourth, the associations between vaccine
acceptance and behavioral and psychological characteristics do not
indicate causation direction. Further studies are needed to examine
causal relationships. Fifth, this study was conducted over several
months during the COVID-19 vaccination program. Therefore,
temporal changes in the vaccination rates and the phasic nature of the
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program should be taken into consideration. Longitudinal studies are
needed to understand the changes in attitudes and behavior toward
COVID-19 vaccination before and after the vaccination program.

Conclusion

In this study, we found that the majority of individuals with
mental disorders were willing to receive the newly developed
COVID-19 vaccines. However, some remained doubtful about the
need for vaccination and were overly concerned about vaccine side
effects. Perceptions of the efficacy and necessity of COVID-19 vaccines
varied among this population. Additionally, the way individuals
weighed the benefits and risks of vaccination may have influenced
their acceptance or hesitancy toward receiving the COVID-19
vaccines. Depression, gratitude, and personality characteristics also
play important roles in attitudes and decisions regarding COVID-19
Effective
communication of objective information about COVID-19

vaccination in individuals with mental disorders.
vaccination to this population is crucial to help them understand the
importance of vaccination and alleviate their concerns about potential
side effects. Public health strategies should consider the behavioral
and psychological characteristics of this population to improve their
adherence to vaccination and reduce vaccine hesitancy or refusal.
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Introduction: Violence against healthcare workers is a global health problem
threatening healthcare workforce retention and health system resilience in a
fragile post-COVID 'normalisation’ period. In this perspective article, we argue that
violence against healthcare workers must be made a greater priority. Our novel
contribution to the debate is a comparative health system and policy approach.

Methods: We have chosen a most different systems comparative approach
concerning the epidemiological, political, and geographic contexts. Brazil
(under the Bolsonaro government) and the United Kingdom (under the Johnson
government) serve as examples of countries that were strongly hit by the pandemic
in epidemiological terms while also displaying policy failures. New Zealand and
Germany represent the opposite. A rapid assessment was undertaken based on
secondary sources and country expertise.

Results: We found similar problems across countries. A global crisis makes
healthcare workers vulnerable to violence. Furthermore, insufficient data and
monitoring hamper effective prevention, and lack of attention may threaten
women, the nursing profession, and migrant/minority groups the most. There
were also relevant differences. No clear health system pattern can be identified.
At the same time, professional associations and partly the media are strong policy
actors against violence.

Conclusion: In all countries, muchmore involvement from political leadership is
needed. In addition, attention to the political dimension and all forms of violence
are essential.

healthcare workforce, violence against healthcare workers, health policy, global health
crisis, public health, COVID-19 pandemic, international comparison
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Introduction

Violence against healthcare workers (HCWs) is a persistent and
pressing concern, and the COVID-19 pandemic has added new
threats. Systematic data and monitoring are still lacking, yet
international organisations and mounting individual cases call to
action, highlighting sharp increases and qualitatively new dimensions
of hate, harassment, and severe violent attacks against HCWs (1-4).
An increase in violence amidst a major global health crisis is
exceptionally problematic, considering the dire need for HCWs who
are subjected to immense pressures and run high risks of illness (5, 6).
These attacks threaten individual HCWs and may even result in
traumatisation and temporary absence due to illness. They also create
long-term risks for the healthcare workforce (HCWF) and strain
recruitment and retention efforts. Since women account for about
75% of HCWs in most countries, the gender-based and sexual
violence dimensions, as well as the threats to nurses, are evident
(1,3, 6).

Increased violence against the HCW's comes at a critical point in
the global health crisis when countries worldwide struggle to meet
population health demands due to severe HCWF shortages (7-10).
Given the resolute nature of the concern, its impact on health and care
systems, and its detrimental effect on HCW's and gender equality; it is
time that violence against HCWss is given much greater priority as a
policy problem.

Bringing health systems, policy and
politics into the debate: using a
country comparison to identify gaps

This perspective article brings policy and politics into the debate
on violence against HCWs. Available evidence shows that violence
was heightened during the pandemic, even in countries with formal
democratic institutions and upper-middle to high-resourced
healthcare systems. This raises questions as to whether and how
institutional/systemic, epidemiological, and pandemic policy
conditions shape the debate on violence. Applying a comparative lens
and exploring the problem within various countries may help identify
policy gaps and develop new policy solutions.

We have chosen a most different systems comparative approach
concerning the epidemiological, political, and geographic contexts. In
our research design (Table 1), Brazil (under the Bolsonaro
government) and the United Kingdom (under the Johnson
government) serve as examples of countries that were strongly hit by
the pandemic in epidemiological terms while also displaying policy
failures attributed to populist right-wing governments (12, 13).
New Zealand and Germany represent the opposite. They serve as
representatives of countries that managed the pandemic comparatively
well under more moderate and balanced political constellations (14,
15). We refer to the period of the COVID-19 pandemic from its onset
in 2020 until the end of 2022.

We rapidly assessed available data, policy responses and actors,
and material on the discourse surrounding violence and actions taken
against it in the four selected countries. A topic guide served as a
framework for the comparative assessment, drawing on country
expertise and secondary sources (media reports, documents, public
data, and surveys).
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Making policy gaps visible

Our comparative assessment (Table 2) highlights two significant
elements: the global dimension of violence against HCWs, and specific
policy gaps that may hamper action taken to prevent violence. The
results concerning the global dimension broadly reveal similar
challenges in a country sample characterised by institutional and
epidemiological differences in higher-middle and high-income
countries (Table 1). This is an important finding because it suggests
that violence occurs no matter how rich, developed or
epidemiologically advanced a country may be. Therefore, increased
funding and staffing are essential but insufficient to resolve the
problem without additional measures. At the same time, we found
some important differences related to policy and actors. Against this
backdrop, a better understanding of policy gaps may pave the way for
new opportunities for action both globally and in the national context.

The lack of data and monitoring hampers
policy solutions

Available data is scattered, and access is generally limited in all
countries. Evidence is mainly based on either criminal (police)
statistics or surveys, both of which are limited in their ability to tell a
holistic story. While pre-COVID survey data exists in New Zealand
and the UK, suggesting that violence was a relevant health system
problem before the pandemic, a lack of systematic data and
monitoring systems makes it difficult to explore to what extent and
why violence actually increased during the pandemic. Insufficient
empirical evidence hampers a critical debate and the development of
effective policy solutions and also opens the door for various forms of
interest-driven politics.

Policy and actors: more involvement from
political leadership is needed

Strong political leadership and effective policies play a critical role
in aiding HCWs. Unfortunately, political leadership in the examined
countries has remained sparse; however, health professional associations
(doctors, nurses, and paramedics) have proven to be important and
valuable supporters. The nurses’ associations appear to play the biggest
supportive role in Brazil, while doctors’ associations take the lead in
Germany. The associations in New Zealand and the UK also matter,
including hospital organisations and paramedics associations.

The policy initiatives among the cases reflect country-specific
governance arrangements, particularly centralised vs. decentralised
governance structures. The most centralised efforts can be seen in the
UK, where the NHS is working to improve data collection and analysis
across NHS trusts, propelled by the #WorkWithoutFear campaign. The
associations and some regional (Lander) governments called for a
centralised register system to monitor attacks in Germany. In addition,
legal action was taken to improve policy statistics; here, we can observe
more decisive action taken on the organisational and operational levels
of governance (e.g., increasing security services and technical support).
The other two countries showed limited initiative. Overall, sensitivity
to the problem seems to be increasing, yet change is incremental,
action is limited to piecemeal work, and actor collaboration is poorly
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TABLE 1 Mapping the country sample: health system, workforce, and COVID-19 pandemic characteristics.

Brazil

Germany

New Zealand

10.3389/fpubh.2023.1182328

United Kingdom

Jair Bolsonaro as President in a
conservative extreme right-

wing coalition, until December

Angela Merkel, coalition
government led by

Conservatives until October

Jacinda Ardern, Labour party-
led coalition until October 2020,
then single party majority.

Boris Johnson, Prime Minister
for the conservative party until

September 2022, prominent

COVID-19 policy

at the federal level; policies
implemented locally by

governors and majors.

stakeholder based, with some

centralised action.

Government/Leader 2022. 2021; since then, Olaf Scholz, figure in the populist Brexit
coalition of social democrats/ campaign/ anti-European
Green/ liberals. Union (EU) membership
referendum
Mainly by national taxes Mainly employer-employee Mainly taxation supplemented General taxation supplemented
Fandi supplanted by some private contributions supplemented by | by 14% out-of-pocket and 5% by National Insurance
undin,
¢ insurance. little taxation and private private insurance. contributions (NICs).
contributions.
Universal Health System (SUS), = Social health insurance (SHI) Hospitals publicly owned, NHS system, massively
public, free and universal system; well-resourced hospital | primary care predominantly underfunded.
Provision service provision, and primary care sectors. private, small business, 2010-18
underfunded. decade of significant
underfunding.
Total health expenditure % 9.6 12.8 9.7 11.9
GDP*
HCWF density* practising per
1,000
« Physicians 2.15 4.53 3.53 3.18
« Nurses 155 (10.1)° 12.06 10.91 8.68
« Care personnel n.a. 7.57 n.a 18.47
COVID-19 epidemiology, 3,240.05 1,997.44 482.52 3,212.72
cumulative deaths per million
until February 2023
Decentralised with denialism Decentralised and multi- Strongly centralised. Strongly decentralised and

multi-stakeholder based;
limited political attention at the
federal level, particularly during

the first wave.

Moderate lockdown/ local

decisions.

Moderate to strong lockdown
and social distancing policies;
public funding to mitigate

social effects.

Strong lockdowns nationally in

2020 and regionally in 2021.

Moderate to strong lockdown
and social distancing policies;
public funding to mitigate

social effects.

Lack of funding; vaccines
applied only after pressure over

the President.

Vaccines available and easy

accessible.

Successful vaccination policy,
except for inequitable rollout of

vaccines.

Vaccines available and easy

accessible.

Authors’ own table. *OECD (11), data refer to 2021 or the latest available year.

“Methodological differences concerning nurses; Brazilian government data are much higher than OECD (11) data.

developed (reflecting professional silos). Much more involvement
from political leadership is necessary to set the agenda throughout
government and society, thereby increasing the likelihood of action
and, hopefully, changing the status quo on violence against the HCW.

Substance: gender-blind and insufficent
attention to the political dimension

If violence is addressed, this mainly relates to doctors and nurses
as the most significant groups, with some country-specific variation.

Frontiers in Public Health

However, health workforce policy primarily focuses on health labour
markets and system needs rather than on HCWs as human beings
with specific conditions and needs related to age, sex, gender,
ethnicity/race, and other social positions. Ignoring the human behind
every HCW seriously obstructs the opportunity to protect HCWs
better and improve prevention. This creates additional policy gaps
exacerbating existing social inequalities in the HCWE, especially in
professional groups with more women and migrant HCWs.

The connection to the COVID-19 pandemic was substantial,
especially in Germany and Brazil, where increased violence against
HCWs was most prominent. New Zealand and especially the
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TABLE 2 Comparative analysis of violence against healthcare workers, policy and actors.

Cross-country comparative results

Accessible data « Generally limited data with only occasional studies and small surveys. The exception is the UK, where NHS staff surveys have been regularly

conducted.

Monitoring availability for

the COVID-19 period

« There are no monitoring policies in place, and the evidence for trends during COVID-19 is poor. Nurses’ unions in New Zealand doubt the

accuracy of official data. Germany has had police statistics available since 2022.

President Bolsonaro supported attacks against HCWs during the pandemic in Brazil, while the media supported the HCWs. In the other

Public debate and media countries, national and media support was geared toward the HCWs. In Germany, this support climaxed around the New Year’s Eve attacks on
HCW, while New Zealand and the UK showed little increase in media attention during the pandemic.
« Political action can be found in the UK with the 2021 National Violence Prevention and Reduction Standard and the Spring 2022 campaign
Political radar #WorkWithoutFear. In Germany, medical associations and the Lander have released some statements, and a centralised register system to

monitor attacks was called for. In Brazil, unions and associations have called to action without government attention; in New Zealand, nurses

have released statements.

« NHS England is working to establish a coherent approach for collecting data, with an aim to ensure alignment with the NHS Violence

Health policy, acti d
ealth poficys action an Prevention and Reduction Standard. In Germany, the policy is decentralised, and responsibility shifted to the organisational level; several

fut 1
uture plans hospitals and ambulances have increased security and support, and some pilot projects have been discussed. In New Zealand, responses are
generally weak and decentralised, and nothing was on the agenda in Brazil.
Legal action « No specific action during COVID-19 for most countries aside from Germany, where attacks against HCW's have been registered separately in

police statistics.

Professional associations are key actors in all countries, yet the relative contribution of doctors and nurses varies. During the pandemic, nurses

Professional associations
seemed to be the strongest actors in Brazil and doctors in Germany, with New Zealand and the UK, taking a middle position. Paramedics also

play a role.

Key actors engaged in the « The media and professional (nursing and/or medical) associations are the strongest actors in all countries. Paramedics, hospital organisations,

debate and some institutional and government actors (Ministers of Health, Presidents/Chancellors) also play a role (centralised/NHS or
decentralised/local).
What groups of HCWs are

« There is a focus on doctors, nurses, and paramedics, with some variation between countries; less attention to other groups. Germany reflects

?
addresseds the professional hierarchy of medicine most strongly, while the NHS systems seem to be more inclusive, and Brazil prioritises nurses/carers.

Is gender-based and sexual

& « Usually not explicitly addressed; not systematically connected to an emergent sexual violence and harassment (#Metoo) debate in healthcare.
violence addressed? . . Lo
Some signs of improved attention in Germany.

Is racialised violence

addressed?

« Usually not explicitly addressed, except in the UK, occasionally (mis)used by populist politics as a racialised anti-migration discourse in

relation to the offenders, as observed in Germany.

Is the violence discourse

connected to COVID-19?

« Some connection in Germany and Brazil. Usually, no explicit connection in the UK and New Zealand, as violence was an issue pre-COVID,

e.g., due to long waiting hours and underfunding. Some controversial evidence.

Is the political dimension « In Brazil, some connection to the populist radical right Bolsonaro government. In New Zealand and the UK, no explicit connections to the
addressed? government but understaffing and underfunding have been major problems pre-COVID for years. In Germany, some connection to populist

radical right movements surrounding anti-vaxxers and anti-abortion, and some connection to HCW shortages.

Authors’ own table, based on country case studies (Supplementary Tables S1-54).

United Kingdom have faced the challenge of violence well before the  lack of attention to the political dimension of violence against HCWs.
pandemic; however, only the latter country has developed the = However, there were also some examples of explicit connections to the
beginnings of a strategy to combat it. We generally observed an overall ~ populist radical right movement in Brazil.
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Conclusion

Violence against HCWs is and will remain a problem long after
the pandemic subsides. If political action is not taken, HCWs will have
an additional reason to leave their profession and workplace, and
potential candidates will be made to consider the increasing risks of
HCWs and pursue a different line of work. In a time when countries
across the globe are struggling with HCW retention and recruitment
protecting the health and care workforce is essential. Getting support
and protection right enhances the retention of the existing workforce
and will attract new generations of HCWs. Improved working
conditions, mental health, and physical safety of HCWs are an
obligation not only of organisations and employers but also of
governments and policymakers. This will require governments to
prioritise developing feasible and effective policy responses that tackle
the many individual risk factors the HCWs face on a daily basis, as
well as the health workforce and system-related risks.
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the intersection of religion and

public health in the COVID-19
pandemic
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Background: The COVID-19 pandemic has had global impacts on social
interactions and religious activities, leading to a complex relationship between
religion and public health policies. This article reviews impact of the COVID-19
pandemic on religious activities and beliefs in relation to the spread of the
virus, as well as the potential of religious leaders and faith communities in
mitigating the impact of the pandemic through public health measures and
community engagement.

Methods: A literature review was conducted using PubMed and Google Scholar,
with search terms including “religion,” "COVID-19,"” “pandemic,” “coronavirus,” and
“spirituality.” We included English articles published between January 2020 and

September 2022, focusing on intersection of religion and COVID-19.

Results: We identified two main themes emerging, with the selected 32 studies
divided in 15 studies focused on the relationship between religious practices,
beliefs, and the spread of COVID-19, while 17 studies explored the role of
religious leaders and faith communities in coping with and mitigating the impact
of COVID-19. Religious activities were found to correlate with virus spread,
particularly in early days of the pandemic. The relationship between religiosity and
adherence to government guidelines was mixed, with some studies suggesting
increased religiosity contributed to misconceptions about the virus and resistance
to restrictions. Religious beliefs were also associated with vaccine hesitancy,
particularly conservative religious beliefs. On the other hand, religious leaders and
communities played a crucial role in adapting to COVID-19 measures, maintaining
a sense of belonging, fostering emotional resilience, and upholding compliance
with public health measures. The importance of collaboration between religious
leaders, institutions, and public health officials in addressing the pandemic
was emphasized.

Conclusions: This review highlights the essential role of religious leaders,
faith-based organizations, and faith communities in promoting education,
preparedness, and response efforts during the COVID-19 pandemic. Engaging
with religious leaders and communities can improve pandemic control and
prevention efforts. Collaboration between religious leaders, governments, and
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healthcare professionals is necessary to combat vaccine hesitancy and ensure
successful COVID-19 vaccination campaigns. The insights from this review can
guide future research, policy development, and public health interventions to
minimize the impact of the pandemic and improve outcomes for individuals and
communities affected.

COVID-19, religion, spirituality, public health, pandemic, misinformation, vaccine
hesitancy and refusal, conspiracy

1. Introduction

The COVID-19 pandemic has impacted nearly every aspect
of our lives, its implications even reaching our religious activities,
which remains an important topic of debate and ongoing research
ranging from social distancing at religion functions to vaccination
acceptance among congregations. A significant toll has been
taken on traditional human connections such as these, and this
has forced all stakeholders to adopt innovative approaches to
address religious gatherings’ emergent issues. Whether holding
virtual meetings or deploying contact tracing apps, individuals
and organizations alike have adopted creative ways to continue
communing with one another while trying to keep the risk of
transmission low. Historically, religion has served a crucial role in
shaping public health outcomes during times of crisis—consider
the Ebola epidemic, pandemic influenza, and ongoing worldwide
health concerns such as HIV/AIDS (1). Indeed, religion’s influence
has appeared before us in beneficial, and at times, detrimental ways
during these emergencies (1, 2). Positive and negative impacts have
stemmed from religious gatherings and rituals due to the extent
which religious leaders have adhered to established guidelines.
In the case of COVID-19, while some religious groups have
been praised for their adherence to public health precautions,
others have received criticism for disregarding limitations and thus
contributing to the virus’s spread. This latest pandemic highlighted
the role of religious institutions and practices in either curbing or
accelerating viral spread, as well as their contribution to public
health efforts to control previous pandemics, such as the Spanish
flu and HINI.

The COVID-19 pandemic led to changes in religious practices
and rituals, with some communities resisting or outright defying
restrictions suggested by their national or local governments or
scientific communities. In turn, this had the negative effect of
contributing to viral spread. Unfortunately, these negative cases
pitted religion against evidence-based science, with the former
seeing its adherents clinging to their religious faith for protection
instead of listening to scientific advice (1). Meanwhile, in the
positive sense, other religious communities successfully followed
both religious guidance and scientific recommendations to reduce
the risk of viral spread.

To better understand the interplay of religion and public health
amid the COVID-19 pandemic, several global studies have explored
the ways religion has influenced individuals and communities
during this crisis. One study revealed how the pandemic forced
religious leaders to redesign mosque worship and how Muslims
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adapted their practices (3). Another study in Israel revealed how
ultra-Orthodox Jewish communities experienced a significantly
higher rate of COVID-19 infections due to factors such as
overcrowding, distrust of state authorities, and resistance to social-
distancing orders. The rapid spread of the virus in such religious
communities increased tensions and raised questions about the
balance between religious practice and public health (4).

Studies from global regions as diverse as Ghana, Poland, and
Malaysia have explored the impact of COVID-19 on religious
communities, psychospiritual gatherings, and other religious
practices; as well as the role of religious expression in coping with
pandemic-derived stress. In Ghana, Osei-Tutu et al. (5) explored
religious leaders’ views on the impact of COVID-19 as it related
to restrictions placed on their congregants’ wellbeing. The study
found that people suffered a plethora of psychospiritual effects due
to the pandemic, such as a decline in spiritual life, a sense of loss
of fellowship and community, financial difficulties, anxiety over
childcare, and fear of infection (5). Osei-Tutu’s study revealed how
religious leaders positively intervened by delivering sermons on
hope, faith, and repentance, with some going so far as to sensitize
their membership to topics such as health hygiene and COVID-
19-related stigma. In Poland, Sulkowski et al. (6) investigated the
impact of the pandemic on that country’s religious life, finding that
some churches either limited or entirely suspended their traditional
community-based religious life in light of the pandemic, seeking
to reduce risk of viral spread while maintaining contact with and
among believers via modern technology (6). A Malaysian study
by Ting et al. (7) investigated several pandemic-related variables,
such as illness perception, stress levels, and religious expressions
of major religious groups (7). Ting et al. (7) study notably
reported that religious expression carried a negative relationship
with stress levels, highlighting the importance of religions role
in shaping responses to public-health emergencies, particularly in
communities where religion serve a significant role in people’s
lives. Taken together, these studies confirm the important, even
primary role religion can play in shaping responses to public health
emergencies (5-7).

Researchers from other countries such as Colombia, South
Africa, and the United States, have examined the roles of hope,
religious coping, and community organizations in promoting
wellbeing during the COVID-19 pandemic. Counted et al. (8)
examined these roles and their wellbeing effects in Colombia and
South Africa, revealing that hope was positively associated with
wellbeing and that the relationship between hope and wellbeing
was itself moderated by religious coping. When hope was low, the
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researchers found, wellbeing trended higher when positive religious
coping was high and negative religious coping was low (8). This
study highlights the importance of considering the role of religious
leaders and their support in addressing the psychospiritual impacts
of the pandemic, particularly in communities where religion plays a
significant role in people’s lives, as other studies have concluded. In
the United States, Weinberger-Litman’s (9) study examined anxiety
and distress among members of the first community in the USA to
be quarantined due to the COVID-19 pandemic, a community of
Orthodox Jews (9). The study found that community organizations
were trusted more than any other source of COVID-19-related
information and played a vital role in promoting the wellbeing
of their constituents by organizing support mechanisms such as
the provision of tangible needs, social support, virtual religious
services, and dissemination of virus-related health information.
In their conclusions, these studies supported the findings of the
mentioned prior ones (8, 9).

Similar studies conducted in Portugal, Bosnia and Herzegovina,
and New Zealand have explored the roles of spiritual-religious
coping, religious freedom restrictions, and worship adaptations
during the COVID-19 pandemic (10-12). Prazeres et al. (11)
examined the impact of spiritual-religious coping on fear and
anxiety related to COVID-19 in Portugal’s healthcare workers,
finding that religiosity was not a significant factor in reducing
coronavirus-related anxiety, and that higher levels of hope and
optimism along the spirituality scale were associated with less
anxiety (11). Begovi¢ (10) found that religious communities in
Bosnia and Herzegovina displayed varying responses to pandemic
restrictions on religious freedom imposed by state regulations
(10). Here, some communities willingly agreed to the restrictions
placed on their religious guidelines and practices, while others
struggled to agree. Despite their differences, the researcher found,
all communities were able to find support in their religious laws and
theological views, which emphasized the value of human life and
the importance of caring for their community’s wellbeing (10). In
New Zealand, Oxholm (12) reported that the COVID-19 pandemic
caused religious communities to review their worship practices
and prioritize community welfare and pastoral care for the elderly
and vulnerable (12). To that end, congregations shifted to virtual
worship. In this case, the challenges of mitigating transmission risk,
social distancing, and providing welfare overlapped (12).

COVID-19 indeed caused significant global upheaval, leading
to quarantines and a rising death toll. With healthcare professionals
plying science to control the virus, religious organizations
and psychospiritual groups provided solace while, with a few
exceptions, also contributing to the recommended protective
measures, such as social distancing and the cancellation or
conversion of large gatherings in some faiths (13). The exceptions
included the Islamic State, which regarded the pandemic as divine
retribution; and Feng shui practitioners, who attributed it to an
imbalance of elements in the Year of the Rat (14). It remains notable
that major religious gatherings were identified as significant clusters
of viral spread in Singapore, Malaysia, and South Korea (14).

For complying religious groups, the pandemic prompted
a transition from in-person religious communities to virtual
congregations, challenging conventional notions of belonging and
participation (15), This transformation required embracing digital
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platforms for live-streaming of services, Zoom baptisms, and
Skype confessions, etc. (15, 16) while less-compliant religious
groups resisted change. Additionally, religious leaders here offered
explanations and comfort to their congregations during uncertain
times, highlighting the resurgence of religion and spirituality in the
face of a global crisis (14).

A survey study by Seryczynska et al. (17) explored the role of
religious capital in coping during the COVID-19 pandemic in four
European countries: Spain, Italy, Poland, and Finland. Their results
revealed that religious capital indeed can impact individuals’ coping
strategies, but its dynamics, the ways it does so, are complex (17).
This survey’s results provide a better understanding of the role of
religious capital in helping people cope with harsh circumstances.

While the scientific community has largely come together
in controlling the spread of the coronavirus, primarily through
advising mask wearing, social distancing, and developing vaccines,
its pandemic-curtailing efforts have been hampered by various
factors, oftentimes religious gatherings. Such gatherings provide an
essential role in society, but governments, the scientific community,
and healthcare entities worldwide have experienced pushback
from certain religious entities regarding their advised pandemic-
response measures.

The present paper reviews the impact of the COVID-19
pandemic on lives around the world, including the responses by
the respective public health authorities, the associated factors that
dictated the outcome of those responses, and the implications
of the intertwined nature of religion, public-health policy, and
social responsibility. The researchers subsequently investigate two
main intersections where religion met public health during the
COVID-19 pandemic: first, the connections between religious
practices, beliefs, and the spread of the virus, including both
the positive and negative consequences of religious activities; and
second, the role of religious leaders and faith communities in
coping with and mitigating the impact of COVID-19. In doing
so, we hope to offer a unique multidisciplinary perspective on
the complex interplay between religious practices and public-
health outcomes, emphasizing the importance of taking a balanced,
holistic approach to mitigating—or preventing—public health
crises. By synthesizing this intersectional areas existing research,
we can not only contribute to the related literature by providing
a better understanding of the intersection of religion and public
health crises, but also identify any potential gaps warranting
future research.

2. Method

We conducted a structured and systematic literature search on
PubMed and Google Scholar using keywords such as “religion,”
“COVID-19,” “pandemic,” “coronavirus,” and “spirituality” to study
the intersection of religion and the COVID-19 pandemic. Our
search was conducted from January 2020 to March 2023. We
included peer-reviewed articles, published in English language,
primarily observational studies, cross-sectional studies, surveys,
and systematic reviews. We excluded case reports, case series, non-
English papers, papers not directly related to the topic, papers
with data that was difficult to extract, and unpublished papers.
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FIGURE 1
Search strategy.

The articles must focus on one or both of the following aims:
investigating connections between religious practices, beliefs, and
the spread of the COVID-19 virus, including both the positive
and negative consequences of religious activities; and exploring the
role of religious leaders and faith communities in coping with and
mitigating the impact of the COVID-19 pandemic.

Initially, we identified 2,256 papers through our search strategy,
which we then narrowed down to 876 by removing duplicates.
After screening the titles of these papers, we included 327 citations
for abstract screening. During abstract screening, we excluded
549 citations based on our inclusion criteria, which focused
on studies that provided insights into the role of religion and
religious activities in the context of the COVID-19 pandemic. The
remaining 122 papers were reviewed for eligibility by SA and LJ,
and any disagreements were mediated by a third reviewer (SA).
Additionally, we employed a snowballing technique whereby we
identified and selected review articles on our topic of interest
(1, 13, 18-20), and then used their reference lists to further identify
relevant studies. This approach helped us to expand our search
results and ensure that we did not miss any important studies that
were relevant to our topic. We have included a study selection
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flow diagram (Figure 1) to illustrate the process of identifying,
screening, and selecting articles for our review. This diagram
provides a transparent representation of our literature search and
selection process.

3. Results

3.1. Description of studies included

32 full-text articles were identified that met our inclusion
criteria for this literature review. We categorized these articles into
two tables based on their focus: Table 1, which captures studies
investigating the relationship between religious practices, beliefs,
and the spread of COVID-19, and Table 2, which explores the
role of religious leaders and faith communities in coping with
and mitigating the impact of the pandemic. We acknowledge that
the studies included in our review come from various research
designs, and our aim was to provide a comprehensive overview of
the existing literature on the topic rather than a strict synthesis of
the findings.
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TABLE 1 Studies focusing on the role of religious practices and beliefs in the spread of COVID-19.

Study Author(s)/Source Religion Year  Objectives, observations, study highlights, and key findings

1. Quadri and Padala (21) Hinduism 2021

The study focuses on individuals practicing Hinduism and their deeply rooted historical
traditions, including pilgrimages and religious gatherings.

Study’s focus is on the significance of Kumbh Mela, a Hindu religious festival that takes place
in India, and it’s religio-socio-cultural aspects in the context of COVID-19 and it’s impact.
The study outlines the various ceremonies performed by the devotees during the Kumbh Mela,
and the potential of these ceremonies to contribute to the COVID-19 outbreak in India.
Authors proposed several strategic interventions that can be followed by religious leaders,
government officials, elected leaders and to avert the Kumbh Mela from contributing to a public
health emergency. these steps include -

o Restricting the number of participants and preventing the sick and the vulnerable elderly
from participating.

Registering participants and using technology (Drones, GPS tracking etc.) to monitor and
trace devotees.

Spreading information about COVID-19 by working together with religious leaders to
promote COVID-19 guidelines (mask wearing, hand sanitization, etc.).

Providing alternative pilgrimage sites.

Develop a comprehensive response strategy.

Improving healthcare infrastructure and expanding quarantine facilities.

o]

o

o

o

o

2. Quadri (22) Islam, 2020 The study examines the implications of religious gatherings during the pandemic.
Christianity, Authors present various examples from different religions and countries, illustrating how
Judaism, religious congregations contributed to the spread of COVID-19 and how suspending these
Sikhism, gatherings led to a slower spread of the virus.

Hinduism The study highlights how countries that suspended religious gatherings early had lower
incidences of COVID-19 infections.

The study highlights the importance of collaboration between clergy and government in
suspending religious gatherings and creating contingency plans for infectious epidemics.

3. Al-Rousan and Al-Najjar Islam (Shi’ite 2020 The study examines various Islamic sects, focusing on their traditional pilgrimages and
(23) sect) and religious gatherings during the COVID-19 pandemic.

Judaism Authors utilized hierarchical clustering principles to trace COVID-19 infections in the Middle
East and link the spread of COVID-19 to human mobility for religious reasons (visiting holy
places, pilgrimage etc.).

Key findings: Jewish pilgrims may have spread COVID-19 to Israel via religious rituals as well.
Human mobility, tourism, and visiting religious sites are the main causes of COVID-19 spread
in various countries.

The study identified human mobility, tourism, and visiting religious sites are the main causes
of COVID-19 spread in various countries.

Authors presented some solutions such as the closure of borders between Gulf countries,
Lebanon, and Iran to prevent further human mobility and exposure to people who traveled to
Gulf countries.

4. Kim et al. (24) Shincheonji 2020 Authors utilized data provided from Koreas Center for Disease Control and Prevention,
Church of Jesus Department of Public health and news reports to establish time delay from illness onset to
COVID-19 confirmation in COVID-19 cases linked to the Shincheonyji religious group.

This paper discusses the beliefs and religious practices of the Shincheonji religious group, and
how they conflict with COVID-19 guidelines.

The study highlights how Shincheonji religious group’s practices contributed to many of their
members being infected with COVID-19.

The study discusses the legal steps enacted by the Korean Government to tackle this challenge.

5. Linke and Jankowski Multiple 2022
(25)

The study analyzes data from 47 countries in World Values Survey Wave 7.

The study aims to examine the relationship between the COVID-19 pandemic situation in the
country and internal/external indices of religiosity and religious fundamentalism.

Results show that countries with more residents attending religious services had more COVID-
19 cases and more deaths.

Authors noted an observation that fewer COVID-19 tests were conducted in countries with
higher percentages of the population declaring belief in God and trust in religion over science.

6. Taragin-Zeller et al. (26) Judaism (Haredi 2020 The study focuses on COVID-19 related decision-making by the Ultra-Orthodox (Haredi) Jews
Judaism) in Israel.

Authors found that Haredi men and women made COVID-19-related decisions based on
religious and medicine-related rationalizations.

The study highlights the need to develop better science communication models and creative
strategies to tailor their message to minorities.

(Continued)
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TABLE 1 (Continued)

Author(s)/Source  Religion Objectives, observations, study highlights, and

7. Hill et al. (27) Christianity 2020

Authors investigated how religiosity affects social isolation and adherence with stay-at-home
guidelines by evaluating the average distance traveled per day using location of people
compiled by using mobile phone, Wi-Fi, and GPS data.

Key findings: People in states with higher religiosity traveled longer distances and thus had
higher average mobility scores in the period Feb 24 to March 2

The study found that in highly religious states, stay-at-home directives have a lesser impact on
people’s mobility.

Reductions in travel during the pandemic were smaller in more religious states.

Religious states were more resistant to stay-at-home orders.

The findings emphasize that non-compliance with COVID-19 restrictions in religious
communities increases the risk of contracting and spreading the disease over larger distances.

8. Boguszewski et al. (28) Christianity 2020 Authors utilized a structured questionnaire to explore how COVID-19 affected religiosity in
Poland.

Results shows that 21.3% reported devoting more time to prayer than before COVID-19-
related restrictions were enacted.

Key findings: People who were religiously involved prior to the pandemic also reported an
increase in religious activity and reported increased satisfaction with their lives.

People who reported themselves as minimally involved in religious activities experienced more
anxiety about losing their job.

There was a positive correlation between increased religiosity and misconceptions about the
coronavirus.

Individuals with higher religious activity showed less compliance with government restrictions,
had more COVID-19 misconceptions, relied on informal information sources, and expressed
more conspiracy theories, despite wearing masks.

One unique observation was made in this study, that people who pray more may be less
fearful of the epidemic than others.

9. Levin J and Bradshaw Christianity 2022
(29)

Data from the 2021 Gallup Values and Beliefs of the American Public Survey was used.

Key findings: The study reported that skepticism and vaccine hesitancy were strongly
associated with one’s political preference and conservative religious beliefs.

Other findings were having a loved one suffer from COVID-19 did not significantly change the
respondents’ beliefs.

The researchers pointed out the potential impact of these findings on vaccine acceptance and
public health efforts.

10. Perry et al. (30) Christianity 2020

The research delves into the concept of Christian nationalism as a separate entity from religion,
with the authors proposing a hypothesis and analyzing data from three waves of the Public and
Discourse Ethics Survey.

Key findings: The study reported that Christian Nationalism is positively linked to more
frequent incautious behavior regarding COVID-19 and negatively associated with taking
necessary precautions.

Religious commitment was the leading factor that could predict if a person will avoid taking
precautionary measures in order to prevent COVID-19 spread.

Religious commitment promotes prosocial values and behaviors once Christian nationalism is
factored out.

11. Perry etal. (31) Christianity 2021

Authors analyzed date from the Public and Discourse Ethics Survey to explore the relationship
between xenophobic and racist perspectives on COVID-19 and White nationalism.

Key findings: An association between the aforementioned perspectives and White nationalism
was found to persist even after accounting for various sociodemographic, religious, and
political factors.

Christian nationalism was found to be a strong predictor of White Americans holding racist
views compared to other races.

More than 55% of the white sample tested above the mean on the white nationalism scale,
indicating that this is not a fringe movement.

12. Leeetal. (1) Islam, Judaism, 2022 Review of 58 articles examining the role of religious communities in COVID-19 spread.
Christianity Key findings: Religious gatherings and practices played a key role in COVID-19 spread in the
(Catholicism, initial days of the pandemic.

Shincheonji Vaccine refusal observed due to religious reasons.

Church of Jesus, Religious institutions collaborated with government authorities to spread scientific knowledge
etc.) about COVID-19 and helped to address vaccine hesitancy.

Dual role of religion: both accelerating and mitigating the spread of COVID-19.

(Continued)
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TABLE 1 (Continued)

Study Author(s)/Source

Religion Objectives, observations, study highlights, and key findings

13. Widiyanto et al. (3) Islam 2020 e The study explores challenges of handling COVID-19 in Indonesia. The challenges include
misinformation propagated by social media.

Observations include conservatives embracing COVID-19 conspiracy theories and religious
conservatism leading to rejection of government guidelines.

Author recommends cultivating a “new spirituality” that aligns with science and knowledge to
combat the pandemic.

Authors proposes developing a “Muslim Knowledge Culture” to promote adherence to public

health guidelines and overcome misinformation.

14. Lorea (14) Christianity, 2020
Hinduism,

Islam, Judaism

The study examines how religious leaders had diverse responses to COVID-19 pandemic as
they tried to make sense of the COVID-19 pandemic using religious knowledge.

In the article, the author explores how some religions have adapted to using digital devices to
organize ceremonies and rituals, while others have resisted this change.

Key findings: Some communities modified their rituals to comply with COVID-19 guidelines
(e.g., using disposable q tips for holy water, sharing prasad on platter), others refused to change
their ways (insisting to kiss the Torah, touching Pir’s shrine, drinking from shared spoon etc.)
Some religious leaders promoted religion-based explanations of COVID-19 (accumulation of
negative karma) and even predict that pandemic will subside by a certain day.

The study emphasizes the influence of religious leaders in interpreting and rationalizing
religious beliefs, while underscoring the resurgence of religion and spirituality for comfort
and predictions, urging social scientists to address these shifts.

15. Pirutinsky et al. (32) Judaism 2020 The study focused on the American Orthodox Jewish community in the states of New York
and New Jersey.

Key findings: High levels of religiosity increased the risk of direct exposure to COVID-19.
Highly religious participants felt low levels of distress caused by the COVID-19 pandemic.
Highly religious participants showed high levels of compliance with government restrictions.
Increased trust in God and intrinsic religiosity were observed as forms of positive religious
coping.

Utilizing positive religious coping led to better mental health.

Studies showed that effective communication

4. Narrative synthesis

communities.

and collaboration with public-health authorities or local

4.1. The relationship between religious

governments remained vital in promoting adherence to

practices, beliefs, and the spread of
COVID-19

The role of religious gatherings, ceremonies, and practices
in contributing to the spread of COVID-19 has been noted
in published literature. Researchers reported that these types of
events played a significant role particularly in the pandemic’s early
days (1, 22-24). Though a strong correlation existed between
religious activities and viral spread, it is worth noting that the
study by Lee et al. (1) emphasized that religious activity could
both accelerate and mitigate COVID-19. This illustrates religion’s
dual potential effects on public health crises. The relationship
between religiosity that adhered with guidelines recommended or
mandated by various government remains unclear. Some studies
have found people in more religious areas or with higher levels
of religiosity were less likely to comply with social distancing
and stay-at-home orders (27, 32). Other studies have found
some correlation between increased religiosity and misconceptions
about the virus, as well as resistance to government mandated
restrictions (28).

Regarding vaccination acceptance, religious beliefs had
association with vaccine hesitancy, particularly when conservative
religious beliefs linked with skepticism toward vaccines and overall
public-health initiatives (1, 29).

The pandemic saw various religious leaders from various
countries facing unique their

challenges in caring for
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guidelines and dismantling misinformation (3, 26, 43). The
pandemic has also caused changes in religious practices.
While some individuals have turned to religion for comfort
and support during these uncertain times, others have
experienced a crisis of faith or questioned their beliefs
(14, 28).

Given the mixed findings on the relationship between
religiosity and compliance with COVID-19 guidelines, it is

important for researchers to continue examining it.

4.2. The role of religious leaders and faith
communities in coping with and mitigating
the impact of COVID-19

The published literature shows the impact of the pandemic
on various religious communities and the challenges they faced,
whether financial, childcare disruption, fear of infection, or loss of
fellowship (5, 41).

Several studies revealed the importance of religious leaders
and communities adapting to COVID-19 measures to maintain
a sense of belonging and foster emotional resilience among
their congregations (33, 35, 37). Some studies highlight how
religious communities adjusted their traditional religious ritual and
practices, ultimately complying with social distancing guidelines
and safety measures to prevent viral spread (6, 12, 36).
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TABLE 2 Exploring the role of religious leaders and faith communities in coping with and mitigating the impact of COVID-19.

Author(s)/ Religion Year  Objectives, observations, study highlights, and key findings

Source

L. Frei-Landau Judaism 2020 e Commentary discussing innovative adaptations to traditional rituals by Israeli Jewish community for
(33) social distancing compliance.
o The adaptations were made in order to prevent the spread of COVID-19.
o The study suggests that these alternative mechanisms may help maintain a sense of belonging and foster
emotional resilience.
2. Impouma Unknown 2021 e The study is a retrospective observational cross-sectional analysis that examines whether COVID-19

etal. (34) preparedness and response strategies were influenced by experience gained during previous Ebola virus
disease (EVD) outbreaks.

Primary focus on countries including Guinea, Liberia, and Sierra Leone.

Authors found that the rapid implementation of readiness and response measures (within weeks in
COVID-19 pandemic) could be attributed in part to the experience gained from the EVD outbreak of
2014-2016.

Response measures included suspensions of flights and schools, restrictions on internal movement and
mass gatherings, mask wearing and mandatory testing.

The high Case Fatality Rate (CFR), low number of tests per 10,000 population and delays in reporting
and confirming cases indicated that the healthcare system was still underfunded and fragile.

3. Williams et al. Buddhism, 2020
(35) Judaism, Islam,
Hinduism,

Qualitative analysis based on interview transcripts with clergy in Colorado and North Carolina.

The interviews were conducted from October 2018 to September 2019.

Authors used a grounded theory approach to identify themes in the transcripts.

Christianity Key findings: Authors found that most clergy members held positive views on vaccines.

(Catholicism, The clergy were open to the idea of vaccine advocacy and desired help from experts to address vaccines
Protestant, and in local settings.

Unity sect)

4. Orlandi, Febo Multiple 2022
etal. (36)

The study was conducted in 22 European countries.

The study identified an overall negative and significant association between country-level religiosity and
vaccination rates.

Key findings: In countries where Roman Catholics are the majority religious group, the association was
reversed.

Roman Catholics displayed a positive association, likely due to the vocal acceptance of vaccines by

the Pope.

5. Yezli and Islam 2021 Authors explored the importance of the cessation of Umrah in February 2020 by the Kingdom of Saudi
Khan (37) Arabia (KSA).

The study highlights the importance of temporarily closing places of worship and suspending religious
gatherings to stop the spread of COVID-19.

Authors examined the role of religious leaders and institutions in promoting compliance with public
health measures to prevent the spread of COVID-19.

The study emphasizes the need for religious leaders and institutions to work collaboratively with public
health officials to address the COVID-19 pandemic.

6. Yezli and Islam 2020
Khan (38)

Authors explored the challenges faced by the Kingdom of Saudi Arabia (KSA) administration.

Key findings: The KSA administration enacted strict COVID-19 social distancing guidelines despite
political, economic, social, and religious challenges.

Authors examined the challenges and complexities of implementing such measures in a religiously
conservative society.

The study highlights the importance of taking bold steps to halt the spread of COVID-19 in the future.

7. Gautret and Islam 2020 The letter to the editor compares the 2020 Olympics and Hajj Pilgrimage.

Al-Tawfiq Authors discuss whether these events should be suspended. Authors use multiple reasons to support their
(39) argument.

The suspension of Umrah is highlighted as a positive step in controlling the spread of COVID-19.

8. Waitzberg Judaism, Islam 2020
etal. (40)

Authors explored steps taken by the Government of Israel in tackling COVID-19.

Israel’s government tailored COVID-19 protocol for religious minorities, such as Ultra-Orthodox Jews
(12% of population).

Key findings: The Ultra-Orthodox Jews had lower access to healthcare due to several barriers and did not
utilize regular media or methods of communication. They also live in tight knit communities that follow
instructions of their own leaders.

The government-built trust among Orthodox Jewish leadership, recruited aid and charity networks, and
communicated the importance of restriction measures.

Despite communications, Ultra-Orthodox schools and synagogues stayed open 1-2 weeks after
government mandated shutdowns. Once the leaders communicated the instructions to the community,
the community complied quickly.

As the Pandemic worsened, Army was called in to help establish quarantine, help provide food and
resources to people and these strict conditions were continued in the Passover holiday.

Authors concluded that managing COVID-19 spread in less accessible groups requires stricter social
distancing and cooperation with religious leaders; similar steps should be taken for Arab minorities
facing language barriers, poverty, and upcoming Ramadan holiday.

(Continued)
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Author(s)/ Religion Objectives, observations, study highlights, and key findings
Source
9. Thompkins Christianity 2020 e Authors documented responses to 15-min videos produced as part of Project Trust (PT).
etal. (41) e The videos included pastors, public health officials, and mental health providers discussing their
individual COVID-19 experiences.

o Identified four core themes for addressing the needs of at-risk African Americans during the pandemic:
ritual disruption, guideline adherence, trauma, and culture and trust.

e Themes represented challenges faced by African American churches.

e Discussed four action avenues for addressing these challenges and moving forward.

10. Galang (42) Christianity, 2021 o The correspondence was written in response to A letter by Corpuz GC (2021)(40).
Hinduism e Author discussed the moral obligation of religious leaders.

o Religious leaders have a responsibility to accept the findings of science.

o Religious leaders should not disseminate COVID vaccine-related misinformation to their followers.

e Dissemination of misinformation undermined people’s faith in science and the vaccine.

11. Osei-Tutu Christianity 2021 e Authors interviewed 15 religious leaders from Ghana following a ban on religious gatherings enacted by
etal. (5) the government.

e Key findings: The leaders identified several impacts on their congregants, including financial challenges,
disruption to childcare/training, fear of infection, decline in spiritual life, and loss of fellowship and
community.

o The leaders approached the challenges using several methods, including instilling hope, and sustaining
faith, sermons on repentance, and implementing hygiene protocols and COVID-19-related
stigma sensitization.

12. Sulkowski Christianity 2020 e Authors conducted in-depth interviews with 12 priests and pastors of churches in Poland that were
etal. (6) conducted from the day the Government announced the COVID-19 epidemic in Poland.

o Key findings: Many were ready to modify their worship practice, while others suspended or reduced them
depending on ecclesiology. Some even asked for more drastic measures.

o Some churches still considered the possibility of maintaining services while following precautions, others
were more decisive in suspending them.

e The clergy were not willing to change worship itself (like stopping communion distribution) but were
open to modifying it by giving communion wafer in hand instead of mouth and pouring wine in
individual goblets.

e Some clergy saw the COVID-19 pandemic because of sin/human degradation, they all called for helping
the fellow human, the vulnerable elderly and healthcare workers.

e Many clergy utilized the internet to share religious information, sermons, and meditations. While some
used the state media, others had their own websites and some utilized Facebook and YouTube. Some did
not use social media.

e The Churches cooperated to hold joint services and invited professionals to disburse information on the
COID-19 pandemic.

e Some clergy endorsed the state’s decisions while others saw themselves as a regular person following the
law for their community.

13. Weinberger- Judaism 2020 e Online questionnaire-based study conducted in March 2020 among Modern Orthodox Jewish
Litman et al. (Modern community in NY and CT, the first quarantined religious community in these states.
9) Orthodox e Key findings: Significantly high level of religious commitment observed (56.8% reporting religion as “very
Jewish) important” and 25.7% as “center of my world”). Religious community leaders organized various types of
support for members as follows:

o Tangible supports food delivery.

e Social support like calling the elderly to check up on them.

o Information support about the quarantine

e Religious support via online religious meetings and rituals

14. Begovi¢ (10) Christianity 2020 e Examined COVID-19 restrictions on religious activity in Bosnia and Herzegovina, with varied responses
(Orthodox and from religious communities: The responses of the religious community were as follows:
Catholic), e Key findings: The Islamic community utilized their central leadership to communicate to their members
Judaism, and to strictly follow state guidelines and adapted its religious activity to COVID-19 restrictions.
Islam e Religious rituals like Friday prayer and Ramadan were conducted with close adherence to COVID-19
restrictions.

e The Catholic Church exhibited a decentralized response, allowing dioceses to interpret guidelines
individually, resulting in varied compliance among leaders — some followed guidelines and granted
forgiveness for non-attendance at masses, while others publicly opposed restrictions and demanded
in-person attendance.

e The Orthodox church showed less determination in limiting church activity and following guidelines,
some dioceses agreed to stick to state regulations while other chose to ignore them, some blamed the
people for attending religious ceremonies in violation of state restrictions.

e The Jewish Community suspended religious gatherings, and a network of volunteers was created to help
the elderly with food and medicine.

o Authors concluded that while all religions could justify restrictions through religious law and theology,
some struggled to reconcile state regulations with religious autonomy.
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Author(s)/ Religion

Objectives, observations, study highlights, and key findings
Source

15. Oxholm et al. Christianity, 2020
(12) Buddhism

e Authors conducted interviews and analyzed Facebook and online news media, examining the response
of religious leaders to COVID-19 restrictions both before and after level 4 lockdown.

Key findings: Many leaders endorsed internet resources to virtually conduct religious worship.

Some communities made this transition seamlessly, but others found certain aspects like shared
communion difficult.

Many leaders recognized that religious practices increased the risk of COVID-19 transmission, leading
to event cancellations, but individual concerns persisted, such as a shared communion cup causing a
transmission, skepticism about the threat, and lockdown violations by door-to-door proselytizing.
Religious community-run food banks also adapted their practices to comply with COVID-19 guidelines.
The study concluded that since the event of communion cup sharing, religious communities took steps
to address COVID-19 transmission in agreement with the state response to prioritize the welfare of
their communities.

16. Ting et al. (7) Christianity, 2021
Islam,
Hinduism and

Buddhism

Authors conducted a 10-15min long online survey using a mixed method research design with cross
sectional data as part of a larger national project. Qualitative analysis revealed Religion as a double-edged
sword with the following findings.

Key findings: Higher levels of religiosity (both internal and external) led to lower level of stress during the
lockdown. While internal religiosity led to decreased stress from the loss of control, external religiosity
may lead to increased stress of being infected, likely during religious gatherings.

Lockdown and Governmental policies affected the religions differently, with Muslim groups reporting
the highest confidence as the COVID-19 information was printed in Malay while Buddhism groups were
affected the most due to lockdowns.

Authors offered recommendations: Religious communities can be encouraged to participate in
prevention of COVID-19 pandemic. Religious leaders should be engaged in planning such programs.

17. Counted et al. n/a 2020

A study on Colombians and South Africans during homebound restrictions due to COVID-19 revealed
(8) that positive religious coping was associated with higher levels of wellbeing in both populations.
Authors reported as association between trait hope and wellbeing was moderated by positive religious
coping among Colombians and negative religious coping among South Africans.

Other studies revealed the importance of collaboration between
religious leaders, institutions, and public health officials in
addressing the pandemic (37, 42). Still others revealed the
important role religious leaders and institutions have played in
upholding compliance with public-health measures and providing
various support services (9, 10). Overall, most published studies
underscore the need for religious leaders to accept scientific
findings and resist disseminating COVID-19 and vaccine-related
misinformation (42).

5. Discussion

The evaluated studies highlight the complex relationship
between religion, religiosity, and the COVID-19 pandemic.
Religious gatherings and activities played significant roles in the
spread of COVID-19 across the world, as evidenced by the reviewed
published studies (1, 3, 22-25, 27, 29-32). The literature shows the
role of religious activity in amplifying the spread of COVID-19,
through non-wearing of masks, non-adherence to social distancing,
and at times through the promotion of misinformation. While
some studies have suggested religion as a risk factor for contracting
COVID-19; other studies identify religion as a positive source of
coping and resilience (1, 26, 32).

The ravages of the COVID-19 pandemic led to existential crises
in many, with some religious believers finding meaning by leaning
into apocalyptic narratives, which some of the secular also did (20).
Viewing the pandemic as an act of a superior being, certain religious
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leaders and organizations refused to change their group rituals
and ceremonies. Several pastors expressed the belief that only God
would decide when someone died and not the government, and
thus refused to stop holding packed church services (44). Such
religious defiance and harmful-belief promotion ultimately led to
a rejection of government recommended or mandated COVID-19
guidelines, increasing the viruss transmission among the masses
(1, 3,27, 28).

In certain instances, both governments and religious leaders
have been criticized for their handling of the pandemic. For
example, during the second wave of COVID-19 infections in
April 2021 in India, the decision to continue with the annual
Kumbh Mela, a pilgrimage that attracts over nine million people,
was deemed irresponsible by some public health experts. Despite
concerns raised regarding the potential spread of the virus,
minimal precautions were taken, and pandemic guidelines were
not strictly enforced. These included a lack of social distancing and
wearing masks. Such actions have been viewed by some as further
contributing to the crisis (21). This led to what some have called as
a “massive superspreader event” (45). Unfortunately, no quarantine
was enforced nor was contact tracing imposed on the returning
pilgrims. This incident highlights how faith and distrust of science
can lead to crisis (46). In the Middle East, similar incidents were
reported, with increased spread associated in “Qom with Jewish
and Shi’ite communities” with religious practices and travel to holy
places of their respective countries (23).

In West Africa, the COVID-19 crisis was simply seen by the
population as an extension of the Ebola crisis (34). What the
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Ebola crisis taught may have helped in managing the COVID-19
response, but persisting apocalyptic narratives here also played
a role in viral spread (34). When COVID-19 reached Tanzania,
that country’s president stated that only faith in God and quack
treatments like steam inhalation would defend them from COVID-
19. He refused to enforce a lock down, and instead rubbished test
kits, vaccines, and masking (47).

The pandemic placed many religious and psychospiritual
communities in difficult positions, forcing them to make a difficult
choice over whether to follow health regulations substantially,
partly and not at all, and to keep pursuing their cultural norms,
regarding funerals and other sanctified gatherings. In Brooklyn,
New YorK’s Hasidic Jewish community, doctors estimated that
hundreds of Orthodox Jews died due to participating in super-
spreading events such as funerals (48). Funeral restrictions also
impacted other religions. Hindus, for example, who commonly
cremate the bodies of loved ones in holy sites such as Varanasi,
India, have had their travel restricted due to the pandemic.
Culturally, these restrictions disrupted an important ritual, one that
draws large families together in the throes of cathartic mourning
(48). Here, tightly wrapping the bodies of victims of COVID-19 did
prevent transmission, but also prevented the victim’s families from
saying their last goodbyes according to their religious beliefs (48).

Islamic cultures also experienced COVID-19 limitations to
their tradition of burying their dead in a timely manner. In Iraq,
burials were delayed for days, causing distress among the deceased’s
loved ones for their inability to provide a traditional funeral (48).
The large number of coronavirus deaths also impeded funeral
practices, since family members who were recently running from
pillar to post to obtain scarce oxygen and a hospital bed, now had to
struggle to secure burial plots or space in a funeral home to perform
the final rites (49).

Some religious leaders, however, found creative solutions. For
example, in the Jewish community, Rabbi Avraham Berkowitz
decided to attend a family funeral (and set an example, perhaps)
safely distanced in his car (50). Some priests started giving blessings
from the hallway or over the telephone, while some funeral homes
started drive-in funerals, with others reviving old traditions of
bowing to a hearse when it passed by their home. Shivas were
organized via video conference by the Jewish community, while
Han Chinese live-streamed their tomb-sweeping ceremonies rather
than visiting the tomb of their loved ones in person (51). A mixed
method review by Burrell et al. (52) revealed that restrictions
on funeral practices did not necessarily entail poor outcomes or
experiences for the bereaved. Rather, they seemed to add meaning
to the occasion and strengthened the connections mourners felt, as
they played a much more critical role (52).

Despite these challenges, religious leaders have recognized
their unique role in promoting healthy practices, communicating
scientific information to their communities, and helping dispel
myths and inaccuracies that contributed to the spread of COVID-
19. Religious communities have had to encourage people to take
precautions, accept vaccinations, adapt, and find innovative ways
to continue their practices while minimizing the risk of infection
(33, 35, 36, 39-42, 53).

Religion’s skepticism over the COVID-19 vaccine coupled with
the new technologies being used to practice religion gradually
seemed to fade. More in-depth studies found the association
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between resistance and negative attitude toward vaccination most
pronounced in religiously conservative communities (29, 35, 54).

Despite the myriad challenges, several examples appear where
religious and community leaders issued guidance based on
scientific recommendations and thus adapted their practices in
response to the pandemic, changing the implications of these
adaptations for public health outcomes. For example: The Catholic
Church’s Pope Francis loudly and globally professed support for
the vaccine (42, 53). While countries with Roman Catholics as the
majority religious group displayed a positive association between
religiosity and vaccine rates (36). In some regions, religious leaders
postponed religious events or utilized alternative modalities to
maintain traditions and rituals in a COVID-friendly manner.
In Saudi Arabia, the Muslim pilgrimage to the holy sites in
the Kingdom were restricted, and a new e-Visa program was
devised to ban inbound travel of persons from coronavirus-affected
countries (37, 38, 55). In similar fashion, Jewish religious leaders
adapted their manner of religious prayer by praying through a
“balcony” minyan while conducting online havrutas using video
conferencing, and virtually broadcasting Passover ceremonies (33).
Programs such as Project Trust have helped religious leaders
promote health in ways sensitive to their cultures and provided
accurate information about public and mental health during the
COVID-19 pandemic (41).

The complex relationship between religiosity, cultural
values, and public-health decisions has spurred healthcare
professionals and other stakeholders, including religious leadership
and policymakers, to examine these factors and formulate
effective strategies while promoting cooperation among religious
communities to ensure adoption of proper procedures or at least
the necessary Standard Operating Procedures (SOPs) to mitigate
viral spread (36).

Certainly, religious leaders bear significant influence on the
perceptions and behaviors of their followers and congregations,
as evidenced by higher country-level religiosity leading to lower
vaccination rates. In contrast, Roman Catholics showed the
opposite trend, mostly due to the Pope’s open advocacy for
vaccines. This clearly shows the leveraging role religious leaders
can assume in influencing the perceptions and behaviors of their
followers in periods of public-health crisis. There is a need for
a more-comprehensive approach to science communication, one
that considers the needs and perspectives of religious communities
in the context of public-health crises (1, 26). As we continue to
navigate the challenges of COVID-19 and health crises certain to
come, what is essential is considering the role of religious practices
and beliefs in either spreading or mitigating the impact of infectious
diseases (1, 22-27, 32). Future research should more deeply explore
the religion’s potential to promote wellbeing and resilience during
public-health crises and derive the implications of this for public-
health policy and practice (8, 11, 32).

Our discussion considered religion’s positive as well as negative
impacts during the COVID-19 epidemic. Understanding the
complicated relationship between religious practice, belief, and
public health is necessary for effective policymaking. It is important
to include religious leaders and communities in encouraging
compliance to health guidelines, and further, to better understand
and promote the role of religion in maintaining wellbeing and
resilience during health crises.
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As we look ahead to the future, examining our current
public health situation raises some pertinent questions. How can
religious-based approaches help strengthen adherence to measures
such as vaccinations and mask usage? To what degree will
technology and virtual platforms impact how people practice
religion going forward — is there potential for lasting effects on
faith communities and individual believers alike? Also, it’s crucial
to consider how religion can play a role in shaping public health
policies and regulations. This might involve studying how religious
organizations and leaders contribute to creating, implementing,
and evaluating these policies, and also discovering the most
suitable methods to take religious perspectives into account when
planning public health initiatives. These are some pressing research
topics worth exploring in future to gain deeper insights into
ways that religious institutions play critical roles during this
pandemic period.

6. Conclusion

The COVID-19 pandemic has had a significant impact on
people globally for the past 3 years, with vaccine hesitancy greatly
hindering efforts to curb its effects. To combat this, collaborative
efforts among religious leaders, governments, and scientists remain
crucial to building trust and promoting vaccine uptake. It is
essential to recognize that effective communication strategies and
direct channels are necessary to reach and ease the fears of
vaccine-hesitant populations, especially within those communities
with strong or strict religious and psychospiritual beliefs. Tailored
messaging that is culturally and religiously sensitive has been
shown to be more effective in reaching these populations. Religious
leaders and institutions can play critical roles in disseminating
accurate and evidence-based vaccine information. For instance,
faith-based advocacy can help reach certain vaccine-hesitant
populations in religious communities. What is important to
acknowledge and transcend, however, are the challenges and
limitations of such efforts, for political or ideological barriers may
exist between certain religious groups and governments that could
hinder collaboration.

More generally, governments should concurrently take
proactive measures to ensure health safety, equal access to
healthcare, and non-discrimination across all communities.
Collaborative efforts among all stakeholding groups—religious,
scientific, healthcare, and governmental—are necessary to ensure
successful vaccination campaigns to curb the spread of pandemics,
COVID-19 or those of the future. To this end, it is crucial to survey
and provide specific examples of successful collaborations between
religious leaders, governments, and scientists to promote vaccine
uptake. These should include case studies and real-world examples
of faith-based advocacy efforts that have successfully reached
vaccine-hesitant populations. Only through such collaborative
efforts, can we ensure that all communities receive accurate
information and access to vaccinations.
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7. Limitations

One limitation of this review paper is that it focuses mainly on
challenges faced by religious communities during the COVID-19
pandemic without exploring other factors that may contribute to
vaccine hesitancy or resistance. This paper also focuses primarily
on examples from the Western, Arabs and African contexts, which
may limit the generalizability of the findings to other regions
or cultural contexts. Additionally, while this paper highlights the
importance of engaging religious leaders in promoting vaccination
acceptance, it does not explore potential challenges or barriers to
such engagement. Our methodology follows a systematic approach,
sharing similarities with established guidelines such as PRISMA
or Cochrane, but does not strictly adhere to these guidelines.
However, our review maintains rigor and transparency, which are
key elements of a reliable review process.
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Background: During the COVID-19 pandemic, studies report that in the first
few months of the lockdown there was a decrease in requests for mandatory
psychiatric treatment, while, in contrast, following the second wave, the number
of cases increased. This study investigates the use of compulsory psychiatric
treatments internationally in the first and subsequent phases of the pandemic.

Methods: Sixteen key people were interviewed: eight mental health care
professionals and eight scholars in Italy, Greece, China and Chile. Participants were
asked to discuss their experience of the motivations, diagnoses and management
of patients undergoing an involuntary psychiatric hospitalization.

Results: The analysis through Grounded Theory highlighted four themes: (a) the
culture of psychiatric care services, (b) the effect of the pandemic on involuntary
hospitalizations, (c) exceptional management of hospitalization, and (d) policies
and suggestions for more inclusive mental health treatments.

Conclusion: During the first wave, respondents reported a decrease in the use
of involuntary treatments, while a gradual increase was seen in the following
months. Italy extended compulsory psychiatric treatment to a group of new users,
including young people and adolescents with acute crises; in other contexts, the
main users are chronic psychiatric patients.

mental health care, involuntary admission, psychological distress, psychological
interveniton, COVID-19

1. Introduction

The COVID-19 pandemic has seriously affected the daily lives of the global population,
heavily compromising the physical and psychological well-being of the whole world and placing
a strong burden on Public Health Care (1-3). Recent psychological and psychoanalytic studies
on the emotional effects of COVID-19 (4-8) show that living with the pandemic has led to
tiredness and uncertainty, derived from not being able to count on the usual certainties based
on an order that guarantees the predictable and certain functioning of a series of organizational
and contextual components. In addition, the loss of confidence in the health system and a loss
of credibility concerning the regulations issued by the institutions has generated a serious sense
of anomie. The various pandemic waves have undoubtedly caused a pervasive feeling of anxiety
about being infected, and the drastic reduction in socialization experiences due to virus
containment measures have certainly increased the risk factors for mental distress in the general
population, as well as in people from the most fragile sections of society, such as those with
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pre-existing psychiatric diagnoses or those suffering from relational
and behavioral disorders (3, 5, 9-11).

Recent scientific papers show that psychiatric and emotional
disorders were significant risk factors during the pandemic in terms
of physical and mental health (5, 11); people suffering from psychiatric
disorders seem to be at high risk of Infection due to pre-existing
disorders, unhealthy lifestyle, cognitive deficiency or reduced level of
consciousness of the risk (5, 10, 12). Data on access to mental health
services suggest a significant increase in mental health consultations
(including telephone consultations and e-consultations) (13, 14), an
increase (15) certainly attributable to a rise in the number of cases of
acute crisis in old and new users as a consequence of the experiences
of anguish and isolation resulting from the pandemic (9, 16), and of
the weakening of community mental health care networks.

Regarding the use of mandatory psychiatric treatments during the
first year of COVID-19 pandemic, early studies (17, 18) indicate a
reduction in the number of compulsory psychiatric treatments during
the first wave of the pandemic, unlike in the second, when they
increased again. A slight decrease of treatments are not clearly
attributable to a reduction in acute crises, notwithstanding contextual
variables including a greater tolerance on the part of family members
who preferred not to report acute cases to avoid referrals to hospital
structures for fear of exposing themselves to the risk of infection from
the health care or paramedic staff, and the temporary closure of
psychiatric hospital wards in certain countries (especially in Latin
America) most affected by the pandemic, or unprepared to face it.
Data also indicate an increase in the average length of hospital stay
during the period from March to June 2020 compared to the previous
year, probably due to the difficulty in guaranteeing a “safe” return
home for the patients (17, 19) a condition that in some cases violates
the principles of brevity and transience that characterize compulsory
treatments. The studies carried out so far on the progress of
compulsory psychiatric treatments during the pandemic (17-26) have
been the first appreciable attempt by scholars and mental health
professionals to monitor and make sense of what they witnessed in
terms of the mental health of the population while the pandemic was
ongoing and gradually advancing around the world.

1.1. The current research

The aim of this study is to investigate the topic of mental health
interventions following the onset of emergency situations and acute
crises that led to hospitalizations during the COVID-19 pandemic.
The objective of this research is to collect information on the use and
trend of mandatory psychiatric treatments during the first two waves
of the COVID-29 pandemic in different areas of the world that differ
in the degree of progress of territorial psychiatric reform through (1)
the direct experiences of professionals (psychiatrists and clinical
psychologists) and (b) the studies and considerations of key eminent
local scholars in the fields of clinical psychology, psychiatry and
mental health policy.

The specify aim are: (a) to understand whether and how the
pandemic has increased the practice of involuntary treatments, and
whether the emergency produced by the spread of COVID-19, (b) to
value the capacity (in term of resource and culture of psychiatric
intervention) of the different health systems to manage and process a
user when was requested an immediate intervention, (c) explore any
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extraordinary measures put in place in psychiatric wards or hospitals
for the treatment and rehabilitation of patients subject to involuntary
treatment, and (d) to consider the ethics of mandatory psychiatric
treatments (25) during the pandemic globally.

2. Materials and methods
2.1. Participants

The participants were sixteen (n=16) key people in the field of
compulsory psychiatric hospitalizations during the pandemic.
Specifically, eight (8) university professors and eight (8) mental health
professionals were interviewed. Participants were selected from people
the researcher’s knew and through a snowball sampling strategy. The
interviewees were specifically selected from four different countries
- Italy, Greece, Chile and China (Hong Kong) - in order to gain an
understanding of their experiences regarding a global phenomenon
such as the pandemic. In Italy, (a) two psychiatrists director of a
department of mental health in the Friuli Venezia Giulia area were
interviewed, and (b) a psychiatrist-psychoanalyst director of a mental
health unit in a district of Rome, (c) a psychiatrist working in
Psychiatric Unit “SPDC” of a public Hospital in Naples and (d) a
professor of clinical psychology in Center Italy were interviewed. In
Greece, (e) one university professors of psychiatry, (f) a professor of
clinical psychology, (g) a psychiatrist from a psychiatric hospital in
Thessaloniki and (h) a psychiatrist from a psychiatric hospital in
Athens were interviewed. In Chile, (i) two university professors of
Clinical Psychology and (1) two psychiatrists from a psychiatric
hospital in Santiago de Chile were interviewed. In China, (m) three
university professors of Mental Health Policy in the district of Hong
Kong were interviewed. There were six women and ten men. The
sampling was completed when the theoretical saturation of the
categories that emerged during the interviews in relation to the
research question was reached.

2.2. Instrument for data gathering

The data was collected through an area-focused narrative
interview. The choice to gather data according to interviews allow to
capture people making sense of their social experience and of their
own role in it (27-29). In last decades several method has been
developed to realize narrative data analysis according both to bottom
up strategies (30-33) and top down strategies (34). Our approach was
informed to grounded theory (35, 36) specifically we developed an
area-focused narrative interview built in both a top-down (theoretical)
manner, starting from emerging topics in the literature, and a
bottom-up method starting from the researcher’s experience in the
field. The interview explored the following topics: (a) the functioning
and use of mandatory psychiatric treatment in their country, (b) the
use of mandatory psychiatric treatments during the pandemic,
including changes in the number of admissions and causes of mental
illness, and the management of patients and vulnerable groups, and
(c) proposals to reduce involuntary psychiatric admissions. The
questions allowed participants to express their own point of view and
the associations connected with what was requested as much as
possible. The researcher’s interventions were limited to encouraging
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the participants to continue talking in moments of silence and
embarrassment. In Chile and Greece, the interviews took place in
pairs (a psychiatrist together with a university teacher) to deal with
linguistic and cultural mediation problems. The interviews were
carried out in English and Italian.

2.3. Procedures

The interviews were carried out between July and August 2021;
the participants were contacted by email and telephone, and
appointments were made in locations that were convenient for them.
The interview that took place in Rome was carried out in-person at
one of the workplaces of the interviewees. The other interviews were
conducted online. The average duration of the interviews was
approximately 90 min. The interviews were conducted by an expert
interviewer with previous experience in the field of qualitative
research. After establishing contact with the participants, the
researcher obtained informed consent from them after explaining the
objective of the research, how the data would be shared, and how
anonymity would be ensured. The entire procedure was approved by
the university ethics committee.

2.4. Data analysis

The collected interviews were transcribed verbatim, and
subsequently analysed using the Grounded Theory Method (37, 38)
with the help of Atlas.ti software (39) for the analysis of textual data.
The analysis process took place in three phases through bottom-up
interpretative models in the direction of an ever-greater abstraction
(40). The analysis was conducted by a researcher with direct
experience and training in the area of qualitative research in mental
health and clinical psychology. The data were coded and categorized
through a constant comparison of the research questions with the
gradual emergence of meanings through the data. The hypotheses
regarding the relationship between the codes, the potential categories
and any sources of bias have been included in the comments. During
the entire process of reading and searching for meaning in the data, a
reflective method and a bottom-up approach were used that directed
attention to the subjective experiences within which it is embodied,
giving meaning to the participants’ experience (40). In the first phase
(open coding), 25 codes were assigned; in the second phase (axial
coding), the number of codes was reduced (to 10 codes) through a
criterion of similarity of meaning in eleven categories. Finally, in the
third phase (selective coding) 4 categories were further grouped
through an inductive process into more abstract macro-categories of
meaning (themes).

3. Results

The results of the qualitative study are condensed into four key
themes. These are: (a) the culture of psychiatric care services, (b) the
effect of the pandemic on involuntary admissions, (c) exceptional
management of hospitalization in order to reduce the spread of infection,
and (d) policies for more inclusive mental health care. The themes are
presented and argued below. For each theme, a table with the most
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relevant sentences (quotations) extracted from the interviews with the
key characters is has been added to support the discussion and the
interpretation of results.

3.1. (a) The culture of psychiatric care
services — first theme

The first theme immediately highlights the characteristics that
distinguish the different cultural models of intervention in the
confrontation of mental illness. In recounting how the healthcare
system deals with cases of acute crisis during the pandemic, the
interviewees highlighted and highlighted the models within which
involuntary treatments are implemented and the conception of the
person affected by mental illness. Territorial reforms of national
psychiatric systems are in various stages in different countries. In Chile,
as in Greece, the reform has not been completed, there are mixed
systems, there are still asylums converted into modern psychiatric
hospitals even if they use an intervention model that is no longer purely
of the asylum type, there is still a stigma towards person who manifests
mental distress and the lack of a mental health prevention perspective.
In Greece, the number of involuntary psychiatric treatments exceeds
the number of patients treated voluntarily, and it has the highest rate of
compulsory psychiatric treatments in Western Europe (41-45). In Italy,
on the other hand, a reform of the psychiatric system, starting in the
1970s, has largely been implemented thanks to the Basaglia reform (46,
47). The situation in Hong Kong is very different from the others;
although it is now part of China, the psychiatric model used is the one
adopted in the UK There are many differences between this city and the
rest of China (see Table 1).

3.2. (b) The effect of the pandemic on
involuntary hospitalizations — second
theme

The second theme collects information about access to mandatory
psychiatric treatments in the countries under consideration. The
trends proposed here are the result of the experience of the
professionals in service during the period explored and of the
preliminary studies carried out by the scholars at the universities of
the community to which they belong.

All respondents agree that in the first phase of the pandemic, the
number of involuntary patients decreased, and then increased in the
following months globally. In countries such as Chile and Greece and
China, the people who underwent forced hospitalization were people
suffering from serious problems and chronic psychiatric disorders,
while in Italy also people suffering from depression or anxiety crises.
In all contexts analyzed, it emerges that people subjected to compulsory
psychiatric treatment were often people who lived alone and could not
count on assistance from family members, further increasing the sense
of feelings of despair and loneliness. In addition, Italian mental health
professionals also report that even young people who have had a first
acute crisis during the pandemic have resorted to compulsory
psychiatric treatment, and therefore not only chronic patients.

Another factor that the interviewees identified as having
contributed to the onset of emergency situations was the suspension
of all prevention and territorial assistance activities carried out in
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TABLE 1 First Core Category “The culture of psychiatric care services” with relative descriptive quotations from participants.

(a) The culture of
psychiatric care

services Thessaloniki, GR).

“In Thessaloniki there are 8 psychiatric units: 5 belonging to psychiatric hospitals, 3 are psychiatric units in general hospitals and 3 are in universities.

Usually, involuntary patients will end up going to psychiatric hospitals, while voluntary patients will go to clinics” (Professor of Clinical Psychology

“In Chile we have a mixed form of care, there are still 4 psychiatric hospitals and some psychiatry wards in general hospitals. In the last year, a reform is

accelerating the closure of the former asylums” (Psychiatrist, CL).

“Data show that around 73% of people evaluated in emergency clinics come voluntarily. Among them, 67% are evaluated and only 29% hospitalized.

Among the unvoluntary patients: around 88% are hospitalized while 9.5% are only evaluated. There is a big difference among clinics as some hospitals

tend to hospitalize everyone” (Professor of Clinical Psychology Thessaloniki, GR).

“Here in Friuli Venezia Giulia, the place where Basaglia operated, we have a community-based intervention model, so it is very difficult to carry out

mandatory psychiatric treatment, there are home teams that go and reside at the psychiatric patient’s home until the urgency is over” (Psychiatrist,

Friuli Venezia Giulia, IT).

“In Rome there is a psychiatric model that over the years has developed and nourished itself from a system that was organized starting from the

Basaglia reform that established a form of community assistance with mental discomfort. Furthermore, the presence of psychoanalysis within the

working groups of professionals made us think that behind every involuntary hospitalization there is a family problem. For us, our users are not just

hospitalized people. In our centers there are psychological bonds between family members, psychiatrists and hospitalized people, this allows us to treat

family discomfort” (Psychiatrist, Rome, IT).

person by the mental health worker, this abruptly interrupted home
care and inhibited all consultative activities such as psychotherapy,
psychological counseling, drug monitoring, etc.

It should also be noted that in some situations, such as in Chile
and China, the mental health centers were closed for a few weeks,
while in Italy and Greece, after the first days of disorientation, face-to-
face activities were replaced by of e-mental health care (see Table 2).

3.3. (c) Exceptional management of
hospitalization in order to reduce the
spread of infection — third theme

Concerning the organization of the patients’ hospitalization within
the psychiatric ward, the risk of contagion, the interviewees report, has
required a major reorganization of the accesses and reception of
psychiatric patients. Everyone agrees on the fact that the period of
hospitalization has usually been longer than normal, this because on the
one hand the families of origin were reluctant to welcome into their
home a patient who had been hospitalized in a hospital, where the risk
of contagion was certainly greater, on the other hand, testing the patient
during the access and hospitalization period made the treatment path
longer. Furthermore, in other cases it has happened that patients tested
positive at the time of admission or have contracted the COVID-19 virus
in the ward, making the period of hospitalization much longer. In
addition, in order to minimize the risk of contagion in the hospital new
specific role and strategies for a safer management of patients were
establish. First, it was necessary to undergo a molecular test upon
admission and to live in isolation for a few days before the response, the
management was complicated for same people with severe diagnosis
who did not understand the need to be isolated awaiting test results. For
infected people, as in Italy, special areas were set up within the hospital
psychiatry departments (within general hospitals), in other situations,
however, patients were placed in general hospitals, because psychiatric
hospitals did not guarantee adequate treatment for lung infection caused
by the virus. On the other hand, in China, positive patients have been
placed in “other” structures, other than psychiatric or general hospitals,
thus increasing their experience of isolation and alienation (see Table 3).
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3.4. (d) Policies and suggestions for more
inclusive mental health care — forth theme

The future of health policies for mental health, according to
the interviewees, features some priorities across the different
cultures of existing mental health services. In the first instance,
one of the interviewees suggested the construction of mental
health centers in different areas of their country, particularly in
rural areas and islands, as a strategy to improve patient care. This
was in Greece, where reform around the locations of mental
health centers is still incomplete. According to the Greek expert,
decreasing the concentration of psychiatric patients and
involuntary psychiatric treatments in some hospitals in large
cities such as Athens and Thessaloniki would allow better patient
management and less crowding of urban psychiatric hospitals
(45). A second and long-standing problem that respondents
highlighted is the underfunding and scarcity of human resources
within the mental health area. In particular, one of the
interviewees indicated that one improvement would be to reduce
the gap between public and private and allow even the poorest
segments of the population to access the same treatments. An
Italian interviewee hopes for greater funding from the state,
which currently spends only a small portion of its budget on
mental health. Another important point was the need to create a
future for people with mental illness. In particular, there is a need
to create a real strategy to reintegrate those with mental illnesses,
especially young people, back into society. In many countries,
there are no strategies for entering the world of work, and no
policies are planned for the reintegration of people suffering from
mental illness. The mentally ill are often considered unable to
work, but this is a concept that should be changed, and the policy
should provide preferential routes to work placement after
hospitalization in the mental wards. This suggests a focus is
needed on the training of psychiatric, nursing and psychological
staff who work within mental health centers. If there are realities
where positive models of intervention have been tested (48),
these should be disseminated beyond the local reality (see
Table 4).
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TABLE 2 Second core category “The effect of the pandemic on involuntary admission” with more descriptive quotations from participants.

(b) The effect of
the pandemic
on involuntary

admission

“During the pandemic, we noticed a difference between the first four months of the pandemic and then the following months: March-June 2020: There
were very strict rules in Greece and people were complying with regulations. During this time, admissions rate dropped to nearly 0%, including
involuntary admission. After Summer 2020: Once people started getting used to the pandemic, numbers started rising again and we went back to our

number admissions rates (60% involuntary admissions)” (Psychiatrist, Thessaloniki, GR).

“We did not notice any connection between the Covid-19 crisis and delirious people. However, it is probably too soon to see the repercussions that the

pandemic must have had people’s mental health. In any case, it is likely that the current situation will trigger different disorders like anxiety and

depression” (Psychiatrist, Athens GR).

“Another problem is about the shame associated with mental illness and often people or their family members prefer patients to be admitted far from their

house” (Professor of Clinical Psychology Thessaloniki, GR)

People who have undergone compulsory psychiatric treatment are often people who live alone and cannot rely on family resources.

“According to a study conducted before the pandemic, we noticed a difference between patients admitted voluntarily and those involuntarily. The first ones

are usually married or living with someone or in a community; while patients admitted against their will are usually living alone, not married, are usually

men and show aggressive or psychotic behavior. Age does not seem to be an interesting factor” (Professor of Clinical Psychology Thessaloniki, GR).

“We had very strict rules and no visitors were allowed. Unfortunately, as we did not have public Wi-Fi, only people with their own devices could easily

contact their relatives. Also, some psychiatric patients are not allowed to keep their phones so that was harder for them to contact their relatives. To cope

with this situation, we increased instances in which patients could have access to their phones and talk to their relatives” (Psychiatrist, Thessaloniki, GR).

TABLE 3 Third core category “exceptional management of hospitalization in order to reduce the spread of infection” with more descriptive quotations

from participants.

(c) Exceptional management
of hospitalization in order to

reduce the spread of infection

“We worried that schizophrenic patients would not cope well with Covid-19 regulations, especially with Covid-19 tests. However, patients

seemed to cooperate well, even psychotic people who usually are paranoic and do not like to be touched” (Psychiatrist, Athens, GR).

“During the second wave of the pandemic, we had two rooms (one for female and one for male) in which incoming patients would be put in

quarantine until their Covid-19 results were available. In case of positive test results, those patients with no symptoms would be moved to

another department, while those with symptoms would be sent to Covid-19 hospitals” (Psychiatrist, Thessaloniki, GR).

4. Discussion and conclusions

The research has highlighted some key aspects of the use of
mandatory psychiatric treatments during the COVID-19 pandemic.
The interviewees provided some details on the health policies in force
in the areas they belong to and, in other cases, information on the field
about their direct experience in the psychiatric services of the national
health system. This has made it possible to trace the boundaries and
the socio-cultural framework within which psychiatric intervention
and the treatment of patients in critical situations have been conceived
and implemented in an unprecedented anomic condition, such as the
spread of the COVID-19 Pandemic.

First of all, we saw a decrease in involuntary treatments during the
first months of the pandemic; this is transversal data confirmed by all
the interviewees. This phenomenon should not be read superficially.
It is possible that during a period of hard lockdown, families were
more tolerant of the mental illness of one of their family members, for
fear of getting infected by coming into contact with health personnel
or while gaining access to hospitals. In fact, the fear of coming into
contact with the health system led to a reduction in psychiatric
hospitalizations in general in the months of March and April, and
consequently also involuntary hospitalizations. The decision not to
hospitalize people who had previously suffered from mental illness
was a choice of both families and health personnel to reduce the risk
of contagion among the population. It is also probable that
disadvantaged people could still count on their own resources, not yet
drained by the exhausting prolongation of the pandemic. In the
following months, starting from summer 2020, the trend seemed to
return to the levels prior to the pandemic. In Greece, we are told a
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slight increase in involuntary hospitalizations has been registered
when compared to those of 2019. This is most likely due to an easing
of safety measures and less fear of contagion.

Another interesting topic concerns the causes of hospitalization.
Here, differences emerge between the countries and the local realities
to which the interviewees belong. In Greece and Chile, for example,
our interviewees reported that the people who were involuntarily
hospitalized were those suffering from severe psychiatric disorders,
such as schizophrenia and paranoid and bipolar personality disorders.
There was no difference between before and after the pandemic, as
only people suffering from severe mental illness, very often already
known to family members or local health personnel, are involuntarily
admitted. In these countries, the emergence of new psychopathologies
and other causes during the pandemic is not highlighted. The
consideration that derives from this is that, in this conception, mental
distress coincides with a severe psychopathology that affects the body
and mind of a person, and the person is identified with his or her own
psychopathology. On the other hand, the two psychiatrists interviewed
in Italy speak of the use of compulsory involuntary treatments not in
relation to a severe psychopathology of a person, but of critical events
in general which then triggered the use of hospitalization. These
events include the discomfort of living all together with the family
during the lockdown which, for people who were not used to sharing
close family relationships in confined spaces, during the pandemic
resulted in attacks of violence against themselves and members of the
family or community. This difference between Italy, Greece and Chile
speaks to us of the differences in the conception of mental illness
between the different countries. In Chile and Greece, the psychiatric
reform has not yet been completed, so a conception of mental distress
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TABLE 4 Fourth core category “Policies and suggestions for more inclusive mental health care” with more descriptive quotations from participants.

(d) Policies and
suggestions for more
inclusive mental health

care

A big problem is that our hospital accepts patients from half of Greece as some regional hospitals still do not accept involuntary patients. Larger

mental health centers should also be opened in rural areas of Greece and on the numerous islands of Greece” (Psychiatrist, Thessaloniki, GR).

“The health system should hire new staff, here in Italy the National Health System spends only 3% of its budget on mental health, they must hire
qualified personnel, psychiatrists and psychologists ready to use a non-medical treatment model and based on rehabilitation intervention and

psychotherapy” (Psychiatrist, Friuli Venezia Giulia, IT).

“The big problem is the gap between the public and private systems, here in Greece many professionals are conniving with the current system,
we need to fight, create alarmism and give the poor a chance. Here the marginal bands are abandoned to themselves, more funding is certainly

needed”(Professor of Psychiatry, Athens, GR).

“The biggest problem is giving people suffering from psychiatric distress a future. The question of finding a job for them is crucial to their development.
Whenever I can, I try to convince the shopkeepers to hire some of my former users, especially if they are young, but you understand, this must be a goal

of the state, not left to the goodwill of psychiatrists”(Psychiatrist, Rome, IT).

“It would be useful for a psychiatric model of community to spread throughout China, it will be very difficult, but we hope that the new generations of

professionals will be able to spread a humanized psychiatric culture, the role of universities will be fundamental for this purpose (Professor of Mental

Health, Hong Kong).

as a psychopathology persists; a concept of mental distress as a failure
of the relationship between contextual dimensions, social relations
and the individual is still developing. Italy, on the other hand, has been
the protagonist since the 1970s of a very profound reform of both the
national psychiatric system, which has led to the complete closure of
asylums, and the concept of psychiatric discomfort, which has moved
from an organicistic dimension to a dimension of psycho-socio-
relational. In Italy, it was possible to identify a new discomfort that
emerged during the pandemic, a discomfort that seems to have
affected the youth segment of the population, who saw themselves
deprived of their future, their relationships with peers, and their
chance to attend school or university. A conflict has emerged between
youth culture and family culture, experienced by the young people in
an obligatory and asphyxiated way during this period. Another issue
concerns the management of patients who are involuntarily
hospitalized in psychiatric structures. In Italy, there were no
psychiatric wards for people affected by COVID-19. Rather, in each
ward, distinct spaces of isolation were organized for the first days of
hospitalization to find out the outcome of COVID tests. In other
contexts, such as in Chile and Greece, some specific areas of
psychiatric hospitals were used as COVID-19 wards, where infected
people spent part of their hospital stay if positive. In these last two
cases, the segregation of psychiatric patients who were separated
within the psychiatric structure was certainly greater. On the other
hand, in all the situations analysed, there was a lack of staff to manage
the admission and hospitalization of patients.

At the end of the interviews, the participants were asked to
indicate the objectives that, in their opinion, the psychiatric services
of their country should pursue to improve the management of mental
distress and reduce the number of people having mandatory
psychiatric treatments. It was interesting to note that each reality was
expressed differently, but their wishes were similar: to increase the
number of psychiatric structures, to increase the number of
professional staff within the psychiatric system, and to increase
financing of mental health.

Another central point that can guide the development of the
psychiatric systems analyzed concerns the models through which
mental distress is read and interpreted. Without a model that
understands the emergence of mental suffering within relationships,
we are destined to make mental illness chronic. Reform of the
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psychiatric system should concern the possibility of intervening in
specific contexts and reducing the risk for vulnerable groups of the
population, such as immigrants, the poor, and young people. In
conclusion, we would like to make a final reflection on the subject of
compulsory psychiatric treatments. One wonders whether intervening
in these cases necessarily corresponds to a forced hospitalization in a
psychiatric facility or if it is possible to carry out other types of
treatment, for example by carrying out a home intervention over a
medium-short period (days or a few weeks). Forced hospitalization is
a violent tool for those who are subjected to it, and often the patient’s
rehabilitation measures do not allow them to find a home with their
family that can accommodate them once hospitalization is over
(49-51) The hope for the future is to be to be able to nourish and
nurture a global model of community mental health intervention (52)
by training professional staff in a holistic conception of mental distress
and social stigma (53-55), also educating society to request and
integrate psychiatric and psychosocial interventions (56) with support
from the third sector, ensuring the continuity of care in the family and
community after discharge from hospitals.

5. Limitation

This research certainly has important limitations, of which the
reader should be aware. The first limit certainly concerns the small
number of participants, it was not easy to find participants during
the sampling period, many universities were closed, many
professionals were difficult to find internationally via email, although
efforts in this direction have been made. The second limitation
concerns the difficulty of finding professional personnel in the field
of mental health in China, despite our great interest, we have not
received further interest from mental health professionals to join
this study in that moment; in fact it was difficult to finds personal
information of professionals through the web due to language
barriers. Unfortunately, local scientific literature is still scarce (57-59),
there are no studies or data on mandatory psychiatric treatments in
China or that collect experiences of mental health professionals.
Another limitation concerns the fact that this exploratory study does
not specifically concern mental health in childhood or adolescence
(56). Another limitation concerns the generalizability of the data, the
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results of this study are to be understood exclusively in relation to a
specific non-replicable historical moment and that the experiences
of the key people involved are to be considered as subjective
narratives not attributable in general to universal contexts. Finally,
another limit concerns the choice of countries to compare, a choice
dictated by availability within the acquaintance of the authors and
the desire to compare different continents (Europe, Asia and South
America), with great divergence on the treatment of mental illness
and in the advancement of a territorial reform of mental health
treatment; this choice could certainly have concerned other
National contexts.
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Aim: The COVID-19 pandemic represented a great disturbance for medical
systems around the world, putting medical personnel on the front lines of the fight
against the SARS-Cov2 virus. This fight was particularly impactful in countries with
medical systems already facing various challenges, including Romania; where the
pandemic unfolded in five waves that severely affected the psychological and
physical well-being of medical professionals in terms of overload and continuous
exposure to health threats. Against this background, our research aims to identify
the mediating role of potential affecting factors of healthcare work sustainability
during the change-related uncertainty conditions generated by the COVID 19
crisis. Dynamics and relations of nine carefully selected constructs were tracked
along all five pandemic waves in Romania, which span from March 2020 to April
2022. The tested variables and constructs are perception of healthcare workers
of their own state of health, their workplace safety, the work—family conflict, the
satisfaction of basic needs, the work meaningfulness and work engagement,
patient care, pandemic stress and burnout.

Methods: This cross-sectional study is based on an online snowball sampling of
738 health workers from 27 hospitals. Panel research is limited to a maximum of
61 respondents for two successive waves. The analytical part is built on means
comparison of analysed variables between all five pandemic waves and an in-
depth model to explain the relationships between the variables.

Results: The results indicate statistically significant correlations between the
perception of health risks and all selected factors excluding patient care, which
seems to be above the own health perception. The factors’ dynamics was followed
along all five pandemic waves. The developed model identified that one’s health
status satisfaction is a mediator of the family—work conflict and, together, of
work engagement. In turn, work engagement plays a significant role in satisfying
basic psychological needs and supporting work meaningfulness. Also, work
meaningfulness influences the satisfaction of basic psychological needs.

Discussion: Health workers with higher levels of positive perceived health are
better at managing pandemic stress, burnout effects and work-family imbalances.
Adaptive behaviors and attitudes towards COVID-19 pandemic threats could
be identified in later pandemic waves due to the progress in terms of medical
protocols and procedures.
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1. Introduction

The COVID-19 pandemic caused by the SARS-CoV-2 virus
appeared in China in December 2019 and spread rapidly throughout
the world (1). The disease recorded 525,467,084 confirmed cases and
more than 6,285,171 deaths between March 2020 and May 2022 (2),
putting humanity in front of an unprecedented health policy crisis (3).
The classic sanitary control measures (i.e., social distancing and
wearing a gauze face mask), which were introduced with great
difficulty by doctors such as Max C. Starkloff aiming to limit the
spread of the Spanish flu in 1918 (4), were complemented in modern
times by appropriate new treatments and vaccines, which could
trigger possible adaptive behaviors and attitudes of medical personnel
towards COVID-19 threats in successive pandemic waves.

In Romania, the first case of SARS-CoV-2 infection emerged on
February 26, 2020 (5), and by April 2022 the total number of deaths
caused by the COVID-19 disease raised to 65,486 (6, 7) (Table 1).

Being confronted with periodic increases in the number of
infected people, hospitals faced both an overload, and the
contamination of the medical staff. Moreover, in certain hospitals, the
number of medical personnel was reduced due to redistribution to the
areas most affected by COVID (e.g., Marius Nasta Hospital, Bucharest)
(8). An immediate consequence was the mental and physical overload
of the medical staff remaining active in the source hospital (9).

2. Research background

Our research is embedded in the behavioral adaptability
theoretical background at the individual context-specific level (10, 11).
In the last decades, extensively investigations have been conducted
by scholars in the field of adaptability at the individual level (12-18).
Doron (19) defines adaptation as a “dynamic process of change, in
order to find balance with the environment and assuming the ability
to learn”” In the same way, Gorgos (20) believes that adaptation is an
“active, dynamic and creative process, which requires a permanent

effort made through the processes of integration and regulation,
which makes possible the optimal use of functional reserves, as well
as their restoration during the period when the demand ceases” At the
same time, adaptation facilitates the elimination or change of
conditions that create problems; perceiving the control of the meaning
of the experiences in such a way as to neutralize their problematic
character; keeping the emotional consequences of problems within
controllable limits (21, 22).

Kiymaz (23) stated that “our brain and body react physiologically
and behaviourally to adapt to a social and physical environment that
can put your life in danger” ((23), p 1163). In the process of
psychosocial adaptation, the individual tends to achieve a harmony
between living conditions and internal or external activity. As this
harmony is achieved, the degree of adaptability of the individual
increases. Psychosocial adaptation also appears as a means of
protecting the individual, with the help of which one relaxes and
eliminates internal psychic tension, restlessness, destabilizing
states (24).

The COVID 19 crisis generated a large amount of change-related
uncertainty (25) most dramatically affecting the health professionals
put on the front lines of the fight against the SARS-CoV-2 virus.
During the COVID 19 pandemic crisis, the medical staff was
constantly faced with mighty challenges related to limited resources
(26), longer shifts, disturbances in the balance between professional
and private life, sleep impairment, and major changes in their working
environment (27-29). As changes in the working environment
increased dramatically during the COVID 19 crisis, the stress levels
also increased. Neuroscience studies ((30), p 384 (31)) show that
under increased stress levels, both creativity and the ability to sustain
high-level thinking decrease. Stressors have an impact on creative
problem-solving skills in difficult situations, so that the ability to
multitask is reduced.

Health workers underwent several dramatical changes in their
lifestyle, living with the constant fear of contamination, sleep
shortening, behavioral changes (32). As a direct consequence, an
increase in mental problems has been measured in an abundance of

TABLE 1 The highest daily number of COVID-19 cases per wave in Romania (source Ministry of Internal Affairs and Ministry of Health, 2020-2022).

Variant of
SARS-CoV-2

Pandemic waves New daily

cases

People hospitalized

People hospitalized Deaths
in (intensive care

units)

Wave 1 (March—May 2020) Alpha 362 - 247 -
Wave 2 (September— Alpha Beta 10,260 12,133 1,130 171
December 2020)

Wave 3 (March-May 2021) Gamma 6,651 14,165 1,531 237
Wave 4 (September— Delta 18,863 20,962 1902 574
December 2021)

Wave 5 (January-March Omicron 40,018 11,884 1,169 215
2022)
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publications investigating the complex ways in which medical
personnel were psychologically affected (29, 33). In the context of
COVID-19 pandemic, the most frequently recorded consequences
were anxiety, stress due to overwork, frustration, discrimination,
isolation, lack of contact with family members, pressure and
exhaustion due to high risk of infection and inadequate protection
against contamination, post-traumatic stress disorder, psychological
distress and depression, sleep disorders, and fear (28, 34-49).

According to other studies, during COVID-19, the possibility of
infecting family and friends traumatized medical workers (50) and
diminished the level of their psychological well-being that contributes
to safety, happiness, satisfaction and increased work performance (51).

Therefore, the burnout increased by 25-30% compared to the
period before the pandemic (52, 53), and the most prominent sources
of burnout were the cumulative work tasks, uncertainties caused by
the pandemic, work-family imbalance and strained relationships at
work (54). Taylor (49) mentioned, referring to a study on natural
disasters and making a correlation with the COVID 19 pandemic
crisis, that 10% of people who have gone through traumatic events, in
the context of increased emotional stress and social problems, can
immediately or later develop severe psychological problems, such as
post-traumatic stress disorders, anxiety disorders, restlessness, sleep
disorders, mood disorders.

On the other hand, support, job satisfaction, and an improvement
in the self-esteem of medical personnel, were listed as protective
factors against burnout (55), showing that the pandemic had serious
implications for patient care and job satisfaction (56). The association
between the doctor’s burnout scale with work involvement and the
quality of care given to patients is important for highlighting the
general efficiency of medical service providers (57-59).

Designed against this background of pandemic induced
uncertainty, our study aims to identify potential affecting factors in
physicians’ work sustainability during the COVID-19 pandemic in
Romania in terms of health workers’ perception-related variables
(their own state of health), perceived threat of COVID-19 (pandemic
stress), work—family conflict, patient care, work engagement, meaning
of and commitment to work, satisfaction of basic psychological needs,
as well as psychological and professional burnout of healthcare
professionals during the COVID-19 pandemic, at the level of 27
hospitals in Romania.

An important attempt is to identify possible relationships between
the nine tested constructs and adaptive behaviors and attitudes
towards COVID-19 pandemic threats due to the progress of medical
protocols, from the way the tested factors fluctuated during the 5
pandemic waves, both at the level of the independent samples and
among the subjects in the panel. An in-depth structural model was
built to explain the relationships between the selected constructs.

3. Methodology
3.1. General approach

This study undertakes a cross-sectional approach, applying
repeated surveys with different respondents in each wave on a total of
738 subjects. This is complemented by a panel-oriented approach
(participants who responded in two successive pandemic waves),
totalling a maximum of 61 respondents per successive waves.
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Participants were recruited from the medical personnel of 27
hospitals in Romania. These professionals were involved in the fight
against the pandemic along the five waves, beginning in May 2020 and
ending in April 2022. We applied the on-probability snowball
sampling technique (60), sharing the questionnaire online for
voluntary participation. Respondents were asked to read and agree to
informed consent and the statement regarding the processing of the
data collected through the survey. Upon request, additional
information was made available for respondents via email.

3.2. Measures

3.2.1. Risk perception

The questionnaire investigated the perception of various risks to
which participants are exposed, the work-family conflict, the
satisfaction of basic needs, the work meaningfulness and work
engagement, patient care, pandemic stress and burnout. This section
describes the operationalisation of these aspects. The measuring of
risk perception focused on the level of perceived state of health,
perceived safety versus workplace insecurity, the perceived level of
danger, and the existence of an “unhealthy” environment (e.g., with
risk of injury, death, health damage) during the SARS-CoV-2
pandemic. An example of an item is: “Describe your workplace in
relation to the crisis generated by the Coronavirus pandemic:
Dangerous, Safe, Risky, Unhealthy, Uncertain, Risk of death” Answers
were scored on a 5-point Likert scale, from 1 (strongly disagree) to 5
(strongly agree).

3.2.2. Work—family conflict

Work-family conflict was measured with the Work Family
Conflict Scale proposed by Carlson and Kacmar (61). The scale is
based on six dimensions of conflict, resulting from the combination
of three forms of work—family conflict (time, strain, and behavior),
and two directions of work—family conflict (work-family interference
and family-work interference). In the current study, only 6 items of
the Work-Family Conflict Scale were used, considering only 2
dimensions of the scale: time based on work-family interference, and
strain based on work-family interference. The current study aims to
highlight the impact of the activities carried out by medical personnel
at work on their family, as well as the state of tension and stress
resulting from this interaction (e.g., “Work keeps me away from my
family for too much time,” “The time I spend at work does not allow

»

me to participate enough in family activities,” “When I get home from
work, I am too tired to participate in family activities,” “It happens
that the stress at work also affects me at home, so that I can no longer
do what I like or what I enjoy).” All items are scored directly and
involved responses on a five-point Likert scale, from 1 (never) to 5

(always).

3.2.3. Work engagement

Work engagement was measured with the short version of the
Utrecht Work Engagement Scale (UWES-9) (62, 63), which refers to
three factors of work engagement, with three items each: vigor (e.g.,
“When I wake up in the morning, I feel like going to work”),
dedication (e.g.: “I am proud of the work I do”), and absorption (e.g.,
“I am fully involved when I work”). All the items are scored directly,
on a 7-point Likert scale, from 0 (never) to 6 (always).
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3.2.4. Basic psychological needs satisfaction

Basic needs satisfaction was measured using the Basic
Psychological Needs Satisfaction Scale and the Frustration Scale (64).
The three subscales focus on autonomy (e.g., “At work, I feel a sense of
choice and freedom in the things I undertake”), competence (e.g., “I
feel confident that I can do things well at work”), and relatedness/
referring to the extent to which a person feels connected with and
valued by others (e.g., “I feel that people who care at work care about
me t00”). Each of the three subscales was assessed via satisfaction
questionnaires with 4 directly scored items on a seven-point Likert
scale from 1 (strongly disagree) to 7 (strongly agree). Thus, participants
report the extent to which their three basic needs were met in the last
weeks at work.

3.2.5. Work meaningfulness

Work meaningfulness was measured with the Work inventory and
the Meaningful work scale (65), which introduces three components
of meaning at work: positive meaning (e.g., “I have a good sense of
what makes my work meaningful”), gaining meaning through work
(e.g., “My work helps me understand myself better”) and better
motivations (e.g., “I know my work makes a positive difference in the
world”). The directly scored items required answers on a five-point
Likert scale, from 1 (absolutely not true) to 5 (absolutely true).

3.2.6. Patient care

Patient care was measured with the Patient Care scale (66), an
8-item scale that investigates suboptimal patient care practices (five
items, e.g., “We did not fully discuss treatment options.”) and patient
care attitudes (three items, e.g., “We paid little attention to the social
or personal aspects of the illness impact?”). All the items were scored
directly, on a 5-point Likert scale, from 1 (never) to 5 (weekly).

3.2.7. Pandemic stress

Pandemic stress was measured with the corresponding Stanford
Acute Stress Reaction Questionnaire - SASRQ, which was developed
and validated by Cardena et al. (67) to assess psychological symptoms
experienced following a traumatic episode. The SASRQ instrument
investigates dissociation (e.g., subjective feeling of numbness,
detachment and lack of emotional responsiveness, reduced awareness
of the environment, derealization, depersonalization, and dissociative
amnesia - 10 items), reexperiencing trauma (6 items), avoidance (6
items), hyper anxiety (6 items), anxiety and impairment of functioning
(2 items). The questionnaire was initially applied in the context of
natural disasters (floods), but we adapted it to fit the context of
traumatic episodes related to the COVID-19 pandemic crisis. All the
items are directly scored, on a 6-point Likert scale, from 0 (“I have not
experienced/experienced the respective condition”) to 5 (“I have
experienced the respective condition very often”). This scale was
introduced in the research design starting with the second pandemic
wave, to measure if new waves lead to an increase in the stress felt by
medical professionals.

3.2.8. Burnout

The Burnout Scale [22-item MBI - Maslach Burnout Inventory
(68)] was originally developed to measure burnout as a specific type
of response to occupational stress among human service professionals.
We used the 9-item short version of the Maslach Burnout
Measurement Inventory (69, 70), with three subscales (exhaustion,
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cynicism, and inadequacy, including feelings of overwhelming
emotional exhaustion, feelings of cynicism and detachment from the
workplace defined as depersonalization, and a sense of ineffectiveness
and reduced personal fulfilment). Each subscale has 3 directly scored
items, measured on a 7-point Likert scale, from 0 (never) to 6 (daily).
This scale was introduced in the research design starting with the third
pandemic wave, to test whether the persistence of the pandemic waves
leads to various degrees of professional exhaustion.

We tested the reliability of the structure by assessing the internal
consistency of all applied scales using Cronbach’s alpha. The
Cronbach’s alpha of each construct was higher than the reccommended
level of 0.7.

3.3. Data collection

The data was gathered online during the five pandemic waves
using Google Forms for each of the corresponding five rounds, and
mainly came from Bucharest (425) and the neighbouring counties:
Talomita (152), followed by Braila (77), Galati (10), but also from other
counties such as Bacéu (6), Teleorman (6), Constanta (5), Tulcea (5),
Sibiu (5), Calarasi (5), Giurgiu (4), Arges (3), Bihor (2), Neamt (2),
Vaslui (2), Olt (2), Brasov (2), Timis (2) (Figure 1).

The first survey took place between March and May 2020, with a
total of 216 healthcare workers. The second round of data collection
unfolded in September 2020-January 2021, with 121 respondents, of
which 18 subjects were on the panel (i.e., those who took part in the
survey in two successive pandemic waves, namely waves 1 and 2).

The third survey took place from February to May 2021, focusing
on 195 respondents, with only 6 participants in the panel between
waves 2 and 3 (i.e.,9.37% of wave 2, and 3.09% of the third wave).

The fourth round of data collection took place between September
and December 2021, and 68 healthcare workers completed the survey,
of whom 6 were included in the corresponding panel (i.e., those who
repeated in waves 3 and 4). They accounted for 3.09% respondents
from the third wave, and 8.82% of respondents from the fourth wave.

The final stage of data collection unfolded between January and
March 2022: 138 healthcare workers completed the survey and 31
were panel respondents (i.e., subjects who repeated in waves 4 and 5,
respectively 45.58% of respondents from the fourth wave, and 22.46%
from the fifth wave). At large, the number of people who participated
in the survey in at least two successive pandemic waves (panel
participants) reached 61 respondents (respectively 8.26%).

3.4. Analytics

Analytical procedures were computed using the IBM® SPSS®
Statistics and Jamovi v1.6.23 softwares (71). The computation
procedures focused on absolute and relative frequency, means,
standard deviations, and normality indicators (i.e., skewness and
kurtosis). We calculated the bivariate Pearson correlations () across
the study variables, following Cohens (72) benchmarks for
interpretation: weak correlation (r <0.3), moderate correlation
(0.3< r<0.55), strong correlations (r >0.5).

The analyses relied on two non-parametric statistical hypothesis
tests. The Mann-Whitney U test was applied to explore perception
differences at the level of cross-sectional samples during the five
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FIGURE 1
Geographical distribution of respondents.

pandemic waves. The Wilcoxon signed rank test was applied for the
comparative analysis of health status perception of medical staff
participating in two consecutive waves.

Using nonexperimental data, causal relationships were examined
with path analysis using the Jamovi open software. We developed a
model of hypothesized causes in order to test the coping role during
the COVID-19 pandemic of health workers™ perception regarding
their own state of health in relation with work engagement, family-
work relations, basic psychological needs satisfaction, and work
meaningfulness. The constructs and their indicators were specified
and estimated, followed by structural relationships in the model,
which were obtained using the same steps. Further on, the
hypothesized model of relations was statistically tested to determine
the extent to which it was consistent with the data. We first applied the
path analysis to test the initial hypothesized model. Next, the latent
variable structural equation modelling - SEM was applied to accurately
identify the relationships in the system.

The SEM comprises both a measurement model and a structural
model. It was used to analyse the relationships between observed
variables (derived directly from measurements) and latent variables
(constructs that can be measured indirectly by determining their
influence on the responses of the measured variables) (73-77). The
applied methodological steps were: (1) model identification, (2)
parameter estimation, (3) model-fitting, (4) model redefinition, and
(5) interpretation of results. In the case of SEM, we followed the five
step-model specification, firstly defining the independent and
dependent variables; and continuing with the same next steps.
We used standardized coefficients to increase comparability and to
make inferences regarding the strength of identified relationships (i.e.,
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variables with mean=0 and standard deviation=1). The fit of the
model to the field data was measured using the chi-square test (78),
the comparative Tucker-Lewis Index [TLL (79)], the comparative fit
index [CFI; (80, 81)], the root mean square error of approximation
related to the residual in the model [RMSEA; (82)], and the
standardized root mean squared residual (SRMR; 75, 76, 83).

4. Results
4.1. Sample

The 738 completed questionnaires that resulted from the data
collection phase showed that the sample is dominated by women
(74.5% respondents, mirroring the predominantly female structure of
the health personnel in Romania, with 70.5% women among doctors
in 2020). Participants with ages of 40-49 years totalled 42.68% of the
sample. Most of the medical staff graduated from post-secondary
schools (46.61%), and only a third from college (29.40%). The other
study levels were represented as follows: postgraduate studies
(14.76%), secondary education (7.99). These numbers also indicate
the age structure of specific occupations in the medical sector:
respondents aged up to 20-29 years mainly have secondary education
(post-secondary school); 10.70%, having the lowest average period of
employment 0-1year (20-29years) (Table 2).

Respondents aged 40-49 years have the highest share (24.12%) in
the category of post-secondary school. The lowest weight of those with
secondary school education (2.43%) is in the age category 50-59 years.
Results underline that the positions that do not require specialized

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1179803
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Savu et al.

10.3389/fpsyt.2023.1179803

TABLE 2 Frequency distribution of socio-demographic characteristics on research waves.

Variables Total (738) Wave 1 Wave 2 Wave 3 Wave 4 (68) Wave 5
(216) (121) (195) (138)
Gender M 25.61 30.60 29.00 24.10 25.00 21.74
F 74.39 69.40 92.00 75.90 75.00 78.26
Education Secondary education 7.99 15.30 8.20 3.60 2.94 5.07
Post-secondary 46.61 42.60 43.00 62.10 48.52 39.85
studies
University studies 29.40 28.70 31.40 25.10 33.82 32.60
Postgraduate studies 14.76 13.40 17.40 9.20 14.70 22.46
Position Caregiver, nurse, 21.54 9.40 9.10 8.10 23.53 28.26
stretcher bearer,
registrar
Medical assistance, 73.57 71.76 67.76 74.36 75 63.04
paramedic
Doctor 5.82 19.00 23.20 5.60 1.47 2.90
Age 20-29years old 10.70 10.70 9.10 7.10 8.82 18.11
30-39years old 26.83 30.10 45.50 15.10 17.64 26.81
40-49 years old 42.68 44.10 37.30 49.40 51.47 32.20
50-59 years old 18.43 14.40 8.30 27.80 17.64 21.74
>60 years old 1.35 1.00 - 1.00 2.94 1.44
Professional 0-1years 5.01 4.20 2.50 5.60 2.94 8.69
experience 1-3years 10.56 9.30 18.20 8.70 5.88 10.87
3-5years 17.47 14.81 25.60 16.49 13.23 18.11
>10years 66.93 71.80 53.70 69.20 77.94 62.32

studies (unqualified) in the medical system are occupied by young
people, who are in the early stages of employment, look out for new
job opportunities and are less likely to fill their current position for
long periods. The best represented professional categories in this study
were nurses (68.29%) and doctors (18.56%), the rest of 13.13% being
paramedics, stretcher bearers, and registrars. However, these
percentages change from one pandemic wave to another.

Medical doctors represented only 1.47% of the participants who
completed the survey during the fourth wave, they were best
represented in the second wave (23.20%) (Table 2).

Regarding seniority at work, the most numerous were people with
seniority >10years, followed by seniority of 3-5 years, most of them
being medical assistants, followed by doctors.

4.2. Descriptive statistics

Overall, the distribution of answers by pandemic waves is
relatively balanced, but there are also particularities that need to
be considered: medical assistants provided the most answers in the 4th
pandemic wave (75%), and doctors in the 2nd wave (23.20%).

The descriptive analysis (Table 3) shows that the highest values in
terms of the mean of work - family conflict scale were recorded during
the 2nd and 4th pandemic waves, while the means regarding the
satisfaction of basic psychological needs, the perception of the
personal state of health, meaning of and commitment to work have
higher values in waves 1 and 3. Workplace engagement and the
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perception of the workplace achieved higher values in waves 2 and 3.
Patient care has higher values in the first two waves, and professional
burnout has higher values towards the end of the pandemic, during
waves 4 and 5. On the other hand, stress associated with COVID
surged during the middle of the pandemic, in waves 2 and 4.

4.3. Inferential results

Inferential analysis tested the importance of one’s own state of
health in relation to all selected factors and the dynamics of these
variables during the five pandemic waves, both at the level of
independent samples and in the panel study, to identify possible
adaptive behaviors and attitudes towards the COVID-19 pandemic
threats. The path analysis and the latent variable structural equation
modelling - SEM were applied to explain the relationships between
the selected constructs.

4.3.1. Health perception

The fundamental hypothesis is that, in the context of the
COVID-19 pandemic, perception of one’s own state of health is pivotal
for the perception of all other considered variables: the perception of
the specific risks at work, the felt state of pandemic stress, satisfaction
of basic psychological needs, meaning of and commitment to work,
patient care, but also of the conflict between work and the family life.

This set of working hypotheses are supported by significant direct
and indirect proportional correlations (with various degrees of

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1179803
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Savu et al. 10.3389/fpsyt.2023.1179803

TABLE 3 Descriptive analysis on research waves.

Scale (no Total mean  Wave 1 mean Wave 2 Wave 3 mean Wave 4 mean Wave 5

respondents) (SD) (SD) 216 mean (SD) (SD)195 (SD)68 mean (SD)
121 138

Perception of the personal 7.57 (1.69) 8.07(1.28) 7.09 (1.93) 7.64 (1.44) 6.75 (2.08) 6.97 (1.88)

state of health (738)

The perception of the 34.67 (7.12) 30.7 (6.92) 33.0 (6.42) 32.9 (6.30) 33.3(5.79) 30.5 (6.61)

workplace (738)

Work-family conflict scale 21.67 (6.09) 19.8 (6.47) 22.2 (5.69) 22.5(5.72) 22.9 (5.78) 22.4 (5.96)

(738)

Workplace engagement (738) 42.26 (8.60) 4.36 (8.52) 41.8 (8.24) 43.1(8.28) 40.0 (8.33) 40.5 (9.18)

Scale of satisfaction of basic 66.78 (12.72) 68.7 (12.7) 65.9 (13.5) 67.5(11.4) 65.1 (12.5) 64.3 (13.5)

psychological needs (738)

The work and meaningful 42.01 (5.79) 42.4 (5.66) 41.9 (6.24) 42.4 (5.45) 41.3 (5.64) 413 (6.13)

inventory (738)

Patient care (591) 21.11 (5.55) 19.8 (8.71) 20.4 (8.89) 18.5 (9.09) 17.0 (9.74) 10.7 (6.04)

Stanford acute stress reaction 53.67 (36.94) 7.0 (22.1) 55.4 (38.2) 48.2 (33.5) 62.5(39.1) 57.5(38.1)

questionnaire (555)

Maslach burnout inventory 21.28 (12.92) - 2.18 (6.68) 19.1 (12.6) 24.2 (12.9) 23.2(13.2)

(415)

strength) between the perception of one’s state of health and almost
all other variables, with one exception (Table 4). Patient care seems to
be above the own health perception, but it is significantly, moderately
negatively correlated with stress reaction, and significantly, weakly
negatively correlated with burnout (Table 4).

Health workers with higher levels of positive perceived health are
better at managing pandemic stress (—0.328; p =0.001) and burnout
effects (—0.265; p =0.001). In the same acceptance, a positive health
perception balances family-work conflicts (—0.283; p =0.001) and
negative workplace engagements (—0.163; p =0.001). Work
engagement is also negatively correlated with burnout (—0.453;
p =0.001) and pandemic stress (—0.282; p =0.001).

Perceived health and work engagement are positively
correlated with the satisfaction of basic psychological needs
(0.271, p =0.001 and 0.690; p =0.001, Table 4). The perception of
workplace highly positively correlates with the work versus family
conflict, drawing attention to the fact that the workplace fulfils the
function of a second family (0.501; 0.0001). Intuitively, the
meaning of work negatively correlates with the effects of burnout
(—0.335; p =0.001).

These results are best expressed among doctors, who display high
levels of meaningful work and work engagement. Such positive
attitudes towards work are shown by the following percentages:
50.73% of responders are highly involved in their work, 36.02% being
excited when they work, 30.88% state that they want to go to work
when they wake up in the morning, 28.67% are happy when they work
intensively, and 11.76% of the doctors answered that they are full of
energy at work.

In terms of work significance, 59.55% of the medical personnel
declared that they have a career full of significance, 57.35% of doctors
stated that their work has a positive impact in the world. Also 50.73%
know the significance of their work and 48.52% recognize the
contribution of their work to the meaning of life.
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4.3.2. Dynamics of health perception

An important task of our research was to capture the dynamics of
health perception (“How satisfied are you with your state of health?”)
during the 5 pandemic waves, both at the level of independent samples
(based on the Mann-Whitney U test) and in the panel study (via the
Wilcoxon signed rank test).

Results summarized in Table 5 (the value of p associated with the
Mann-Whitney U test is listed) show statistically significant
differences in terms of health assessment scores between the first wave
and the other four waves, and between wave 3 and the next two ones,
as described below.

Certain adaptive behaviors and attitudes towards the COVID-19
pandemic threats are visible during waves 2, 4 and 5 (Mann-Whitney
U test p <0.05). Respondents acknowledge that they have coped better
with latter pandemic waves due to the progress in terms of medical
protocols and procedures. At the beginning of the pandemic there was
some lack of confidence and a high degree of scepticism regarding the
perception of one’s own health state. Also, waves 1 and 3 are
significantly different from waves 4 and 5 (Table 5A). A decrease in
the satisfaction level regarding the state of health can be observed
during the last two pandemic waves, compared to the onset of the
COVID-19 pandemic (wave 1). However, it should be highlighted that
the maximum values of health state declared in the self-assessment at
the beginning of the pandemic may be the result of a cognitive
dissonance effect, which is a psychosocial phenomenon of denying a
possible personal vulnerability (84). The perception of one’s own state
of health fluctuates from wave to wave, maintaining lower values than
in the initial state. Thus, although the medical personnel was
confronted with a shortage of knowledge on adequate mitigation
procedures and treatment protocols during the first pandemic wave,
they displayed a compensatory overconfidence in their own state of
health (85), which may have helped the fight against the virus. The
lower values related to one’s own health state recorded during the 2nd
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N 525 525 525 525 416 384 304
Pearson
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X Correlation
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Pearson
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Correlation
Workplace
engagement Sig. (2-tailed) 0.000 0.000 0.080 0.000 0.000
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satisfaction of Correlation
basi
asle Sig. (2-tailed) 0.000 0.028 0.000 0.000
psychological
needs N 525 416 384 304
Pearson 1 0.058 0.168%* 0.335%%
The work and Correlation ' . A
meaning Sig. (2-tailed) 0.238 0.001 0.000
inventory
N 416 384 304
Pearson
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wave indicate a delay in these concerns, which increased in the next
wave, on the grounds that experience gained in previous waves makes
us more confident in preventing disease. Lower health state-related
values correspond to waves 4 and 5, suggesting an adaptation to the
situation, reflected by a decrease in the concern for one’s own health.

The results of the Wilcoxon signed rank test, show that statistically
significant differences were recorded between the answers collected in
the panel during waves 1, 2 and 4 (Table 5B). These findings are
explained by the fact that people were more scared at the very
beginning of the pandemic, having the feeling that their health would
be seriously affected. In the fourth wave, they already adapted to the
pandemic conditions, believing that their health will not be severely
impacted by the SARS CoV-2 virus.

The perception of the state of health and the perceived danger at
work during the pandemic was tested using the Mann-Whitney U
test. The results show that there are significant differences (p <0.05) in
the scores obtained for these variables between the following waves:
wave 1 and waves 2, 3; wave 2 and wave 5; wave 3 and wave 5
(Table 6A).

The mean values show that the perception of workplace safety
against the effects of the pandemic in waves 1 and 5 was lower than in
waves 2, 3, 4. The transition from the COVID-19 Alpha variants
specific to the first wave, to the Omicron variant characteristic to the
last wave had a significant impact on health workers. Nonetheless, at
the beginning of the pandemic, COVID-19 was something new and
quite dangerous, causing the medical staff to doubt the safety of their
workplace. The measures mandated to combat the pandemic were also
very strict during the first wave (lockdown), whereas the Omicron
variant of the virus, which emerged at the end of the pandemic, was
perceived more as an easy flu, meaning that the perception of the
danger to one’s health at work decreased. In waves 2, 3, and 4, the
COVID-19 isolation measures were no longer very strict in Romania,
which led to higher levels of health-related self-assessment.

The Wilcoxon signed rank test recorded statistically significant
differences between responses regarding the workplace perception of
people in the panel between wave 1 and 4 (Table 6B), in the sense that
the perception of dangerousness at work decreases in wave 4 compared
to wave 1. These findings could be related to the new, less aggressive
variants of SARS-CoV-2, but also to the advancement of knowledge,
increased treatment capacities, and more effective measures to
mitigate the pandemic (85, 86). If we compare waves 1 and 4 to waves
2, 3 and 5, we can identify a sharpening of perception regarding the
state of health, but also concerns about “how risky is the workplace in
the context of the pandemic” and “whenever unforeseen events can
occur” Also, between wave 1 and wave 4, it appears that the
respondents in the panel sharpen their perception of job security,
which may come as a result of an adaptation processes.

4.3.3. Work—family conflict, work engagement
and significance, psychological needs, patient
care, pandemic stress and burnout dynamics

Another research aim was to measure the dynamics of conflict
between professional and personal life, work engagement and
commitment, work significance, satisfying basic psychological needs,
patient care, pandemic stress and burnout during the 5 pandemic
waves, both at the level of independent samples (based on the Mann-
Whitney U test) and in the panel study (via the Wilcoxon signed
rank test).
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TABLE 5 Perception of one’s own health state.

A. Different pandemic waves

10.3389/fpsyt.2023.1179803

B. Different consecutive waves (panel samples)

Wavel Wave2 Wave3 Wave4 Wavel Wave2 Wave3 Wave4 Waveb5
Wave 1 0.000 0.000 0.000 0.183 Wave 1 0.039 0.378 0.009 NA
Wave 2 0.506 0.092 0.027 Wave 2 1,000 0.402 NA
Wave 3 0.024 0.027 Wave 3 0.138 NA
‘Wave 4 0.438 ‘Wave 4 NA
Wave 5 ‘Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05). *NA, no answer. The italic values are statistically significant (p<0.05).

TABLE 6 Perception of workplace safety.

A. Different pandemic waves

B. Different consecutive waves (panel samples)

Wavel Wave2 Wave3 Wave4 Waveb Wavel Wave2 Wave3 Waved4 Waveb5
Wave 1 0.015 0.002 0.058 0.970 Wave 1 0.084 0.529 0.018 0.313
Wave 2 0.970 0.925 0.024 Wave 2 0.262 0.937 0.698
Wave 3 0.829 0.005 Wave 3 0.919 0.250
‘Wave 4 0.060 ‘Wave 4 0.499
Wave 5 Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05). The italic values are statistically significant (p<0.05).

TABLE 7 The work versus family conflict scale.

A. Different pandemic waves

B. Different consecutive waves (panel samples)

Wavel Wave2 Wave3 Wave4 Waveb B. Wavel Wave2 Wave3 Waved4 Waveb5
Wave 1 0.015 0.002 0.058 0.000 Wave 1 0.569 0.889 0.352 0.522
Wave 2 0.970 0.925 0.024 Wave 2 0.107 0.724 0.844
Wave 3 0.829 0.005 ‘Wave 3 0.755 0.625
Wave 4 0.060 Wave 4 0.213
Wave 5 Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples-Wilcoxon signed rank test, value of p <0.05). The italic values are statistically significant (p<0.05).

The dynamics of the conflict between work and personal life
during different pandemic waves revealed statistically significant
differences (p <0.05) between wave 1 and waves 2, 3 and 5 (Table 7A).
The balance between work and family was seriously affected during
the first pandemic wave, a fact that can be explained by the
involvement of all available resources in the battle against an unknown
impactful virus. The conflict considerably diminished in the fifth
wave, and as a result of the “habit” effect. Starting with the 2nd and
3rd waves, the pandemic limitation measures relaxed (87), increasing
the contamination risk of the population and causing additional
pressure on the medical system. As an immediate consequence, health
workers were affected, and their work conditions were subject to
various risks. This explains the statistically significant differences
recorded between these waves and the last one, during which the
Omicron variant no longer raised major problems for the
health system.

The results of the Wilcoxon signed rank test suggest that there are
no statistically significant differences regarding the conflict between
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family life and the time spent at work between people who responded
in two consecutive pandemic waves (Table 7B).

In order to take an in-depth look on the role of profession in the
life of respondents, we used the Utrecht Work Engagement Scale
(UWES). One can observe that the well-being and the pleasure of
going to work decreased during the last two pandemic waves,
compared to first wave, and also that wave 1 is different from waves 2,
4 and 5 in this regard (Table 8A).

The Mann-Whitney U test also shows statistically significant
differences in terms of work engagement. Work commitment increases
with positive perception of one’s health, work safety, and the
satisfaction of basic psychological needs, as well as with the efficiency
of medical protocols. Thus, the raising numbers of successfully treated
patients fostered positive and optimistic attitudes towards dealing with
the pandemic. Also, diminishing fear and anxiety associated with
possible illness/infection with SARS-CoV-2, brought about consistent
increases in work engagement; a trend which is observable from one
pandemic wave to another.
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TABLE 8 The role of profession in the life of respondents.

A. Different pandemic waves B. Different consecutive waves (panel samples)
Wavel Wave2 Wave3 Wave4 . Wavel Wave2 Wave3 Wave4 Waveb5
Wave 1 0.008 0.218 0.010 0.002 Wave 1 0.343 0.414 0.407 0.820
Wave 2 0.061 0.394 0.506 Wave 2 0.800 0.388 0.944
Wave 3 0.034 0.013 Wave 3 0.813 0.875
Wave 4 0.849 ‘Wave 4 0.962
Wave 5 Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples-Wilcoxon signed rank test, p <0.05). The italic values are statistically significant (p<0.05).

TABLE 9 The perception of work significance.

A. Different pandemic waves B. Different consecutive waves (panel samples)
Wavel Wave2 Wave3 Wave4 Waveb B. Wavel Wave2 Wave3 Wave4 Wave5
Wave 1 0.522 0.998 0.213 0.026 Wave 1 0.464 0.432 0.585 0.850
Wave 2 0.553 0.522 0.169 Wave 2 0.866 0.700 0.925
Wave 3 0.131 0.014 Wave 3 0.058 0.423
Wave 4 0.628 Wave 4 0.345
Wave 5 Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05). The italic values are statistically significant (p<0.05).

TABLE 10 Perception of satisfying basic psychological needs.

A. Different pandemic waves B. Different consecutive waves (panel samples)
Wavel Wave2 Wave3 Wave4 Waveb B. Wavel Wave2 Wave3 Wave4 Waveb5
Wave 1 0.032 0.010 0.107 0.000 Wave 1 0.347 0.393 0.733 0.183
Wave 2 0.979 0.878 0.070 Wave 2 0.272 0.272 0.147
Wave 3 0.822 0.015 Wave 3 0.528 0.625
Wave 4 0.156 Wave 4 0.162
Wave 5 Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05). The italic values are statistically significant (p<0.05).

The Wilcoxon signed rank test indicates no statistically significant When it comes to work meaningfulness, the Wilcoxon signed
differences in terms of scores related to work commitment for the  rank test does not show statistically significant differences between the
same person from one pandemic wave to another (Table 8B). answers given by the same people in different pandemic waves. Thus,

During the COVID-19 pandemic, work had a special significance  the meaning of work remains relatively constant for the same person,
in the lives of the respondents, as shown by the positive correlation  at least in 2 consecutive waves (Table 9B).
between work significance and work commitment, and between the The respondents in our study consider the work carried out
former and the satisfaction of basic psychological needs. Most health  during the pandemic as meaningful, with a positive impact on those
workers feel full of energy at work (52%), proud of the work they do  around them (69.6% of all respondents), which gives them strength
(59.5%) and involved in their daily activities (65.5%). and inspire them to deal with difficult situations. A career in this field

The Mann-Whitney U test shows statistically significant of work and the professional satisfaction of healing patients
differences between the first and last pandemic waves, and between  significantly contributes to the fulfilment of a meaningful personal life
waves 3 and 5 (Table 9A). The perception of work significance  (e.g., “I found a profession whose purpose brings me satisfaction,” 66%
increased towards the end of the pandemic (in wave 5) compared to  answering with a maximum score).
waves 1 and 3, possibly in the optimistic context created by increasing The Mann-Whitney U test emphasises significant differences
healing rates. (p <0.05) regarding the item of satisfying basic psychological needs

The average values of recorded scores (wave 1=42.91, wave  between wave 1 and waves 2, 3 and 5; and waves 3 and 5 (Table 10A).
2=43.53, wave 3=42.96, wave 4=42.03, wave 5=40.86) reflect the ~ This means that basic psychological needs were fulfilled towards the
degree to which people appreciate their work effort makes a positive ~ end of the pandemic, rather than in the initial (wave 1) or middle
contribution and brings benefits to others, or to the whole society. (wave 3) stages. On the contrary, the Wilcoxon signed rank test does
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TABLE 11 Patient care.

A. Different pandemic waves

10.3389/fpsyt.2023.1179803

B. Different consecutive waves (panel samples)

Wavel Wave2 Wave3 Wave4 Wavel Wave2 Wave3 Wave4 Waveb5
Wave 1 0.437 0.772 0.009 0.000 Wave 1 0.723 0.590 0.179 0.001
Wave 2 0.556 0.017 0.000 Wave 2 0.713 0.943 0.004
Wave 3 0.012 0.000 Wave 3 0.786 0.250
Wave 4 0.000 ‘Wave 4 0.009
Wave 5 Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05). The italic values are statistically significant (p<0.05).

TABLE 12 Stress of infection with COVIS-19.

A. Different pandemic waves

B. Different consecutive waves (panel samples)

Wavel Wave2 Wave3 Wave4 Waveb Wavel Wave2 Wave3 Wave4 Wave5
Wave 1 0.089 0.191 0.077 0.055 Wave 1 0.813 0.000 0.462 0.813
Wave 2 0.319 0.469 0.568 Wave 2 0.641 0.701 0.570
Wave 3 0.211 0.097 Wave 3 0.724 0.713
Wave 4 0.696 ‘Wave 4 0.794
Wave 5 Wave 5

(A) Different pandemic waves, (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05).

not show statistically significant differences in the satisfaction of basic
psychological needs between responses provided by the same people
in successive pandemic waves (Table 10B).

Regarding patient care, the Mann-Whitney U test shows
statistically significant differences (p <0.05) between waves 1 and 2
compared to waves 4 and 5. Also, the fourth wave stands out when
compared to waves 1, 2, 3 and 5 (Table 11A).

Average scores (wave 1=23.43, wave 4=22.21, wave 5=12.05)
show statistically significant differences, indicating that the basic
psychological needs were satisfied by adapting to the new pandemic-
related working conditions.

The Wilcoxon signed rank test also shows statistically significant
differences between wave 5 and waves 1, 2 and 4 (Table 11B). Panel
respondents report the same level of competence when caring for
patients, across the pandemic waves. However, participants from the
panel samples in wave 5 considered that the medical care provided
during the last pandemic wave was of a higher level than the one
specific to waves 1, 2 and 4, as shown by the following mean values:
wave 1 versus wave 5: 23.92 versus 11.78; wave 2 versus wave 5: 23.63
versus 11.45; wave 4 versus wave 5: 23.88 versus 11.11.

The medical personnel appreciated that the medical care they
provided during the pandemic was adequate (82% of respondents),
although at the cost of one’s own mental (14.2%) and physical
exhaustion (17.1%). It should be highlighted that deeply rooted
professional convictions, i.e., caring for patients is the central element
in the code of professional conduct in the medical field (88), influence
job satisfaction and make medical staff focus on the physical, mental,
and emotional wellbeing of patients, even when this task becomes
risky or even more demanding.

The Stanford Acute Stress Reaction Questionnaire (Stanford
Acute Stress Reaction Questionnaire) was introduced into the research
design starting with the second wave. Following the application of the
Mann-Whitney U test, no statistically significant differences in terms
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of scores were obtained when assessing the state of stress across
pandemic waves (Table 12A), although average scores recorded in
wave 3 (wave 3=47.32) are much lower than those recorded in wave
2 (wave 2=61.96).

The Wilcoxon signed rank test does not show statistically
significant differences between participants’ responses specific to
different pandemic waves (Table 12B).

The Maslach Burnout Inventory scale was introduced starting
with wave 3. The results of the Mann-Whitney U test point out
statistically significant differences (p <0.05) between wave 3 and waves
4, 5 and also between waves 2 and 3 (Table 13A).

The mean scores recorded during certain pandemic waves (wave
3=17.10, wave 4=23.67, wave 5=22.49) show a stronger increase in
burnout cases towards the end of the COVID-19 pandemic. The
Wilcoxon signed rank test shows statistically significant differences
between waves 3 and 4 (Table 13B), meaning that professional burnout
is prevalent in wave 4, compared to wave 3 (wave 4=22.36, wave
3=15.18).

4.3.4. Structural model testing

The developed model is based on inferential research results from
the previous sections. It estimates accommodation mechanisms
(causes and effects) to a continuous changing work environment.
We hypothesized that the perceived state of health is reflected in the
family relations, and in the work involvement. Work engagement gives
psychological satisfaction and makes work meaningful which makes
one feel fulfilled and valuable (Figure 2A).

Even if results show statistically significant but often week
relationships, the parameters for the presented model show a very
good-fitting reasonably consistent with the data: SRMR=0.027,
RMSEA=0.074, CFI=0.985, TLI=0.962. All the statistically
significant relationships are positive in direction. The level of perceived
health as a potential supporting factor in the family-work conflict has
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TABLE 13 Professional burnout.

A. Different pandemic waves

10.3389/fpsyt.2023.1179803

B. Different consecutive waves (panel samples)

Wavel Wave2 Wave3 Wave4 Wave5 B. Wavel Wave2 Wave3 Wave4 Wave5
Wave 1 NA NA NA NA NA Wave 1 0.045 0.250
Wave 2 0.001 0.783 0.940 Wave 2 0.862
Wave 3 0.009 0.001 Wave 3
Wave 4 0.709 Wave 4
Wave 5 Wave 5

(A) Different pandemic waves, (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05). *NA, no answer.
N [ )
A B
AGE FAMILY-WORK :
Satisfaction Health Basic Psychological CONFLICT
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Work
033 Engagement 0.32 091
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FIGURE 2
The structural model. (A) Hypothesized structural model. (B) Graphical representation of the structural model.

a loading factor of 0.34. The relation between perceived heath status
and work engagement has a loading factor of 0.10. Well-being at home
influences work engagement (loading factor 0.12). Work engagement
is an important mediator for the perceived meaningfulness of work
(loading factor 0.65) and for satisfying basic psychological needs
(loading factor 0.47). Work meaningfulness influences also the
satisfaction of basic psychological needs (loading factor 0.32).

Using the structural equation modelling (SEM) procedure
we obtained the relationships presented in Figure 2B. The final
structural model provides a good fit with all significant paths
(SRMR=0.072, RMSEA=0.085, CFI=0.928, TLI=0.910).
Figure 2B (Graphical representation of the structural model), the

In

measurement model has observed variables shown in rectangles, and
latent variables drown as circles; the structural model tests the
mediating effects between the latent variables (on the path satisfaction
- family-work conflict - work engagement - work meaningfulness -
psychological needs); straight lines with an arrow at the end represent
the hypothesized effect one variable has on another.

In SEM, the exogenous variable is Satisfaction (mainly the
perceived state of health), which has no predictor within the model.
All other variables are endogenous or dependent variables (e.g.,
family-work conflict, work engagement, work meaningfulness, and
psychological needs), their values being determined by other variables
in the model.
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All correlations are positive in direction with one exception: the
relation between age and satisfaction level (—0.18). This suggests that
youth is a moderate factor of confidentiality regarding perceived
health status and satisfaction level, disregarding the sex of participants.
The satisfaction level is a predictor of the family-work relation (0.58),
both having a moderate direct effect on work engagement.

The family-work relation is saturated by the measured variables
exhaustion (“Quite often I come back from work emotionally
exhausted, not being able to participate in family life;” 0.93), stress
(“The stress from work also affects me at home so that I can no longer
do what I like, or makes me happy;” 0.84) and tiredness (“When I get
home from work, I am too tired to participate in family activities,”
0.81). The largest direct contribution to work engagement comes from
inspiration (“My work inspires me,” 0.91), followed by enthusiasm (“T
am enthusiastic about my work,” 0.85), and a general feeling of
happiness (“I feel happy when I work hard,” 0.67).

The most consistent effect in the model is that of work engagement
on work meaningfulness (0.65). The general disposition that life has
meaning presents the highest direct contribution to work
meaningfulness (“I understand how my work contributes to the
meaning of my life,” 0.97), supporting personal development (“My
work contributes to my personal development,” 0.86), and becoming
the purpose in life (“My work contributes to a purpose greater than
myself,” 0.84). Work engagement moderately satisfies psychological
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needs (0.34), saturated by the freedom of choice (“At work, I have a
sense of choice and freedom in the things I do,” 0.83), competence in
achieving goals (“When I am at work, I feel that I am competent to
achieve my goals,” 0.70), and social connectivity (“I feel connected to
the people who care about me at work and who I care about,” 0.69).

As an important outcome, in SEM there are no correlations with
patient care, measuring physicians’ own perceptions of the quality of
care they provide to patients, which highlights that, regardless of
unfavourable long-term conditions, work involvement provides a high
level of health care professionalism.

5. Discussion

Although the COVID-19 pandemic was emotionally exhausting,
this study shows that the medical staff had a sense of personal
achievement due to meaningful work and commitment to work,
which is consistent with the results obtained by other research works
(89, 90). Respondents in our research advocated an enhance
involvement in the activities carried out during the pandemic crisis
(65.5%). According to Rana (91), job satisfaction plays an important
role in the work commitment and performance of medical
professionals. During pandemic conditions, job satisfaction was
related to the number of consecutive shifts, occupational well-being,
job security, and professional stability at work. The higher the
perceived job satisfaction, the higher the job performance and
productivity in healthcare (91). In Mukaihata et al. (92) study on
psychiatric nurses, work engagement moderated the direct and
indirect effects of patient-related stressor on job satisfaction.

Silvia De Simone et al. (93) found correlations between work
engagement, job satisfaction, and self-efficacy. During the COVID 19
crisis, research revealed that people with high self-efficacy are more
able and comfortable to take on challenging tasks, being more
confident in their ability to overcome difficult situations (94); self-
efficacy being negatively correlated with anxiety (95, 96).

Our findings highlighted that work engagement and high
perceived level of work meaningfulness reduce physicians’ burnout and
sustain the quality of patient care. In a systematic review of over 4,700
articles focusing on physicians’ burnout Hodkinson et al. (59) found
out that burnout related to low work engagement and meaningfulness,
as well as low job satisfaction, and low patient satisfaction.

Similarly, Guerrero-Barona et al. (97) carried out correlations
between the quality of family life and work conflict, psychosocial
factors, burnout syndrome and emotional intelligence.

Literature concerning work engagement before the COVID 19 crisis
indicated that work engagement was positively correlated with the
quality of care (24). Other studies examined the association of burnout
with the quality of patient care, based on samples from all categories of
medical personnel (98, 99). Babenko (100) investigated the role of basic
psychological needs (autonomy, competence, and relatedness) in
physicians” professional well-being in terms of job satisfaction, work
engagement, and burnout. This study indicated that the need for
relatedness had the largest contributions to physicians’ professional life
satisfaction, work-related engagement, and exhaustion, respectively.

We consider that these general factors and relationships sharpened
their manifestation during pandemic conditions. The uncertainty of
the pandemic triggered a mobilization of resources released by
physician’s commitment to work. Further, the work engagement raised
the awareness of the work meaningfulness under these extreme
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conditions. Likewise, patient care, becoming the central priority
during COVID 19 health crisis conditions, seems to have disconnected
from previous influencing factors and relationships.

6. Conclusion

The propose of this study was to identify potential affecting factors
of healthcare work sustainability during the change-related
uncertainty conditions generated by the COVID 19 crisis. Dynamics
and relations of nine carefully selected variables and constructs were
tracked along all five pandemic waves in Romania, which span from
March 2020 to April 2022. The tested variables and constructs are
perception of healthcare workers of their own state of health, their
workplace safety, the work-family conflict, the satisfaction of basic
psychological needs, the work meaningfulness and work engagement,
patient care, pandemic stress and burnout.

Key findings can be summarized as follows:

o The analysis identified perceived personal health status as an
important factor in the perception of the dangerousness of
workplace, the felt pandemic stress, the work-family conflict, the
satisfaction of basic psychological needs, the meaning of and
commitment to work

« Patient care seems to be above the own health perception and
may be associated with the satisfaction of the basic psychological
needs of the medical staff, the work-family balance, and the
perception of workplace safety

« The sense of belonging (ownership) and work commitment
correlate with the quality of patient care and supports the
encountered facts that the medical staff managed to find
resources to cope with professional stress and burnout during
the COVID 19 crisis

o Analysing items dynamics during the 5 pandemic waves, certain
adaptive attitudes (e.g., increasing confidence, satisfaction) and
behaviors towards COVID 19 pandemic threats emerged related
to gained experience and the progress in terms of medical
protocols and procedures

o The in-depth structural model identified that the own health
status satisfaction is a mediator of the family-work conflict and,
together, of the work engagement. In turn, work engagement
plays a significant role in satisfying basic psychological needs and
supporting work meaningfulness. Work meaningfulness
influences also the satisfaction of basic psychological needs.

However, despite these strengths, our study has also some
limitations that reduce the generalizability of results. The strongly
female-dominated samples, with 74.5% women, although it mirrors the
structure of the health personnel in Romania [70.5% female doctors in
2020, according to the National Institute of Statistics (101)] can be a
risk of gender bias in the overall generalizability of our findings.

Another drawback is that we have limited data from multiple
respondents who are part of all 5 pandemic waves and cannot have a
conclusive study in terms of comparing responses between waves.
Another limitation of the present research is given by the fact that we did
not include in the study a section on the possible infection of medical
personnel and the return to work after passing through a COVID 19
disease. Unfortunately, these limitations cannot be improved by further
research. Nevertheless, these findings can help medical health systems
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better identify inner vulnerabilities and strengths, on which coping
strategies can be developed to withstand future disturbances.
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Despite the aggregated burdens and challenges experienced by rural Black
women during the COVID-19 pandemic, many likely also demonstrated
strength and resilience to overcome challenges. A mixed methodology and a
community-based participatory approach will be used to collect multilevel data
on challenges, responses, resilience, and lessons during the pandemic from Black
women, community health workers, and community leaders in rural areas in
South Carolina (SC). Specifically, the unique circumstances and lived experiences
of rural Black women during the COVID-19 pandemic will be documented to
understand their needs regarding effective management of social, physical, and
mental health challenges through focus group discussions and in-depth interviews
with Black women, community health workers, and local community leaders
recruited from rural SC communities. Barriers, facilitators, and potential impacts of
multilevel resilience development will be identified through a survey administered
among rural Black women recruited from 11 rural counties (with one as site
for a pilot testing of the questionnaire). A report for public health practice will
be developed, including recommended strategies to optimize health systems’
emergency preparedness and responses through triangulation of qualitative
and quantitative data from multiple sources. Findings in the proposed study
will provide valuable references in terms of addressing social determinants of
health factor challenges during the pandemic, fostering resilience, and informing
evidence-based decision-making for policymakers. The study will contribute to
the development of public health emergency preparedness plans, which can
promote the resilience of women, their families, and local communities as well
as optimize effective preparedness and response of health systems for rural Black
women and their families during infectious disease outbreaks and other public
health emergencies.

KEYWORDS

COIVD-19, Black or African American, women, rural health, psychological resilience,
community-based participatory research
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Introduction

Existing literature suggests that women are more likely to
bear the brunt of socioeconomic and health consequences of the
pandemic due to the compounded effect of pre-existing gender
inequity, their social role as caregivers, work-life conflicts, increased
domestic violence, and limited access to healthcare services in
the context of COVID-19 (1-4). Unpaid caregiving during the
pandemic has imposed a disproportionate burden on women
who are often the primary caregivers for children and older
adults (5). Lack of paid leave, family caregiving responsibilities,
and traditional gender roles have placed additional strains on
work-life conflicts (6, 7). When social isolation and distancing
practices are being enforced in a pandemic, the risk of violence
against women increases (8, 9). The pandemic also has impacted
the availability and utilization of women’s healthcare services
such as sexual and reproductive health services and preventive
care such as mammography screening (10, 11). Mental health
issues for women related to financial and other stressors are
also evident during the pandemic (12). Furthermore, national
polls indicate that women are more likely than men to report
negative mental health effects from worrying about COVID-19
(13, 14).

Black women from rural households in southern states are
especially vulnerable, given the existing disparities in social
determinants of health (SDOH), health infrastructure, and access
to healthcare resources (15-18). The disproportionate effects of
COVID-19 among racial/ethnic minority groups were present from
the beginning of the pandemic (19). Counties with large Black
populations experienced greater case, mortality, and progression
rates of the disease than counties with small Black populations (20).
Analysis of data from the COVID Tracking Project highlighted
that the national COVID-19-related mortality rate for Black people
was 2.4 times higher than that of White people (21). The COVID-
19 pandemic further elevated social disparities. Black people were
more likely than White people to experience job or wage loss
because of the pandemic (44 and 38%, respectively) (22) and
experienced higher levels of food insufficiency and rent or mortgage
defaults relative to other racial and ethnic groups as well (23).
In addition, the southern United States is a region in which
structural racism and oppression have resulted in poor health
infrastructure, limited access to care (e.g., lack of health insurance
and geographic maldistribution of healthcare services) (24), and
biased and suboptimal care (25, 26).

Despite the aggregated burdens and challenges experienced
by rural Black women during the pandemic, it is likely that
many have also demonstrated strength and resilience to overcome
challenges and manage critical resources for themselves and
their families (27, 28). Resilience refers to the capacity to which
individuals are able to respond to stress-induced challenges and
burdens (29). Within the literature over the past few decades,
there has been a shift to consider resilience not only as an
individual trait but, from the ecologic perspective, an bidirectional
interaction between individuals and their environment (30).
Thus, resilience can now be understood as a multidimensional,
responsive, and dynamic process across the life span (31).
Resilience can be cultivated through a series of protective factors
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such as social support, self-efficacy, positive self-perception, and an
optimistic perspective of the future (32-34). The extant literature
demonstrates the essential role of protective factors in aiding in
the bolstering and maintenance of resilience within the individual,
community, and the institutional levels of the socioecological
model in times of crisis including public emergencies (35-39).
Several recent studies particularly examined the resilience model
for older people in the context of COVID-19 pandemic (40,
41).

Resilience can play a significant role in the coping and
responses to the pandemic (42, 43). However, empirical data are
especially limited regarding the needs and challenges among Black
women in rural areas, how they successfully cope with SDOH
challenges during the pandemic, and the facilitators of resilience
from multiple levels (e.g., family, community, policy) (14, 44-46).
Furthermore, there are limited data on first-hand evidence from
front-line health workers and key stakeholders in rural areas such
as community health workers and community leaders who are
rooted in local communities, serve women in rural areas through
connecting local neighborhood and external resources, and can
provide insights and recommendations to public health policy and
practice (47).

To address these gaps, a mixed-methods exploratory study will
be conducted to collect multilevel data on challenges, responses,
and resilience among rural Black women during the pandemic. A
community-based participatory approach will be used to engage
Black women, community health workers, and community leaders
in South Carolina (SC), a state with 27% of its population
being Black and 33.7% of its population living in rural areas
(48). The advanced understanding of the resilience process and
facilitators and barriers of resilience for women will contribute to
optimizing emergency preparedness and response for special needs
and challenges identified for Black women from rural areas and
their families (42).

Methods and analysis

Research setting and community
engagement

Research setting

SC is a largely rural state (48), currently ranked the 42nd
overall healthiest state, 49th for cost of care, and 32nd for access
to care in the nation (49). A majority of counties in SC (45
of 46) are designated as Health Professional Shortage Areas (50,
51). SC also ranked at the bottom for various health outcome
indicators in 2019: 49th in infectious diseases, 41st in maternal
mortality, and 39th in infant mortality (52). According to the
most recent American Community Survey, White people account
for 63.7% of the whole population, followed by Black people
(27.03%), and Hispanics or Latinos (6%). In SC, racial disparities
exist in many healthcare outcomes such as breast cancer (53, 54),
stroke (55), maternal health (56, 57), and cervical cancer (58,
59). Considering SC’s poor health ranking, striking disparities in
many health outcomes, racially diverse population, and historical
Southern context, SC has an appropriate environment to explore
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and understand lived experiences of Black women living in
rural areas facing SDOH challenges during the pandemic. The
study will be conducted in 11 rural counties (out of totally 46
counties in SC) in which Black people account for over 30%
of the total population. These counties have been heavily hit by
COVID-19. The participants of the study are adults with a large
range of age in order to explore the lived experiences across
life course.

Community engagement and Community
Advisory Board

The research team will closely work with community-based
organization and community health workers on the study design
and implementation. Our main local partner is the South
Carolina Community Health Worker Association (SCCHWA), a
community-based organization made up of community health
workers and their supporters in SC. It provides a forum for
networking and sharing of strategies and resources as well as
a foundation for education and training of community health
workers. The SCCHWA has implemented numerous health
promotion education projects with local partners across SC,
including the multilevel COVID-19 vaccination promotion project
among Black communities with collaboration from our team. With
the assistance of the SCCHWA, a CAB will be assembled to
include Black women, community leaders, government officers,
healthcare providers and community health workers. The CAB
members will either live in or serve people in the local
communities or have strong connections with rural communities.
The CAB will meet every 2 months to provide advice regarding
community engagement, study protocol development, and research
implementation and dissemination.

Study design

The proposed mixed methodology study consists of three
main specific research phases in term of study design. Phase
1 is qualitative research via focus group discussions (FGDs)
and in-depth interviews with Black women, community health
workers and community leaders in rural areas. Phase 2 is
quantitative research including the adaption of assessment tools
and implementation of a survey among Black women from the
research sites. Phase 3 includes data triangulation and report
writing. A community charrette approach (60) will be applied in
report revision and finalization to empower local partners.

Qualitative research

Focus group discussions

FGDs will be conducted with Black women, community health
workers, and local community leaders recruited from various rural
SC communities to document the unique circumstances and lived
experiences of rural Black women during the COVID-19 pandemic
and to understand their needs regarding effective management of
social, physical, and mental health challenges.
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FGD is selected to collect qualitative data for Aim 1 since
it is a time-efficient and interactive approach to conduct need
assessments among diverse subgroups (61). With the assistance of
SCCHWA and the CAB, participants will be purposely recruited
from the study sites including Black women (n—15), community
health workers serving rural communities (1—10), and local
community leaders (n—10) to conduct 3 FGDs. The Black women
will include young adults (18-34 years of age), middle-aged
adults (35-59 years of age), and older adults (>60 years of
age) given that COVID-19 may impose different challenges for
women at different age. COVID-19 infection history of women
and their families will also be considered to maximize the
focus group representativity. Community health workers will
include the ones staying short in the local communities (<3
years) and staying long (> 3 years). Community leaders may
include people from churches, non-government organizations,
grassroot organizations, or other trusted messengers in local
communities with covering both health-related organizations and
non-health-related organizations. Potential eligible participants
will be identified through local community health workers in study
sites (for Black women), SCCHWA staff (for community health
workers), or reccommendation by the CAB (for community leaders).
Research staft at SCCHWA will conduct outreach and recruit the
participants, highlighting that the FGDs are confidential.

To ensure that FGD participants have sufficient time and
opportunities to express their opinions and share their experiences,
the research team will hold relatively small FGDs with 5-6
participants per group. The group discussion guidelines will
be drafted by the research team and then be reviewed and
discussed by our local partners and the CAB to ensure that the
questions are meaningful in local contexts and asked in appropriate
way/language. The FGDs will be facilitated by experienced
SCCHWA project staff, but research staff will attend all of the
FGDs as backups and for assistance. The main topics of the
FGDs may include: (1) lived experiences in response to the
COVID-19 pandemic, including COVID-19 prevention, testing,
and treatment and health seeking; (2) challenges with various
health and social aspects during the pandemic; (3) impacts of
COVID-19 on physical health, mental health, family relationships,
social networks, and socioeconomic conditions; (4) needs and
available resources to address multiple challenges, especially SDOH
challenges; and (5) unmet needs and additional resources they
need to deal with the evolving pandemic and life recoveries.
To avoid research burden of the participants, the research team
will select relevant topics and tailor the questions to different
groups. For example, for Black women participants, the questions
will focus on their own experiences; for community leaders,
the topics will also include their observations of the whole
communities; and for community health workers, the discussion
will focus on lessons in bridging communities and healthcare
systems, reflections on organizational responses, and suggestions
toward capacity building as public health front-line workers. The
FGDs will last about 1h and be held in a private conference
room at the SCCHWA site offices. Considering the transportation
cost and burden for participants, online FGDs via an Internet
conference (e.g., Team, Zoom meetings) will also be prepared for,
depending on local logistics as well as suggestions and preferences
of the participants.
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In-depth interviews

In-depth interviews will be conducted with Black women,
community health workers, and community leaders recruited
across the communities to explore effective strategies that women
use in coping with various challenges in the pandemic and identify
barriers to and facilitators of multiple resilience. Given that people
will apply various coping strategies and demonstrated different
types of resilience, in-depth interviews will be an appropriate
approach to collecting qualitative data regarding our specific
research aims, which will offer opportunities for one-on-one,
in-depth conversations with minimum influence of others on
the interviewee.

Following a similar study protocol as used in the FGDs,
the research team will purposely recruit about 20 Black women
living in rural areas, 10 community health workers, and 10
local community leaders for in-depth interviews. A “saturation”
approach will be applied in the interviews, whereby respondents
will be interviewed until a point that no significant new data are
anticipated from additional interviews. Data saturation will be
assessed after ~60% of the interviews have been conducted with
each group of participants.

Separate interview guides will be developed for Black women,
community health workers, and community leaders. Semi-
structured qualitative interview guides will be created with
significant input and guidance from the local CAB. The interview
guides will be grounded in phenomenological and constructivist
frameworks, which provide a general structure for discussion
but require participants to provide their own conceptualizations
of terms and phrases based on their life experiences. The
interview with Black women will document their lived experiences
and various coping strategies in response to SDOH challenges
during the pandemic; identify components of multilevel resilience,
interactions of different resilience, and barriers and facilitators
for resilience; and needs, expectations, and suggestions for health
systems’ emergency responses tailored to their needs. Interviews
with community health workers and community leaders will
focus on community resilience and institutional/organizational
resilience observed and experiences during the pandemic, local
resources, community connections, and their reflections and
insights on optimizing emergency response strategies in healthcare
systems and local communities. Additional topics will be added
as appropriate and as indicated by the CAB and findings from
the FGDs. With appropriate consent, the interviews will be
audio-recorded. Interviewers will take field notes during the
interviews to serve as a complementary data source. The field notes
will include interviewees non-verbal responses and interviewers’
observations or impressions regarding the conditions of the
interviews. Each interview will take 1h led by a trained interviewer
in a private room. Online interview will be conducted if preferred
by the participants.

Qualitative data analysis

The analysis of both FGD and in-depth interview data will be
guided by grounded theory (62) in order to obtain key themes
based on data itself rather than preexisting opinions. This inductive
approach helps prevent preconceived notions from interfering
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with the data collection and analysis (62). In keeping with the
grounded theory principles, data analysis will run concurrently
alongside data generation. Transcription and coding will take
place after the first three interviews for each group. The line-
by-line open coding will sensitize us to the range of potential
meanings in the data and identify themes. Axial coding will be
used to elucidate relationships between themes and subthemes
along with their properties and dimensions. Memo writing and
diagramming will be used to develop themes and relationships
between themes. Research staff will independently code all of the
transcripts. Any coding disagreements will be resolved through
discussions. Representative quotes will be selected verbatim to
illustrate key findings. Data analysis will be conducted through
the software NVivo 12. The project coordinator and research staff
at SCCHWA and CAB members will also contribute to result
interpretation and findings dissemination.

The findings from qualitative research in Phase 1 will be
used to inform the cultural adaptation of assessment tools in
Phase 2 and data triangulation and report development in
Phase 3. Specifically, the measurement instruments and existing
scales will be adapted regarding resilience, coping, and other
psychosocial wellbeing outcomes in the local context. The results
of the qualitative studies will advance our understanding of the
social and cultural environment that surrounds Black women,
their families, and community health workers, and thus assist
us in measurement selection and adaptation. Reports will be
developed on needs assessment and strategy recommendations
based on the rich qualitative evidence. For example, the
materials of lived experiences and challenges of Black women,
community health workers, and other key stakeholders in rural
communities as they have faced this public health crisis will
inform potential interventions and policymaking in fostering
resilience and readiness for public health emergencies among
rural communities and healthcare systems. Specific scenarios
and examples needed in the intervention will also be developed
by extracting the qualitative data and/or citing representative
quotes. From the perspective of the community-based research,
our local partner will be engaged in each step of the study
design and data collection and analysis, which will empower
community health workers and increase their ownership of this
project, and thus further strengthen the academic-community trust
and collaboration.

Quantitative research

Participants and recruitment

After discussion with our local partner SCCHWA, a cluster
sampling approach will be used to recruit ~200 Black women
living in rural areas in SC. Specifically, the research team
will select 11 counties (with one county as the site for pilot
testing) in SC as our study sites. About 20 Black women in
each site will be recruited. With the coordination of research
staff at SCCHWA, community health workers serving the rural
communities in the study sites will recruit potential participants
for the survey through disseminating project flyers at community
activity centers, community clinics, grocery stores, and public
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libraries. Inclusion criteria include: (1) Black females; (2) at
least 18 years of age; (3) living in the study site since the
COVID-19 outbreak; and (4) not concurrently participating in
any health promotion intervention. A half-day project training
workshop will be conducted for the local research team (mainly
composed of community health workers) in terms of study
protocol, data collection, and research ethics. The trained research
staff (survey interviewers) will confirm the eligibility of the
participants; explain the study design, including the purpose,
procedure, risk and benefit, and confidentiality issues; and invite
them to participate. All who agree to participate will provide written
informed consent.

Data collection

Survey interviewers (local community health workers who
receive project training) will administer the survey to participants
via Tablets. The Tablet will display and read (with a real human
voice, utilizing a headset) the survey questionnaire in a private
room (e.g., community health worker’s office) in local counties
where the participants are recruited. By using this method, the
research team will not only ensure the privacy and quality
of the data collection, but also ensure that varying degrees
of literacy do not affect the individual’s ability to understand
the items. Clarifications or assistance (with the Tablet) will be
provided on site by the interviewers as needed. It is estimated
that the survey will take about 30min. Participants will be
instructed to take a short break (~5min) after every 15min
as needed.

In the survey, basic screening will be conducted to avoid
logic errors in completing the questionnaire. The project PI and
local partner will take the responsibility of data quality control
and monitoring during the data collection by randomly selecting
and reviewing first five finished questionnaires and data record
from each site. The questions and feedback will be provided
to the research staff in a timely way through daily supervision
by SCCHWA and regular meeting and monitoring by the USC
research team.

Key measurements

The key measurements in this study are composed of primary
outcomes, secondary outcomes, and individual background
measures (to be collected through the survey questionnaire);
and contextual measures (to be extracted from publicly available
datasets). Most of the demographic and psychosocial and health
behavior measurements used for Black women participants in this
study are field-tested and validated in previous studies and have
been shown to be reliable and valid. The measures will be further
modified based on the specific aims of this study, qualitative study
findings, and literature on resilience, coping strategies, mental
health in the context of COVID-19. The final draft of all measures
will be reviewed by the CAB and will be pilot-tested among 15 Black
women recruited from pilot-testing site to obtain participants’
perspectives on the clarity, cultural sensitivity, and appropriateness
of relevant measures.

Primary outcomes will be mental health symptoms measured
by standardized self-reported scales with good psychometric
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characteristics (e.g., validity and reliability) in previous studies:
(1) depression, measured Patient Health Questionnaire-9 (PHQ-
9) (63). One recent literature review suggests solid evidence
supporting the validity of the PHQ-9 as a unidimensional measure
of depression. Used in major depressive disorder (MDD) screening
with a cut-point of 11, its sensitivity was 95% and specificity
was 88.3% (PPV 51.4%, NPV 48.6%) (64); (2) anxiety measured
by Generalized Anxiety disorder-7 (GAD-7) (65). Confirmatory
factor analyses suggest the 1-dimensional structure of the GAD-
7 and its factorial invariance for gender and age. GAD-7
shows high reliability across gender and age groups (o = 0.89).
Intercorrelations with the depression and the Rosenberg Self-
Esteem Scale were r = 0.64 (P < 0.001) and r = —0.43 (P <
0.001), respectively (66). (3) Post-traumatic stress disorders, PTSD,
measured by (PC-PTSD-5) (67). The PC-PTSD-5 is modified based
on Primary Care PTSD screen (PC-PTSD) to reflect the new
Diagnostic and Statistical Manual of Mental Disorders (DSM-
5) criteria for PTSD. The PC-PTSD-5 demonstrated excellent
diagnostic accuracy (AUC = 0.941; 95 % C.I.: 0.912-0.969) (68);
and (4) domestic violence measured by a four-item scale that asks
respondents how often their partner physically Hurt, Insulted,
Threatened with harm, and Screamed at them. These four items
make the acronym HITS (69). This is a short domestic violence
screening tool widely used in a family practice setting. The
sensitivity ranged from 30 to 100% and specificity ranged from 86
to 99%. The reliability is generally good (o ranged from 0.61 to
0.8) (70).

Secondary outcomes will include multiple resilience and their
resources: (1) individual resilience of Black women, for example,
personal resilience strengths (71), coping strategies (72), self-
concept (73); (2) family factors, for example, quality of relationship
(74), and healthcare system factors, such as perceived acceptance
and trust from healthcare facilities; (3) community resilience,
for example, perceived social support (75); and (4) institutional
resilience, for example, organizational resilience (an organization’s
ability to anticipate issues ahead of time and develop a plan for
handling identified problems) (76).

Individual background measures are basic sociodemographic
variables, including: (1) age; (2) educational level; (3) marriage
status; (4) household income; (5) health insurance; (6)
employment; and (7) COVID-19 infection history, long COVID
symptoms, or caregiving experience for family members or
neighbors infected by COVID-19, if any.

Contextual characteristics variables include aggregated
county-level measures at the structural level, community level,
and institutional level (Table 1): (1) Structural level: SDOH
obtained from the American Community Survey (ACS) (77);
(2) Community level: social capital data from an existing dataset
from the county-level Social Capital Index Project in the US
(78), behavioral and environmental risk exposure data obtained
from Behavioral Risk Factor Surveillance System (BRFSS) and
County Health Rankings & Roadmaps Program (CHRRP); and (3)
Institutional level: health infrastructure data can be retrieved from
Area Health Resources File (AHRF), including health professions
capacity [primary care physicians (PCP) per 100,000 population,
population to PCP ratio] and distance to health facilities. All the
aggregated data are county-level measures so we control the cluster
effect of various counties in the analysis.
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TABLE 1 Contextual characteristics variables and their data sources.

Variables at multiple Data sources

socioecological levels

Structural level

SDOH measures: population characteristics
(race/ethnicity composition, urban/rural status),
percent of population with a high school
education, percent of population lacking health
insurance, income inequality, median household
income, percent of population unemployed,
percent of population living in poverty, percent of
population living with food insecurity, percent of
population living in unstable housing

American Community
Survey
(ACS)

Community level

Social Capital Index
Project

Social capital index score: family unity (e.g., share
of births in past year to women who were
unmarried, share of own children living in a
single-parent family), community health
(numbers of non-religious, non-profit
organization, religious congregation per 1,000
population and informal civic engagement),
institutional health (Presidential election voting
rate, mail-back census response rate, confidence in
institution), collective efficacy (Violent crimes per
100,000 population)

Behavioral Risk Factor
Surveillance System
(BRFSS)

County Health Rankings
& Roadmaps Program
(CHRRP)

Behavioral and environmental risk exposure:
depression rate and poor mental health days,
substance use indicators

Institutional level

Health infrastructure: health professions capacity Area Health Resources
[e.g., primary care physicians (PCP) per 100,000 File

population, population to PCP ratio], health (AHRF)

facilities capacity, distance to health facilities

Data analysis

Given the preliminary nature of this work and the small sample
size dictated by time and budget limitations of the 1-year research
mechanism, quantitative analyses will focus on obtaining estimates
of mental health outcomes and multilevel resilience among Black
women living in rural areas and characteristics associated with
these outcomes, for use in design of a larger study. Therefore,
the specific analysis plan includes (1) Participant characteristics
will be presented using counts and percentages for categorical
variables and means and standard deviations or medians and inter-
quartile ranges (IQR) for continuous variables; (2) Descriptive
statistics will be used to evaluate distributions of the measures;
(3) Psychometric characteristics of scales will be evaluated using
Cronbach’s alpha and factor analysis, then compared to published
scale psychometrics in Black women if possible. The temporal
stability of scales will also be investigated to ensure reliability.
These approaches will help assess the utility of the instruments
used for future analyses and research in this subpopulation; (4)
Exploration and estimation of the associations between primary
outcomes (mental health and domestic violence) and secondary
outcomes (multilevel resilience), for which correlation analysis
and ANOVA for continuous variables will be conducted; and
(5) Potential cofounders (e.g., sociodemographic factors) will
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be evaluated for associations with outcomes using Wilcoxon
rank sum or independent-sample ¢-tests, Spearman or Pearson
correlations, and chi-square tests as appropriate. Multivariable
analyses will be used to adjust for sociodemographic and other
potential covariates (including aggregated county-level contextual
characteristics). Cluster effect will be adjusted too in the
regression analysis.

Power analysis

Since the proposed study is not a clinical trial or longitudinal
study, it is not designed or powered to determine the overall
intervention effect nor the causal relation between key variables. It
is hard to calculate the power and appropriate sample size due to
lack of information of key indicators. However, according to rule of
thumb of the minimum sample sizes in absolute Ns, any N > 200
sample offers adequate statistical power for data analysis (79, 80).
Therefore, the sample size of 200 in our quantitative study is still
acceptable and the preliminary data analysis will help to provide
some insights into the promise of a potential resilience-based
intervention to inform a future RCT.

Data triangulation and report development

Data triangulation

Different types of data will be synthesized and triangulated in
different forms and from multiple sources, including inputs from
our governmental and community partners and the CAB, findings
from the qualitative research and quantitative research, published
peer-reviewed and gray literature, conference presentations,
government reports, and unpublished data. The data triangulation
activities will engage various community and health organization
stakeholders (e.g., through local data sharing and interpretation
forums). The main results/themes will be cataloged using data-
plotting worksheets to identify areas of convergence (“syntheses”)
or divergence of the study findings from different sources of data
(81). For issues with significant divergence from multiple data
sources, the CAB and other key stakeholders will be consulted with
for further clarification and interpretation. For results that remain
inconclusive, the research team will generate research questions or
hypotheses for future research.

Drafting the final report

With assistance from SCCHWA and CAB, the University
of South Carolina (USC) research team will draft the final
report on policy recommendations based on the outputs of
data triangulation. Generally, five key issues will be covered in
the policy recommendation report: (1) Risk and vulnerability
including the key challenges, especially SDOH challenges among
Black women in rural communities during the COVID-19
pandemic and their unique needs in healthcare access and mental
health intervention; (2) Resilience including the manifestations
of multilevel resilience (individual-, community-, institutional-
level) extracted from participants’ lived experiences and their
coping strategies. (3) Resources including available resources
for Black women and community health workers in local
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communities in response to public health emergencies as well
as the types of resources they need but that are not yet
available to optimize emergency responses; (4) Community
connectedness. Rural communities could be connected with each
other and shared resources through statewide health organizations
such as SCCHWA. The practice will be discussed regarding
resource sharing and collaborations across communities but
within a common healthcare system; and (5) Planning and
procedures. Recommendations will be provided about how to
improve preparedness and readiness in response to public health
emergencies through highlighting the take-home messages for
policymakers in healthcare systems. The report will be tailored
for community health workers as part of toolkit of their resilience
development to optimize emergency preparedness and responses in
research translation phase.

Finalizing report via community charrette

The report draft will be adapted and finalized through a
community charrette among the CAB members. As a community
engagement strategy recommended by the National Minority
AIDS Council, a charrette is a collaborative planning process
that purposefully brings together the expertise of community and
academic research partners in order to strengthen partnerships,
engage stakeholders, and make decisions regarding translational
research (82). Since the launch of the charrette model in 2009
[ie., originating from a clinical translational science award
(CTSA) initiative], this process has been used successfully
to launch community-engaged research initiatives across the
clinical-translation spectrum (82, 83). This approach can help
address specific community problems and provide a context for
integrating design and scientific inquiries with local community
knowledge (84).

The community charrette will be held in a USC or
SCCHWA conference room to assure privacy or conducted in a
Zoom platform using the “breakout discussion room” function,
depending on the logistics and the COVID-19 situation at the time.
CAB members will receive the report draft 2 weeks prior to the
charrette and be required to review and provide feedback on its
content and structure. The charrette will begin with a review of
the charrette goals and an explanation of the procedures for the
day. Participants (about 10-15) will be divided into groups of 3-
4, and members of the research team will co-lead each of the small
group discussions. Each group will discuss the same set of questions
that are based on the charrette objective (e.g., feedback on each
chapter, strengths and weakness, additional content, etc.), and a
co-leader will record the primary points on poster paper. After
completing small group discussions, the full group will re-convene,
and a representative from each group will present their findings;
other members will ask questions and points of clarification, and
additional information will be added to the poster paper if needed.
The poster paper notes become the primary data source. Field notes
will be taken during the course of the charrette by two research
staff, with observational and interpretive elements. At the end of
the charrette, the CAB will engage in a process of critical reflection
regarding the group and develop combined reflection notes based
on these conversations.
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The report will be further revised and finalized based on the
data/notes collected from the community charrette among the CAB
members. The USC research team will lead the revision and hold
multiple meetings of research staff (from both USC and SCCHWA)
when necessary. An iterative process will be used with interactive
strategies similar to the community charrettes, whereby poster
paper notes become new primary data sources, along with field
notes taken during the course of each meeting.

Discussion

The COVID-19 challenges, responses, and resilience among
Black women and their families in rural communities in southern
states are critical issues for addressing health disparities and
improving population wellness. Aiming to explore lived experience
and resilience resources among Black women in rural areas,
our study has several strengths in terms of theories, data
integration, and research approach. First, the integration of
multilevel resilience emphasized in the proposed study will
address potential limitations or even hazards of an “individual
resilience only” approach (e.g., lack of cultural reflection regarding
individualism, victim blaming) and inform effective strategies to
equip Black women in rural areas with supportive systems from
their communities for boosting resilience. Second, the multiple
sources of data collected from key stakeholders (e.g., Black
women, community leaders, and community health workers) will
delineate a full picture regarding individual, institutional, and
social/cultural factors influencing the manifestations and effects
of different resilience in the context of the southern states. Our
final recommendation report based on data triangulation will
inform a comprehensive, concrete, and evidence-based strategies
and/or interventions tailored for Black women living in rural
areas. Finally, the application of community-based participatory
approach will contribute to research/operational capacity-building
to paraprofessionals and local health organizations, which will, in
turn, enhance resilience, increase access to care, improve public
health emergency response, and address the healthcare needs of
underserved subpopulations and communities affected by COVID-
19 (including long COVID).

This study also has some limitations. First, the participants
recruited in the study may not be representative for all the
Black women in SC given not all of them can access to the
recruitment flyers or have the time to receive the interview or finish
the survey questionnaire. With the assistance of the community
health workers rooted in the local communities, the research
team will advertise our project recruitment via multiple channels
and optimize their social network in reaching out the “hidden”
group. Second, it is difficult to avoid bias in data collection. For
example, the recall bias and socially desirable bias may occur in our
in-depth interviews and self-report-based survey. Therefore, the
insights and advice from the CAB through each step of the research
development, implementation, and interpretation of the findings
is critical and helpful. Third, the study sites are not randomly
selected from all the Black rural counties in SC with a relatively
small sample size. Therefore, the findings may not be generalized to
the SC and beyond. Further studies with a larger sample size using
random sampling are needed to improve the external validity of
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the resilience study among Black women in rural areas. Last, the
study will not recruit Black men in rural counties therefore there is
no “control group” in data analysis. This study design is based on
the research aims with a focus on Black women’s lived experiences.
Future studies can investigate and compare the challenges and
resilience by gender.

Despite these limitations, this study will have strong and
sustainable public health implications in terms of improving
emergency responses and informing capacity-building strategies.
Through reviewing our reports, the health officers will get
a comprehensive picture of the lived experience, vulnerability
and resilience of rural Black women, their families, and local
communities; obtain solid, multi-level, and multi-type evidence of
the common challenges and typical situations Black women and
their families have to face in public health crisis; and develop
effective strategies and plans for resource allocations to increase
the preparedness of the whole health system for future local or
national emergencies.

Identifying potential resilience resources in local communities
that may mitigate negative impacts of COVID-19 pandemic will
inform capacity building within rural healthcare system. The
findings of this proposed study will assist the state agencies
and health systems in their efforts in assessing, integrating,
and fostering multilevel resilience resources, particularly at the
institutional and community levels. In the future, the research
team will work with SCCHWA and key stakeholders through
a series of meetings and workshops to finalize the assessment
tools and develop training materials beyond the toolkit to assist
with institutional resilience development and improvement within
community health workers. Through long-term ownership by
SCCHWaA of the assessment instruments and training package, the
resilience development will be sustained and incorporated into the
capacity building efforts in response to public health emergency
now and in the future.

The data collection, analysis, and interpretation will strengthen
our collaboration with SCCHWA and other key stakeholders in
rural communities. The dissemination of findings will further
enhance the academic-government partnership in response to
COVID-19 and future public health emergencies and address
unique health needs among rural Black women and their families.
The key stakeholders will be encouraged to share their lessons and
experiences from front-line practice and give insights into their
expectations and recommendations so that the research team can
collectively develop plans and strategies for building a resilient
health system.

In conclusion, findings in the proposed study will provide
valuable references in terms of addressing SDOH challenges during
the pandemic, fostering resilience, and informing evidence-based
decision-making for policymakers. The study will contribute to
the development of public health emergency preparedness plans,
which can promote the resilience of women, their families, and
local communities as well as optimize effective preparedness and
response of health systems for rural Black women and their
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families during infectious disease outbreaks and other public
health emergencies.

Ethics statement

The studies involving human participants were reviewed and
approved by the Institutional Review Boards at the University of
South Carolina (Pro00123957). Informed consent will be provided
by participants in the focus group discussions, in-depth interviews,
and survey. All methods will be conducted in accordance with
relevant guidelines and regulations. The patients/participants
provided their written informed consent to participate in this study.

Author contributions

SQ and XL conceptualized and designed the study. SQ wrote
the first draft. SW and XL participated in reviewing and editing
the original proposal. BO reached out and engaged local partners
and community organization. SQ and SW secured the funding. All
authors critically reviewed and edited the manuscript. All authors
contributed to the article and approved the submitted version.

Funding

The current study was funded by Centers of Disease Control
and Prevention (Grant# 3U48 DP006401-04S7).

Acknowledgments

The authors thank the engagement of South Carolina
Community Health Worker Association in the current study,
especially the constructive feedback from Ms. Donna Mack and Ms.
Lynda Guess.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1156717
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Qiao et al.

References

1. King T, Hewitt B, Crammond B, Sutherland G, Maheen H, Kavanagh A.
Reordering gender systems: can COVID-19 lead to improved gender equality and
health? Lancet. (2020) 396:80-1. doi: 10.1016/S0140-6736(20)31418-5

2. Fisher AN, Ryan MK. Gender inequalities during COVID-19. Group Process Interg
Relati. (2021) 24:237-45. doi: 10.1177/1368430220984248

3. Wenham C, Smith J, Davies SE, Feng H, Grépin KA, Harman S, et al. Women are
most affected by pandemics—lessons from past outbreaks. Nature. (2020) 583:194-8.
doi: 10.1038/d41586-020-02006-z

4. United Nations. Policy Brief: The Impact of COVID-19 on Women (2020).
Available online at: https://www.unwomen.org/sites/default/files/Headquarters/Attac
hments/Sections/Library/Publications/2020/Policy-brief-The-impact-of-COVID-19-0
n-women-en.pdf (accessed February 20, 2023).

5. Hupkau C, Petrongolo B. Work, care and gender during the Covid-19 crisis. Fisc
Stud. (2020) 41:623-51. doi: 10.1111/1475-5890.12245

6. Schieman S, Badawy PJ, Milkie A, Bierman M. A
life  conflict  during the COVID-19  pandemic.  Socius.
7:2378023120982856. doi: 10.1177/2378023120982856

work-
(2021)

7. Del Boca D, Oggero N, Profeta P, Rossi M. Women’s and men’s work, housework
and childcare, before and during COVID-19. Rev Econ Househ. (2020) 18:1001-
17. doi: 10.1007/s11150-020-09502-1

8. Malik S, Naeem K. Impact of COVID-19 Pandemic on Women: Health, Livelihoods
& Domestic Violence. Sustainable Development Policy Institute (2020). Available online
at: htp://hdlhandle.net/11540/11907 (accessed February 20, 2023).

9. Mojahed A, Brym S, Hense H, Grafe B, Helfferich C, Lindert J, et al. Rapid
review on the associations of social and geographical isolation and intimate partner
violence: Implications for the ongoing CoViD-19 pandemic. Front Psychiatry. (2021)
12:486. doi: 10.3389/fpsyt.2021.578150

10. Sprague BL, Lowry KP, Miglioretti DL, Alsheik N, Bowles EJ, Tosteson
AN, et al. Changes in mammography use by women’s characteristics during the
first 5 months of the COVID-19 pandemic. J Natl Cancer Inst. (2021) 113:1161-
7. doi: 10.1093/jnci/djab045

11. Song H, Bergman A, Chen AT, Ellis D, David G, Friedman AB, et al. Disruptions
in preventive care: mammograms during the COVID-19 pandemic. Health Serv Res.
(2021) 56:95-101. doi: 10.1111/1475-6773.13596

12. Thayer ZM, Gildner TE. COVID-19-related financial stress associated with
higher likelihood of depression among pregnant women living in the United States.
Am ] Hum Biol. (2021) 33:¢23508. doi: 10.1002/ajhb.23508

13. Frederiksen B, Gomez I, Salganicoff A, Ranji U. Coronavirus: A Look at Gender
Differences in Awareness and Actions. San Francisco, CA: Kaiser Famiy Foundation-
Women’s Health Policy (2020). Available online at: https://www.kff.org/womens-healt
h-policy/issue-brief/coronavirus-a-look-at-gender-differences-in-awareness-and-acti

ons (accessed March 2, 2023).

14. Lauren BN, Silver ER, Faye AS, Rogers AM, Woo-Baidal JA, Ozanne
EM, et al. Predictors of households at risk for food insecurity in the
United States during the COVID-19 pandemic. Public Health Nutr. (2021)
24:3929-36. doi: 10.1017/51368980021000355

15. Bowleg L. Were not all in this together: On COVID-19,
intersectionality, and structural inequality. Am. J. Public Health. (2020) 110:917.
doi: 10.2105/AJPH.2020.305766

16. Chandler R, Guillaume D, Parker AG, Mack A, Hamilton J, Dorsey J, et al. The
impact of COVID-19 among Black women: evaluating perspectives and sources of
information. Ethn Health. (2021) 26:80-93. doi: 10.1080/13557858.2020.1841120

17. Adesogan O, Lavner JA, Carter SE, Beach SRH. COVID-19 stress and the
health of black Americans in the rural south. Clin Psychol Sci. (2022) 10:1111-
28. doi: 10.1177/21677026211049379

18. Brooks JM, Patton C, Maroukel S, Perez AM, Levanda L. The differential
impact of COVID-19 on mental health: implications of ethnicity, sexual
orientation, and disability status in the United States. Front Psychol. (2022)
13:902094. doi: 10.3389/fpsyg.2022.902094

19. Khanijahani A, Tomassoni L. Socioeconomic and racial segregation and
COVID-19: concentrated disadvantage and Black Concentration in Association with
COVID-19 Deaths in the USA. ] Racial Ethn Health Disparities. (2022) 9:367-
75. doi: 10.1007/s40615-021-00965-1

20. Zephyrin L, Radley DC, Getachew Y, Baumgartner JC, Schneider EC. COVID-
19 More Prevalent, Deadlier in U.S. Counties With Higher Black Populations: The
Commonwealth Fund (2020). Available online at: https://www.commonwealthfundorg/
blog/2020/covid- 19- more- prevalent- deadlier- us- counties- higher-blackpopulations
(accessed February 20, 2023).

21. The COVID Tracking Project. COVID-19 is Affecting Black, Indigenous, Latinx,
and Other People of Color the Most: The COVID Tracking Project at the Atlantic. (2020).
Available online at: https://covidtracking.com/race (accessed February 12, 2023).

Frontiersin Public Health

10.3389/fpubh.2023.1156717

22. Lopez MH, Rainie L, Budiman A. Financial and Health Impacts of COVID-19
Vary Widely by Race and Ethnicity. Washington, DC: Pew Research Center (2020).
Available online at: https://www.pewresearch.org/short-reads/2020/05/05/financial-an
d-health-impacts-of-covid-19-vary-widely-by-race-and-ethnicity/ (accessed March 3,
2023).

23. Chakrabarti S, Hamlet LC, Kaminsky J, Subramanian S. Association of human
mobility restrictions and race/ethnicity-based, sex-based, and income-based factors
with inequities in well-being during the COVID-19 pandemic in the United States.
JAMA Netw Open. (2021) 4:¢217373. doi: 10.1001/jamanetworkopen.2021.7373

24. Moore JX, Langston ME, George V, Coughlin SS. Epidemiology of the 2020
pandemic of COVID-19 in the state of Georgia: inadequate critical care resources
and impact after 7 weeks of community spread. ] Am Coll Emerg Phys Open. (2020)
1:527-32. doi: 10.1002/emp2.12127

25. Tan SB, deSouza P, Raifman M. Structural racism and COVID-19 in the USA:
a county-level empirical analysis. ] Racial Ethn Health Disparities. (2022) 9:236-
46. doi: 10.1007/540615-020-00948-8

26. Krouse HJ. COVID-19 and the widening gap in health inequity. Otolaryngol
Head Neck Surg. (2020) 163:65-6. doi: 10.1177/0194599820926463

27. Killgore WD, Taylor EC, Cloonan SA, Dailey NS.
resilience  during the COVID-19 lockdown.  Psychiatry  Res.
291:113216. doi: 10.1016/j.psychres.2020.113216

Psychological
(2020)

28. Walsh F. Loss and resilience in the time of COVID-19: meaning making, hope,
and transcendence. Fam Process. (2020) 59:898-911. doi: 10.1111/famp.12588

29. Dulin AJ, Dale SK, Earnshaw VA, Fava JL, Mugavero M]J, Napravnik S, et al.
Resilience and HIV: a review of the definition and study of resilience. AIDS Care. (2018)
30:56-17. doi: 10.1080/09540121.2018.1515470

30. American Psychological Association, Task Force on Resilience and Strength
in Black Children and Adolescents. Resilience in African American Children
and Adolescents: A Vision for Optimal Development. Washington, DC: American
Psychological Association (2008). Available online at: htp://www.apa.org/pi/cyf/
resilience.html (accessed March 1, 2023).

31. Infurna FJ. Utilizing principles of life-span developmental psychology to study
the complexities of resilience across the adult life span. Gerontologist. (2021) 61:807-
18. doi: 10.1093/geront/gnab086

32. Earnshaw VA, Lang SM, Lippitt M, Jin H, Chaudoir SR, HIV. stigma and physical
health symptoms: do social support, adaptive coping, and/or identity centrality act as
resilience resources? AIDS Behav. (2015) 19:41-9. doi: 10.1007/s10461-014-0758-3

33. Dale SK, Safren SA. Resilience takes a village: Black women utilize support from
their community to foster resilience against multiple adversities. AIDS Care. (2018)
30:518-26. doi: 10.1080/09540121.2018.1503225

34. Catabay CJ, Stockman JK, Campbell JC, Tsuyuki K. Perceived stress and
mental health: the mediating roles of social support and resilience among
black women exposed to sexual violence. ] Affect Disord. (2019) 259:143-
9. doi: 10.1016/j.jad.2019.08.037

35. Bonanno GA. Loss, trauma, and human resilience: have we underestimated
the human capacity to thrive after extremely aversive events? Am Psychol. (2004)
59:20. doi: 10.1037/0003-066X.59.1.20

36. Bonanno GA, Brewin CR, Kaniasty K, Greca AML. Weighing the costs of
disaster: consequences, risks, and resilience in individuals, families, and communities.
Psychol Sci Public Int. (2010) 11:1-49. doi: 10.1177/1529100610387086

37. Bonanno GA, Ho SM, Chan JC, Kwong RS, Cheung CK, Wong CP, et al.
Psychological resilience and dysfunction among hospitalized survivors of the
SARS epidemic in Hong Kong: a latent class approach. Health Psychol. (2008)
27:659. doi: 10.1037/0278-6133.27.5.659

38. Cheng C, Lau H-PB, Chan M-PS. Coping flexibility and psychological
adjustment to stressful life changes: a meta-analytic review. Psychol Bull. (2014)
140:1582. doi: 10.1037/a0037913

39. Galatzer-Levy IR, Huang SH, Bonanno GA. Trajectories of resilience and
dysfunction following potential trauma: a review and statistical evaluation. Clin Psychol
Rev. (2018) 63:41-55. doi: 10.1016/j.cpr.2018.05.008

40. Vannini P, Gagliardi GP, Kuppe M, Dossett ML, Donovan NJ,
Gatchel JR, et al. Stress, resilience, and coping strategies in a sample of
community-dwelling older adults during COVID-19. ] Psychiatr Res. (2021)
138:176-85. doi: 10.1016/j.jpsychires.2021.03.050

41. Wister A, Klasa K, Linkov I. A unified model of resilience and aging: applications
to COVID-19. Front Public Health. (2022) 10:865459. doi: 10.3389/fpubh.2022.865459

42. Chen S, Bonanno GA. Psychological adjustment during the global
outbreak of COVID-19: a resilience perspective. Psychol Trauma. (2020)
12:S51. doi: 10.1037/tra0000685

43. Zhang J, Yang Z, Wang X, Li J, Dong L, Wang F et al. The relationship
between resilience, anxiety and depression among patients with mild symptoms

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1156717
https://doi.org/10.1016/S0140-6736(20)31418-5
https://doi.org/10.1177/1368430220984248
https://doi.org/10.1038/d41586-020-02006-z
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/Library/Publications/2020/Policy-brief-The-impact-of-COVID-19-on-women-en.pdf
https://doi.org/10.1111/1475-5890.12245
https://doi.org/10.1177/2378023120982856
https://doi.org/10.1007/s11150-020-09502-1
htp://hdl.handle.net/11540/11907
https://doi.org/10.3389/fpsyt.2021.578150
https://doi.org/10.1093/jnci/djab045
https://doi.org/10.1111/1475-6773.13596
https://doi.org/10.1002/ajhb.23508
https://www.kff.org/womens-health-policy/issue-brief/coronavirus-a-look-at-gender-differences-in-awareness-and-actions
https://doi.org/10.1017/S1368980021000355
https://doi.org/10.2105/AJPH.2020.305766
https://doi.org/10.1080/13557858.2020.1841120
https://doi.org/10.1177/21677026211049379
https://doi.org/10.3389/fpsyg.2022.902094
https://doi.org/10.1007/s40615-021-00965-1
https://www.commonwealthfundorg/blog/2020/covid-19-more-prevalent-deadlier-us-counties-higher-blackpopulations
https://www.commonwealthfundorg/blog/2020/covid-19-more-prevalent-deadlier-us-counties-higher-blackpopulations
https://covidtracking.com/race
https://www.pewresearch.org/short-reads/2020/05/05/financial-and-health-impacts-of-covid-19-vary-widely-by-race-and-ethnicity/
https://doi.org/10.1001/jamanetworkopen.2021.7373
https://doi.org/10.1002/emp2.12127
https://doi.org/10.1007/s40615-020-00948-8
https://doi.org/10.1177/0194599820926463
https://doi.org/10.1016/j.psychres.2020.113216
https://doi.org/10.1111/famp.12588
https://doi.org/10.1080/09540121.2018.1515470
htp://www.apa.org/pi/cyf/resilience.html
htp://www.apa.org/pi/cyf/resilience.html
https://doi.org/10.1093/geront/gnab086
https://doi.org/10.1007/s10461-014-0758-3
https://doi.org/10.1080/09540121.2018.1503225
https://doi.org/10.1016/j.jad.2019.08.037
https://doi.org/10.1037/0003-066X.59.1.20
https://doi.org/10.1177/1529100610387086
https://doi.org/10.1037/0278-6133.27.5.659
https://doi.org/10.1037/a0037913
https://doi.org/10.1016/j.cpr.2018.05.008
https://doi.org/10.1016/j.jpsychires.2021.03.050
https://doi.org/10.3389/fpubh.2022.865459
https://doi.org/10.1037/tra0000685
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Qiao et al.

of COVID-19 in China: a cross-sectional study. J Clin Nurs. (2020) 29:4020-
9. doi: 10.1111/jocn.15425

44. Shockley KM, Clark MA, Dodd H, King EB. Work-family strategies during
COVID-19: examining gender dynamics among dual-earner couples with young
children. J Appl Psychol. (2021) 106:15. doi: 10.1037/apl0000857

45. Lin TK, Law R, Beaman J, Foster DG. The impact of the COVID-19 pandemic
on economic security and pregnancy intentions among people at risk of pregnancy.
Contraception. (2021) 103:380-5. doi: 10.1016/j.contraception.2021.02.001

46. Goodsmith N, Tjadi-Maghsoodi R, Melendez RM, Dossett EC. Addressing the
urgent housing needs of vulnerable women in the era of COVID-19: the Los Angeles
County experience. Psychiatr Serv. (2021) 72:349-52. doi: 10.1176/appi.ps.202000318

47. Allen S, Julian Z, Coyne-Beasley T, Erwin PC, Fletcher FE. COVID-
19s impact on women: a stakeholder-engagement approach to increase public
awareness through virtual town halls. J Public Health Manag Pract. (2020) 26:534-
8. doi: 10.1097/PHH.0000000000001249

48. South Carolina Revenue and Fiscal Affairs Office. Urban and Rural
Population (2010). Available online at: https://rfa.sc.gov/data-research/populatio
ndemographics/census-state-data-center/urban-and-rural-population-2010 (accessed
December 12, 2022).

49. Osby L. South Carolina Ranked 8th Worst in Nation for Health Care:
Cost and Access Are Issues. The Greenville News (2018). Available online
at: https://www.greenvilleonline.com/story/news/2018/08/07/sc-8th-worst-nation-hea
Ith-care-costand-access-issues/921780002/ (accessed December 12, 2022).

50. US News. South Carolina Rankings and Facts (2020). Available online at: https://
www.usnews.com/news/best-states/south-carolina (accessed December 12, 2022).

51. South Carolina Department of Health and Environment Control. An
Epidemiologic Profile of HIV and AIDS in South Carolina (2019). South Carolina.
Available online at: https://scdhec.gov/sites/default/files/media/document/2019-Epi-P

rofile.pdf
52. United Health Foundation. Americas Health  Rankings  Analysis
of Americas  Health  Rankings  Composite  Measure. ~South  Carolina:

AmericasHealthRankings.org. (2020). Available online at: https://assets.americas
healthrankings.org/app/uploads/ahr-annual-report-2020.pdf

53. Heiney SP, Truman S, Babatunde OA, Felder TM, Eberth JM, Crouch
E, et al. Racial and geographic disparities in endocrine therapy adherence
among younger breast cancer survivors. Am ] Clin Oncol. (2020) 43:504-
9. doi: 10.1097/COC.0000000000000696

54. Cunningham JE, Butler WM. Racial disparities in female breast cancer in South
Carolina: clinical evidence for a biological basis. Breast Cancer Res Treat. (2004)
88:161-76. doi: 10.1007/s10549-004-0592-9

55. Feng W, Nietert PJ, Adams RJ. Influence of age on racial disparities in stroke
admission rates, hospital charges, and outcomes in South Carolina. Stroke. (2009)
40:3096-101. doi: 10.1161/STROKEAHA.109.554535

56. Fleischer NL, Abshire C, Margerison CE, Nitcheva D, Smith MG. The
South Carolina multigenerational linked birth dataset: developing social mobility
measures across generations to understand racial/ethnic disparities in adverse
birth outcomes in the US South. Matern Child Health ]. (2019) 23:787-
801. doi: 10.1007/s10995-018-02695-z

57. Wende ME, Liu J, Mclain AC, Wilcox S. Gestational weight gain disparities
in South Carolina: temporal trends, 2004-2015. Paediatr Perinat Epidemiol. (2021)
35:37-46. doi: 10.1111/ppe.12706

58. Vengaloor Thomas T, Gandhi S, Bhanat E, Krishna K, Robinson W, Ridgway M,
et al. An analysis of the racial disparities among cervical cancer patients treated at an
Academic Medical Center in the Southeastern United States. Cureus. (2021) 13:e13296.
doi: 10.7759/cureus.13296

59. Adams SA, Fleming A, Brandt HM, Hurley D, Bolick-Aldrich S, Bond
SM, et al. Racial disparities in cervical cancer mortality in an African American
European American cohort in South Carolina. J South Carolina Med Assoc (1975).
(2009) 105:237-44.

60. Sutton SE, Kemp SP. Integrating social science and design inquiry through
interdisciplinary design charrettes: an approach to participatory community problem
solving. Am ] Community Psychol. (2006) 38:51-62. doi: 10.1007/510464-006-9065-0

61. Leung F-H, Savithiri R. Spotlight on focus groups. Can Fam Phys. (2009) 55:218-
9.

62. Corbin J, Strauss A. Basics of Qualitative Research: Techniques and Procedures for
Developing Grounded Theory, 3rd ed. Los Angeles, CA: Sage Publications Inc. (2008) p.
358. doi: 10.4135/9781452230153

63. Kroenke K, Spitzer RL, Williams JB, Lowe B. The patient health
questionnaire somatic, anxiety, and depressive symptom scales: a systematic

Frontiersin Public Health

73

10.3389/fpubh.2023.1156717

review. Gen Hosp Psychiatry. (2010) 32:345-59. doi: 10.1016/j.genhosppsych.2010.
03.006

64. Patrick S, Connick P. Psychometric properties of the PHQ-9 depression
scale in people with multiple sclerosis: a systematic review. PLoS ONE. (2019)
14:€0197943. doi: 10.1371/journal.pone.0197943

65. Spitzer RL, Kroenke K, Williams JB, Léwe B, A. brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med. (2006) 166:1092-
7. doi: 10.1001/archinte.166.10.1092

66. Lowe B, Decker O, Miiller S, Brihler E, Schellberg D, Herzog
W, et al. Validation and standardization of the Generalized Anxiety
Disorder Screener (GAD-7) in the general population. Med Care. (2008)
46:266-74. doi: 10.1097/MLR.0b013e318160d093

67. Prins A, Bovin M, Kimerling R, Kaloupek D, Marx B, Pless Kaiser A, et al.
The primary care PTSD screen for DSM-5 (PC-PTSD-5). Natl Cent PTSD. (2015)
5:1-3.

68. Prins A, Bovin MJ, Smolenski DJ, Marx BP, Kimerling R, Jenkins-Guarnieri
MA, et al. The primary care PTSD screen for DSM-5 (PC-PTSD-5): development
and evaluation within a veteran primary care sample. ] Gen Intern Med. (2016)
31:1206-11. doi: 10.1007/s11606-016-3703-5

69. Sherin KM, Sinacore JM Li X-Q, Zitter RE, Shakil A, HITS. a short domestic
violence screening tool for use in a family practice setting. Fam Med. (1998) 30:508-12.

70. Rabin RE Jennings JM, Campbell JC, Bair-Merritt MH. Intimate partner
violence screening tools: a systematic review. Am ] Prev Med. (2009) 36:439-45.
e4. doi: 10.1016/j.amepre.2009.01.024

71. Connor KM, Davidson JR. Development of a new resilience scale: The
Connor-Davidson resilience scale (CD-RISC). Depress Anxiety. (2003) 18:76—
82. doi: 10.1002/da.10113

72. Carver CS. You want to measure coping but your protocol’too long: consider the
brief cope. Int ] Behav Med. (1997) 4:92-100. doi: 10.1207/s15327558ijbm0401_6

73. Marsh HW, Richards
internal structure, and construct
55:612. doi: 10.1037/0022-3514.55.4.612

74. Qiao S, Li X, Zhou Y, Shen Z, Tang Z. Interpersonal factors associated with
HIV partner disclosure among HIV-infected people in China. AIDS Care. (2016)
28:37-43. doi: 10.1080/09540121.2016.1146397

75. Zimet GD, Dahlem NW, Zimet SG, Farley GK. The multidimensional
scale of perceived social support. J Pers Assess. (1988)  52:30-
41. doi: 10.1207/s15327752jpa5201_2

76. Barasa E, Mbau R, Gilson L. What is resilience and how can it be nurtured? A
systematic review of empirical literature on organizational resilience. Int ] Health Policy
Manag. (2018) 7:491. doi: 10.15171/ijhpm.2018.06

77. United States Census Bureau. American Community Survey (ACS) (2017).
Available online at: https://census.gov/programs-surveys/acs/news/data-releases.
html# html (accessed January 25, 2018).

GE. Tennessee Self Concept Scale:
validity. J Pers Soc Psychol.

reliability,
(1988)

78. United States Congress Joint Economic Committee. The Geography of Social
Capital in America (2018). Available online at: https://www.jec.senate.gov/public/
index.cfm/republicans/2018/4/the- geography- of-social- capital-in-america (accessed
December 12, 2022).

79. Hoe SL. Issues and procedures in adopting structural equation modelling
technique. ] Quant Methods. (2008) 3:76.

80. Kyriazos TA. Applied psychometrics: sample size and sample power
considerations in factor analysis (EFA, CFA) and SEM in general. Psychology.
(2018) 9:2207. doi: 10.4236/psych.2018.98126

81. Rutherford GW, McFarland W, Spindler H, White K, Patel SV, Aberle-Grasse
], et al. Public health triangulation: approach and application to synthesizing data
to understand national and local HIV epidemics. BMC Public Health. (2010) 10:1-
10. doi: 10.1186/1471-2458-10-447

82. Samuel CA, Lightfoot AF, Schaal J, Yongue C, Black K, Ellis K, et al. Establishing
new community-based participatory research partnerships using the community-based
participatory research Charrette model: lessons from the Cancer health accountability
for managing pain and symptoms study. Progr Commun Health Partners. (2018)
12:89-99. doi: 10.1353/cpr.2018.0010

83. Black KZ, Hardy CY, De Marco M, Ammerman AS, Corbie-Smith G, Council
B, et al. Beyond incentives for involvement to compensation for consultants:
increasing equity in CBPR approaches. Progr n Commun Health Partners. (2013)
7:263. doi: 10.1353/cpr.2013.0040

84. Lennertz B, Lutzenhiser A, Duany A. The Charrette Handbook: The Essential
Guide to Design-Based Public Involvement, 2nd ed. New York, NY: Routledge (2017).
doi: 10.4324/9781351179263

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1156717
https://doi.org/10.1111/jocn.15425
https://doi.org/10.1037/apl0000857
https://doi.org/10.1016/j.contraception.2021.02.001
https://doi.org/10.1176/appi.ps.202000318
https://doi.org/10.1097/PHH.0000000000001249
https://rfa.sc.gov/data-research/populationdemographics/census-state-data-center/urban-and-rural-population-2010
https://www.greenvilleonline.com/story/news/2018/08/07/sc-8th-worst-nation-health-care-costand-access-issues/921780002/
https://www.usnews.com/news/best-states/south-carolina
https://www.usnews.com/news/best-states/south-carolina
https://scdhec.gov/sites/default/files/media/document/2019-Epi-Profile.pdf
https://www.americashealthrankings.org/
https://assets.americashealthrankings.org/app/uploads/ahr-annual-report-2020.pdf
https://doi.org/10.1097/COC.0000000000000696
https://doi.org/10.1007/s10549-004-0592-9
https://doi.org/10.1161/STROKEAHA.109.554535
https://doi.org/10.1007/s10995-018-02695-z
https://doi.org/10.1111/ppe.12706
https://doi.org/10.7759/cureus.13296
https://doi.org/10.1007/s10464-006-9065-0
https://doi.org/10.4135/9781452230153
https://doi.org/10.1016/j.genhosppsych.2010.03.006
https://doi.org/10.1371/journal.pone.0197943
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1097/MLR.0b013e318160d093
https://doi.org/10.1007/s11606-016-3703-5
https://doi.org/10.1016/j.amepre.2009.01.024
https://doi.org/10.1002/da.10113
https://doi.org/10.1207/s15327558ijbm0401_6
https://doi.org/10.1037/0022-3514.55.4.612
https://doi.org/10.1080/09540121.2016.1146397
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.15171/ijhpm.2018.06
https://census.gov/programs-surveys/acs/news/data-releases.html#.html
https://census.gov/programs-surveys/acs/news/data-releases.html#.html
https://www.jec.senate.gov/public/index.cfm/republicans/2018/4/the-geography-of-social-capital-in-america
https://www.jec.senate.gov/public/index.cfm/republicans/2018/4/the-geography-of-social-capital-in-america
https://doi.org/10.4236/psych.2018.98126
https://doi.org/10.1186/1471-2458-10-447
https://doi.org/10.1353/cpr.2018.0010
https://doi.org/10.1353/cpr.2013.0040
https://doi.org/10.4324/9781351179263
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

& frontiers

@ Check for updates

OPEN ACCESS

Mohammadreza Shalbafan,
Iran University of Medical Sciences, Iran

Mostafa Rezapour,

Wake Forest University, United States

Yasir Ahmed Mohmmed Elhadi,

Sudanese Medical Research Association, Sudan

Lorna Kwai Ping Suen
lornasuen@twc.edu.hk

Simon Ching Lam
simlc@alumni.cuhk.net

31 January 2023
02 May 2023
13 June 2023

Huang EYZ, Li LL-C, Odetayo A, Zhang X-W,
Ho JKM, Chan S, Pang VCM, Suen LKP and
Lam SC (2023) Comparison of depressive
symptoms among healthcare workers in high-
risk versus low-risk areas during the first month
of the COVID-19 pandemic in China.

Front. Psychiatry 14:1154930.

doi: 10.3389/fpsyt.2023.1154930

© 2023 Huang, Li, Odetayo, Zhang, Ho, Chan,
Pang, Suen and Lam. This is an open-access
article distributed under the terms of the

Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.

Frontiers in Psychiatry

Frontiers in Psychiatry

Original Research
13 June 2023
10.3389/fpsyt.2023.1154930

Comparison of depressive
symptoms among healthcare
workers in high-risk versus
low-risk areas during the first
month of the COVID-19 pandemic
in China

Emma Yun Zhi Huang?, Lillian Liang-Chi Li?, Aderonke Odetayo?,
Xing-Wei Zhang*, Jonathan Ka Ming Ho®, Shun Chan?,

Vivian Ching Man Pang?, Lorna Kwai Ping Suen** and

Simon Ching Lam?**

!Nutrilite Health Institute, Shanghai, China, 2Department of Rehabilitation Science, Hong Kong
Polytechnic University, Hung Hom, Hong Kong SAR, China, *School of Nursing, Tung Wah College,
Kowloon, Hong Kong SAR, China, “*Zhongshan Polytechnic, Zhongshan, China, °*School of Nursing and
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Introduction: The psychological health of healthcare workers (HCWs) has
become a significant concern, particularly during the initial stage of a pandemic.
This study compared the depressive symptoms among HCWs in high-risk areas
(HRAs) and low-risk areas (LRAs) with matching demographics.

Methods: A cross-sectional study was employed to compare the depressive
symptoms (Patient Health Questionnaire score>10), workplace environment
characteristics, the Health Belief Model (HBM) and socio-demographics of the
HCWs working in HRAs and LRAs in several accessible regions (mainly Hubei
Province and Guangdong—Hong Kong—-Macao Greater—Bay—Area) in China.
Eight hundred eighty-five HCWs were recruited for unmatched analysis between
March 6 and April 2, 2020. After matching with occupation and years of service
using a 1.2 ratio, 146 HCWs in HRAs and 290 HCWs in LRAs were selected for
matched analysis. Subgroup analyzes were performed using two individual logistic
regressions to delineate the associated factors in LRAs and HRAs, respectively.

Results: HCWs in LRAs (Prevalence=23.7%) had 1.96 times higher odds of
depressive symptoms than those in HRAs (Prevalence=15.1%) after adjusting for
occupation and years of service (p<0.001). Significant differences in workplace
environment characteristics (p<0.001) and the 5-dimension of the HBM of HCWs
(p<0.001 to p=0.025) were found between HRAs and LRAs.

Logistic regression showed that workers with years of service between 10 and
20 years (OR:6.27), ever had contact with COVID-19 patients (OR:14.33) and
had higher scores of “perceived barrier” of HBM (OR:4.48) predicted depressive
symptoms in HRAs while working in pneumology departments and infectious
disease units (OR:0.06), and high “self-efficacy” in the HBM (OR:0.13) was a
protective factor against depressive symptoms.

Contrarily, in LRAs, those HCWs who worked in ICUs (OR:2.59), had higher scores
of “perceived susceptibility toward the COVID-19 outbreak” (OR:1.41), "perceived
severity of the pandemic” (OR:1.25), and “perceived barriers of wearing masks”
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(OR:1.43) in the HBM predicted depressive symptoms. High “cues to action”
(OR:0.79), and better "knowledge” (OR:0.79) in the HBM were protective factors
against depressive symptoms.

Conclusion: The risk of depressive symptoms of HCWS was double in LRAs
than in HRAs in the first month of the COVID-19 pandemic. Furthermore, salient
predictors for depressive symptoms among HCWs in HRAs and LRAs were very

different.

COVID-19, health personnel, depression, personal protective equipment, health belief

model

Introduction

The coronavirus disease (COVID-19) has become a global
pandemic since December. 2019, resulting in massive loss of lives and
posing an unprecedented challenge to global health (1, 2). Healthcare
workers (HCWs) are at the core of this global fight against the
COVID-19 pandemic. The enormous number of cases and fatalities
brought on by this pandemic means that HCW's worldwide have been
under work overload and mental stress (3), a situation which can lead
to an increased prevalence of depressive symptoms among health
professionals (4).

According to two latest systematic reviews conducted in Asia, the
COVID-19 pandemic has posed a challenging problem among HCWs
because of mental tiredness, burnout, dread, sadness, insomnia, and
psychological stress, which may adversely affect both HCWs and
patient safety (5, 6). The demanding work conditions coupled with the
shortage of personal protective equipment and the fear of contracting
the virus may enhance the risk of developing depressive symptoms
among HCWs (7-9). Current local studies in China and international
research on the depressive symptoms also indicated that HCW's were
under higher psychological pressure (10-14), a finding which may
be attributed to the high demand of work, a lack of readiness for such
a pandemic, and the inadequate supply of occupational protective
measures. Many studies compared depressive symptoms among
HCWs who worked in different working environments [for example,
high-risk area (HRAs) and low-risk areas (LRAs)] in Mainland China
using convenience sampling as the data collection method (15).
However, when this sampling method is used without matching the
samples’ demographics, the analysis may be prone to error due to the
presence of some essential confounders related to the workplace
environment (15). This can lead to over-or under-estimation of
the results.

Depressive symptoms among HCWs have been indicated to
be closely related to years of work experience and type of occupation
(16, 17). However, there are few comparative studies on the depressive
symptoms among HCW:s in relation to their risk of workplaces, such
as in HRAs and LRAs. Owing to this comparative gap, determining
the factors that affect HCWs’ depressive symptoms is difficult. Hence,

Abbreviations: HCWs, Healthcare Workers; HRAs, High-risk areas; LRAs, Low-risk
areas; COVID-19, Coronavirus disease; PHQ-9, Patient Health Questionnaire-9;
HBM, Health Belief Model.
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this study aimed to compare the depressive symptoms among HCWs
in HRAs and LRAs in China based on matched characteristics, and
hence identify the associated factors that predict HCWs’ depressive
symptoms specific to different workplaces.

Methods

This comparative and cross-sectional study adopted a matching
of socio-demographics approach to increase the rigor of comparison
between HWCs in HRAs and LRAs. A null hypothesis was used that
there is no difference of depressive symptoms between HWCs working
in HRAs and LRAs.

Participants

We conducted an online survey among HCWs working in HRAs
and LRAs in China through various platforms (WenJuanXing,
WeChat, and other Internet platforms) between March 6 and April 2,
2020, using the convenience sampling method. The World Health
Organization officially declared “a Public Health Emergency of
International Concern on January 30, 2020, and to characterize the
outbreak as a pandemic on March 11, 2020” (18). Therefore, this study
investigated the first month of the COVID-19 pandemic (18) on
depressive symptoms and related situations among HCWs, where a
pandemic is defined as an infectious disease spreading across several
countries and affecting a higher-than-expected (usually very large)
number of people.

Settings

Since this was an online data collection method, the names of
study places would be various (refer to the Supplementary Table A),
namely Hubei Province and Guangdong-Hong Kong-Macao Greater
Bay Area. An HRAs refers to the clinical environment where HCW's
would routinely perform treatment or care for patients with confirmed
or suspected COVID-19 cases, such as the infectious disease ward,
intensive care unit, and accident and emergency department in a
region with a known COVID-19 outbreak (19-21). An LRAs refers to
the clinical environment wherein the HCWSs were unlikely to or only
occasionally have contacted some identified COVID-19 cases, such as

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1154930
https://www.frontiersin.org/journals/psychiatry

Huang et al.

the infirmary unit and rehabilitation ward (19-22). HCW  for regions
that did not experience the COVID-19 outbreak were regarded as
working for LRAs at the time of data collection (refer to the
Supplementary Table B for details).

Data collection

The survey link for the questionnaire was sent by our research team
with invitation sentences to one or two doctors or nurses from the target
hospital who, then distributed the questionnaire to their colleagues in
other departments. The questionnaire comprised 35 items and can only
be submitted after HCW's have completed all the questions. Each IP
address was only allowed to submit the questionnaire once. Informed
consent was obtained from the participants before starting the study.
The inclusion criteria were as follows (1): HCWs who could understand
the study purpose and agree to participate in this study on a voluntary
basis, and (2) HCWs who routinely worked during the outbreak of
COVID-19. A total of 885 questionnaires were collected from the study.
Consequently, data of 146 and 739 HCWs were coded for HRAs and
LRAs, respectively.

Study tools

HCWs from HRAs and LRAs were surveyed using a Chinese self-
reported questionnaire with five sections, i.e., socio-demographics,
workplace environment characteristics, Patient Health Questionnaire
(PHQ-9) (16, 23, 24), and the Health Belief Model (HBM) (25).

Socio-demographic variables such as gender, occupation, working
department, education level, marital status, years of service (+1 year),
contact with confirmed or suspected cases of COVID-19, and contact
with patients infected with respiratory infectious diseases were also
recorded for analysis.

Workplace environment characteristics were investigated with five
items (1): the types of masks routinely used (2), the type of masks
provided by the department (3), the types of masks that HCW's most
wanted to wear (4), whether the protective equipment provided by the
hospital is adequate, and (5) the satisfaction level of infection
prevention training provided by the hospital. These items have been
adopted and reported in a previous study conducted by Lam and his
team (21).

The PHQ-9 was employed to assess the depressive symptoms of
HCWs in HRAs and LRAs. The nine items comprising the PHQ-9
were measured with a four-point ordinal scale ranging from “0=not
at all” to “3=nearly every day.” (23, 24). The total score could range
from 0 to 27, and the severity of depression increases with the score
(10-14 for moderate depression, 15-19 for moderately severe
depression, and 20-27 for severe depression) (23). Results from a
large population study in Hong Kong showed that PHQ-9 was
effective in screening depressive symptoms (sensitivity 80%,
specificity 92%) (23). In this study, the cutoff value of PHQ-9 >10 was
defined as having a depressive symptom tendency, and <10 was
described as having no depressive symptom tendency (24). The
reliability (Cronbach’s alpha=0.89 for internal consistency) and
validity (exploratory and confirmatory factor analysis used for
construct validation) of PHQ-9 for the Chinese people were
satisfactory (24).
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The HBM (25) is a widely used social-psychological model which
provides a valuable framework for investigating health behaviors and
identifying essential health beliefs. This study adopted the
questionnaire published by Bressington et al. (26) and Cheung et al.
(27), their work being the first two studies that investigated the
association between mental health and health beliefs globally and
locally. The questionnaire consisted of 7 dimensions with 13 questions,
including (i) perceived susceptibility toward the COVID-19 outbreak
(3 items); (ii) perceived severity of the pandemic (2 items); (iii)
perceived benefits of wearing masks (1 item); (iv) perceived barriers
of wearing masks (2 items); (v) cues to action for self-protection (2
items); (iv) knowledge of the COVID-19 outbreaks (2 items); and (vii)
self-efficacy of properly wearing a mask (1 item). Face, content
validity, and construct validity (i.e., known-group method and
exploratory factor analysis) was reported in previous studies with
satisfactory results (26, 28).

Statistical analysis

The data were inputted into an Excel spreadsheet, and SPSS
statistical package version 28.0 software was used for data analysis.
Study participants’ demographics and characteristics (categorical
data) were analyzed using frequency and percentage. Continuous data
were expressed as mean and standard deviation (SD). The differences
in participants’ workplace environment characteristics, HBM scores,
and PHQ-9 scores were analyzed using independent samples t-test
and Chi-square test. For identifying the risk and exploring the
associated factors of depressive symptoms among HCWs from HRAs
and LRAs, multinomial logistic regression and binary logistic
regression were applied. We defined the statistical significance as
Pp<0.05; all tests were two-sided.

Results
Socio-demographic characteristics

A total of 885 questionnaires were collected from this study. There
were 146 HCWs in HRAs and 739 HCWs in LRAs. Table 1 presents
the socio-demographic characteristics of both HRAs and LRAs groups
before and after matching. According to the matching ratio of 1:2 for
this cross-sectional study, 146 HCWs (37% male and 63% female)
were grouped as the HRAs group. After matching with occupation
and years of service, 290 HCW's (23.4% male and 76.6% female) were
grouped as the LRAs group, for a total of 436 samples. The majority of
HCWs were female (63.0-77.7%), licensed nurses (60.2-62.1%),
married (64.3-76.9%), with bachelor’s degrees (60.9-65.8%), and with
(82.5-93.8%;
Supplementary Table C for graphical illustration).

less than 20years of service refer to

Significant differences (i.e., gender, working department, ever had
contacted with COVID-19 patients, and ever had contacted with
respiratory infectious diseases) were consistently demonstrated in
unmatched and matched samples for HCWs in HRAs and LRAs (p<
0.05; analysis not shown in Table 1). After matching, a cluster of
variables, including occupation, education level, marital status, and
years of service, revealed no significant difference between HRAs and

LRAs groups.
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TABLE 1 Characteristics of the HCWs before and after matching.

Unmatched Matched?

Characteristics Low-risk areas Low-risk areas

High-risk areas

High-risk areas

(N =146) (N=739) N =146 N =290

Gender

Male 54 (37.0%) 165 (22.3%) 54 (37.0%) 68 (23.4%)

Female 92 (63.0%) 574 (77.7%) 92 (63.0%) 222 (76.6%)
Occupation

Doctor 52 (35.6%) 213 (28.8%) 52 (35.6%) 100 (34.5%)

Nurse 89 (61%) 445 (60.2%) 89 (61%) 180 (62.1%)

Other 5(3.4%) 81 (11.0%) 5 (3.4%) 10 (3.4%)
Working department

Internal medicine & surgery department 19 (13.0%) 196 (27.0%) 19 (13.0%) 65 (22.4%)

Other 29 (19.9%) 435 (60.0%) 29 (19.9%) 186 (64.1%)

ICU 67 (45.9%) 48 (6.6%) 67 (45.9%) 17 (5.9%)

Pneumology department and infectious disease 31 (21.2%) 46 (6.4%) 31(21.2%) 22 (7.6%)
Education level

Associate degree or below 32 (21.9%) 193 (26.2%) 32 (21.9%) 60 (20.7%)

Bachelor’s degree

96 (65.8%)

449 (60.9%)

96 (65.8%)

183 (63.1%)

Master’s degree or above

18 (12.3%)

95 (12.9%)

18 (12.3%)

47 (16.2%)

Marital status

Unmarried/Other 46 (31.5%) 264 (35.7%) 46 (31.5%) 67 (23.1%)

Married 100 (68.5%) 475 (64.3%) 100 (68.5%) 223 (76.9%)
Year of service

<10 67 (45.9%) 348 (47.1%) 67 (45.9%) 134 (46.2%)

10-20 69 (47.3%) 262 (35.4%) 69 (47.3%) 138 (47.6%)

>20 10 (6.8%) 129 (17.5%) 10 (6.8%) 18 (6.2%)
Ever contacted with COVID-19 patients

No 34 (23.3%) 512 (69.3%) 34 (23.3%) 196 (67.6%)

Yes 112 (76.7%) 227 (30.7%) 112 (76.7%) 94 (32.4%)

Ever contacted with respiratory infectious

diseases

No 11 (7.5%) 147 (19.9%) 11 (7.5%) 53 (18.3%)

Not sure 5 (3.4%) 60 (8.1%) 5 (3.4%) 11 (3.8%)

Yes 130 (89.1%) 532 (72.0%) 130 (89.1%) 226 (77.9%)
Depressive symptoms

No 124 (84.9%) 564 (76.3%) 124 (84.9%) 224 (77.2%)

Yes 22 (15.1%) 175 (23.7%) 22 (15.1%) 66 (22.8%)
Severity of depressive symptoms

Non-depressive symptoms 124 (84.9%) 564 (76.3%) 124 (84.9%) 224 (77.2%)

Moderate depressive symptoms

15 (10.3%)

94 (12.7%)

15 (10.3%)

38 (13.1%)

Moderately severe depressive symptoms

6(4.1%)

54 (7.3%)

6 (4.1%)

22 (7.6%)

Severe depressive symptoms

1(0.7%)

27 (3.7%)

1(0.7%)

6(2.1%)

“In our study, occupation and year of service were matched.

Comparison of depressive symptoms addition, a significant difference in depressive symptoms among
HCWs in HRAs and LRAs was found only in unmatched
The prevalence of depressive symptoms in matched samples p=0.022) but not in matched samples (p=0.054) in

HRAs and LRAs groups were 15.1 and 22.8%, respectively. In  univariate analyzes.
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As shown in Table 2, the risk of depressive symptoms in the
unmatched sample was 1.93 times higher among the HCWs of LRAs
relative to their HRAs counterparts [adjusted odds ratio (AOR): 1.93,
95%CI=1.12-3.33]. A comparable and consistent result was also
obtained in the matched sample (AOR: 1.96, 95%CI=1.07-3.62).
However, multinomial logistic regression indicated HCWs in two
different workplaces did not predict the degree (i.e., moderate,
moderately severe, and severe) of depressive symptoms in either
unmatched or matched samples, adjusted or non-adjusted calculations.

Comparison of the items of depressive symptoms

Table 3 shows the results of the PHQ-9 scores of HCWs in
matched samples. The total scores of PHQ-9 for HCWs working in
HRAs and LRAs were 5.43 (SD 4.64), and 6.21 (SD 5.39), respectively.
The PHQ-9 score of >10 was used as the cutoff value in this study to
indicate a depressive symptoms tendency.

HCWs in LRAs had significantly higher scores than those in
HRA:s for Item 1, “little interest or pleasure in doing things” (0.89, SD
0.83 vs. 0.71, SD 0.73; p=0.026), Item 2 “feeling down, depressed, or
hopeless,” (0.82, SD 0.78 vs. 0.60, SD 0.64, p=0.004), Item 6 “feeling
bad about yourself or that you are a failure or have let yourself or your
family down” (0.56, SD 0.72 vs. 0.33, SD 0.60, p<0.001), and Item 9,
“thoughts that you would be better off dead or of hurting yourself”
(0.19, SD 0.51 vs. 0.10, SD 0.39, p=0.029).

Comparison of workplace environment
characteristics

Table 4 shows the comparison of workplace environment
characteristics of the HCWs in the matched sample. The N95 respirator
was the most commonly used respiratory protection device in HRAs in
both routine use (54%) and under specific conditions (55%; p <0.001).
Regarding personal protective equipment adequacy, a significant
difference was found between HRAs and LRAs (76.0% vs. 52.1%,
1$=24.19, p<0.001). Among HCWs, greater satisfaction with the
provided infection control training was observed in those from HRAs
(97.3%) rather than from LRAs (80.0%) areas (y*=29.70, p<0.001).

13 June 2023

Comparison of scores on the health belief
model

Table 5 presents the results of the HCWS scores in the HBM
questionnaire. The following five dimensions of the HBM
questionnaire showed significant differences between HCWs in HRAs
and LRAs: perceived susceptibility (f=2.253, p=0.025), perceived
severity (t=—4.895, p<0.001), perceived barrier (t=2.495, p=0.013),
cues to action for self-protection (t=4.054, p<0.001), and knowledge
(t=5.772, p<0.001). Hence, the total scores also showed statistically
significant differences (£=3.493, p=0.001). Apart from the dimension
of perceived severity that the score from LRAs (4.93, SD=1.63) was
higher than that from HRAs (4.25, SD = 1.24), all the above mentioned
dimensions obtained higher scores in HRAs than that in LRAs.

Subgroup analysis of associated factors to
depressive symptoms

As the workplace environment characteristics of the HRAs and
LRAs were heterogeneous, grouping all the samples for regression
analysis is not recommended. Instead, subgroup analysis was used to
delineate the corresponding associated factors in unmatched samples.
Table 6 presents two individual results of binary logistic regression
analyzes regarding factors related to depressive symptoms in HRAs
and LRAs, respectively.

For HCWs in HRAs, logistic regression showed that participants
with years of service between 10 and 20 years (OR: 6.27, 95%CI =1.07-
36.70), ever had contacted with COVID-19 patients (OR: 14.33,
95%CI=1.20-171.62), and had higher score of “perceived barrier” of
HBM (OR: 4.48, 95%CI = 1.82-11.05) were at higher risk of depressive
symptoms. Working in pneumology departments and infectious
disease units (OR: 0.06, 95%CI=0.00-0.95) and higher “self-efficacy”
in the HBM (OR: 0.13 95%CI=0.02-0.86) were protective factors
against depressive symptoms.

For HCWs in LRAs, those who worked in ICUs (OR: 2.59,
95%CI=1.18-5.72), had higher scores of “perceived susceptibility
toward the COVID-19 outbreak” (OR: 1.41, 95%CI=1.10-1.79),

TABLE 2 Results for logistic regression model using high-risk areas as a reference before and after matching.

Depressive symptoms?®

Moderate depressive
symptoms®

Moderately severe
depressive symptoms®

Severe depressive
symptoms®

OR(95%CI) AOR(95%CI) OR(95%CI) AOR(95%CI) OR(95%Cl) AOR(95%CI) OR(95%Cl) AOR(95%ClI)

Unmatched

Low-risk areas

1.75

1.93

1.38

1.54

1.98

2.31

5.94

4.69

(1.08-2.84)

(1.12-3.33)

(0.77-2.46)

(0.80-2.95)

(0.83-4.70)

(0.89-5.96)

(0.80-44.10)

(0.58-38.07)

High-risk areas

1 [reference]

1 [reference]

1 [reference]

1 [reference]

1 [reference]

1 [reference]

1 [reference]

1 [reference]

Matched*

Low-risk areas

1.66

1.96

1.40

2.04

2.03

1.72

3.32

2.30

(0.98-2.82)

(1.07-3.62)

(0.74-2.65)

(0.98-4.23)

(0.80-5.14)

(0.60-4.95)

(0.40-27.90)

(0.24-21.86)

High-risk areas

1 [reference]

1 [reference]

1 [reference]

1 [reference]

1 [reference]

1 [reference]

1 [reference]

1 [reference]

OR, odds ratio; CI, confidence interval.

AOR, adjusted for gender, occupation, working department, years of service, ever contacted with COVID-19 patients and ever contacted with respiratory infectious diseases.
“Binary logistic regression model.

"Multinomial logistic regression model.

“In our study, occupation and year of service were matched.
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TABLE 3 Comparison of PHQ-9 scores of HCWs after matching?® (x+SD).

High-risk areas

(n=146)

13 June 2023

Low-risk areas

(n=290)

1. Little interest or pleasure in doing things 0.71£0.73 0.89+0.83 —2.235 0.026
2. Feeling down, depressed, or hopeless 0.60 + 0.64 0.82+0.78 —2.865 0.004
3. Trouble falling or staying asleep, or sleepin:
8 vine P pme 1.10 + 0.89 0.94 £0.91 1.684 0.093
too much
4. Feeling tired or having little energy 0.87 £0.77 1.01 £0.92 —1.552 0.121
5. Poor appetite or overeating 0.73 +£0.74 0.71+0.81 0.283 0.777
6. Feeling bad about yourself -- or that you are a
0.33 +£0.60 0.56 +£0.72 —3.526 <0.001
failure or have let yourself or your family down
7. Trouble concentrating on things, such as
0.60 +0.83 0.63 +0.82 —0.340 0.734
reading the newspaper or watching television
8. Moving or speaking so slowly that other
people could have noticed? Or the opposite
0.39 +£0.59 0.46 +£0.72 —1.001 0.318
--being so fidgety or restless that you have
been moving around a lot more than usual
9. Thoughts that you would be better off dead, or
0.10 £ 0.39 0.19 £0.51 —2.192 0.029
of hurting yourself in some way
Total score 543 +4.64 6.21 +£5.39 —1.557 0.120
Depressive symptoms Number of HCWs (%) Number of HCWs (%)
« Yes 22 (15.1%) 66 (22.8%) 3.703 0.054
124 (84.9%) 224 (77.2%)
«No

The items adapted from the PHQ-9 questionnaire (23, 24).
“In our study, occupation and year of service were matched.

“perceived severity of the pandemic” (OR: 1.25, 95%CI=1.07-1.46),
and “perceived barriers of wearing masks” (OR: 1.43, 95%CI=1.21-
1.69) in the HBM were at higher risk of depressive symptoms. By
contrast, HCWs who had higher scores of “cues to action for self-
protection” (OR: 0.79, 95%CI=0.67-0.95) and “knowledge of
COVID-19” (OR: 0.79, 95%CI =0.64-0.98) in the HBM were at lower
risk of depressive symptoms.

Discussion

This comparative study (HRAs vs. LRAs) adopted a cross-
sectional design with matching essential socio-demographics in a 1:2
ratio, an approach which increases rigor in the method to reduce the
risk of errors. According to the current result, a null hypothesis is
hence rejected. Although a significant difference in depressive
symptoms was found between HCWs working in HRAs and LRAs
only in the unmatched sample, logistic regression analyzes indicated
that the risk level of workplace significantly predicted depressive
symptoms in both unmatched and matched samples. Surprisingly,
HCWs in LRAs consistently expressed higher depressive symptoms
than those in HRAs.

The impact of COVID-19 on HCWSs psychological health
(anxiety and depressive symptoms) has been reported in local (29, 30)
and international studies (31-33). Studies have also reported high
depressive symptoms (and high suicidal thoughts, measured by one
item in the PHQ-9) among HCW, particularly during the COVID-19
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pandemic (31-33). To our knowledge, this research is one of the first
to quantitatively compare the depressive symptoms among HCWs in
HRAs and LRAs using a matched method. Utilizing these matched
samples in a comparative study that minimized the selection bias of
conveniently sampled HCWs would result in better credibility than a
simple cross-sectional study, as the confounding factors have been
adjusted (34, 35). After matching with occupation and years of service,
the depressive symptoms among HCWs in LRAs were 1.96 times that
of counterparts in HRAs.

Overlooked group of healthcare workers

Depressive symptoms were common among HCWs during the
initial stage of the pandemic (i.e., the first few months), irrespective
of workplace environment characteristics. Studies conducted in
other locations in Saudi Arabia, China, Europe, and Canada also
found that HCWs had a high prevalence of depressive symptoms at
54, 43, 28, and 23%, respectively (36-39). Furthermore, in the
United States, machine-learning analysis on the mental health of
HCWs reported a decline in mental health associated mainly with
the healthcare role of HCWs (i.e., Nurse, emergency room staff, etc.)
(40). Various local research in China also established that HCWs
were more likely to have depressive symptoms during the COVID-19
pandemic, a circumstance which was more common among women
and nurses (29, 30, 41). The prevalence of depressive symptoms in
this study was higher in LRAs than in HRAs (23.7% vs. 15.1%), an
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TABLE 4 Comparison of the HCWs' workplace environment characteristics after matching?.

Variables

(n=146)

High-risk areas

Low-risk areas

(n=290)

Type of mask for routine use: 107.591 <0.001
« General medical surgical mask 66 (45.2) 264 (91)
« N95 respirator 80 (54.8) 26 (9)
Type of mask used in conditions (under specific
44.518 <0.001
conditions):
« General medical surgical mask 65 (44.5) 223 (76.9)
« N95 respirator 81(55.5) 67 (23.1)
Wished type of mask: 49.609 <0.001
« General medical surgical mask 14 (9.6) 117 (40.3)
« N95 respirator 132 (904) 173 (59.7)
Adequacy of personal protective equipment: 24.189 <0.001
« Enough 111 (76) 151 (52.1)
« Not enough 35(24) 139 (47.9)
Satisfactory level of infection control training: 29.695 <0.001
« Satisfactory 142 (97.3) 232 (80)
« Not satisfactory 427 58 (20)

Variables adapted from a study by Bressington et al. (26).
“In our study, occupation and year of service were matched.

outcome which differs from the general perspectives and is new to
the literature. HCWs in HRAs are believed to have a higher risk of
depressive symptoms as they were facing more COVID-19 patients
and witnessing much more death than their counterparts in LRAs,
especially during the first month COVID-19 pandemic. However,
our results revealed that HCWs working in LRAs during the initial
stage of the COVID-19 pandemic had even higher depressive
symptoms. Such a result might be related to insufficient attention
or support.

Justifications for the results

HCWs are at higher risk of depressive symptoms, particularly in
the LRAs in our study. Several explanations may account for the
current results.

First, we intentionally compared the workplace environment
characteristics between HRAs and LRAs. We anticipated better
quality, standard, and quantity of personal protective equipment and
training in HRAs. Regarding the department/unit in which HCWs
worked, most of the HCWs in LRAs worked in the internal medicine,
surgery, and other departments. Additionally, HCWs exposed to
COVID-19 patients were much fewer in LRAs than in HRAs (Table 1,
32.4% vs. 76.7%). Thus, we can infer that the samples of HCWs in
HRAs in this study were indeed from HRAs. With reference to the
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principle of being “reasonably practicable” as resources for infection
control and prevention (42), the current result is sound. Nevertheless,
insufficient personal protective equipment is associated with
depressive symptoms among HCWs regardless of the unit or
workplace involved (20, 21, 42, 43). Therefore, clear instructions with
justifications and the necessity of standard infection precaution and
control are critical to strengthen the principle of being “reasonably
practicable” and hence reduce unnecessary worry and anxiety.
Second, we also compared the scores of the HBM in our matched
samples. The significant group difference for perceived severity
indicated that HCWs in LRAs might overestimate the severity of
COVID-19, thereby causing additional depressive symptoms. Coupled
with their higher perceived barriers, fewer cues to action for self-
protection, and less knowledge on COVID-19, HCWs in LRAs
demonstrated more depressive symptoms. All of these associated
factors were salient predictors in the logistic regression model.
Lastly, the univariate analysis indicated that the difference in
depressive symptoms was marginally not significant between matched
HCWs in HRAs and LRAs (p=0.054). However, after adjusting for
several essential confounders (i.e., gender, occupation, working
department, years of service, ever contacted with COVID-19 patients
and ever contacted with respiratory infectious diseases), both
unmatched and matched samples demonstrated a consistent and
significant result that HCWs in LRAs had a higher risk of depressive
symptoms than those in HRAs. This inconsistency demonstrated the
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TABLE 5 Comparison of HCWs HBM scores after matching? (x+SD).

Dimensions High-risk ~ Low-risk
EICEN EICEN

(n=146)  (n=290)
Perceived
susceptibility 4.94 £ 0.94 4.72 £1.02 2.253 0.025
Perceived severity 425+1.24 493 +1.63 —4.895 <0.001
Perceived benefits 3.57£0.67 3.49 £ 0.65 1.186 0.236
Perceived barriers 5.76 + 1.21 5.44 +1.36 2.495 0.013
Cues to action 729+ 1.15 6.80 £1.33 4.054 <0.001
Knowledge 7.16 + 1.00 6.49 £ 1.38 5.772 <0.001
Self-efficacy 3.77 £0.50 3.69+£0.51 1.45 0.148
Total score 36.73 +3.48 35.56 +£3.21 3.493 0.001

Dimensions adapted from the health belief model (25).
“In our study, occupation and year of service were matched.

limitation of the univariate analysis and the strength of the
multivariate analysis.

In HRAs, this result is consistent with those reported by Luo and
his teammates (29). HCWs in HRAs were under immense pressure to
work with many COVID-19 patients and diagnose and treat highly
infectious COVID-19 cases. Therefore, depressive symptoms were
intuitively understandable, as reported by numerous studies (30, 39-
41, 44). In contrast to their high-risk counterparts, HCWs in LRAs
were less likely to be exposed to COVID-19 patients. However,
diversity and workload intensity have been added as variables because
of shift scheduling from those HCWs assigned to HRAs. According
to the literature, depressive symptoms among HCWs might
be attributed to longer working hours, responsibility for and contact
with more patients, insufficient personal protective equipment,
inadequate infectious control training, and frequently witnessing the
death of patients (7-9, 17, 45, 46). Some associated factors, like
working on the frontline and worried about infection, were
consistently indicated by a multidimensional machine learning-based
prediction model (28).

Recommendations

HCWs in HRAs received widespread public attention and
emotional support, such as national awards and commendations,
gratitude, salary improvement, and welfare (47, 48). By contrast,
HCWSs in LRAs did not receive adequate public attention and
emotional support, which might explain why they were being
overlooked in relation to their contribution as well as their needs.

Thus, governments, health administrations, and society should
also pay appropriate attention to HCWs in LRAs as they do for HCW's
in HRAs. Hospital leaders should enhance support in the workplace,
including improving infection control of COVID-19 and psychological
training for HCWs. Furthermore, strategies should be implemented
to reduce the working hours for one shift, increase subsidy, and
provide HCWs preferential treatment in professional title appraisals.
Hospital leaders should also support HCWs with a sense of
professionalism, mission, and honor to keep improving their
psychological health.
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Limitations

This study had several limitations. First, the HCWs in the LRAs
only came from the Guangdong-Hong Kong-Macao Greater Bay
Area. This geographical limitation affects the representativeness of the
HCWs. Second, the HCWs in LRAs were mostly from other and
internal medicine departments compared to HCWs in HRAs who
were mostly from intensive care units and infectious disease units, a
discrepancy which might lead to the underestimation of the
prevalence of depressive symptoms in the LRAs group compared to
their high-risk counterparts. However, our study revealed a higher
tendency of depressive symptoms among HCWs in LRAs relative to
those from HRAs, an outcome which may somewhat attenuate the
working department difference of HCWs from the two areas.
Moreover, this underestimation of the prevalence of depressive
symptoms in LRAs would generate greater attention toward the
psychological health prevention strategy of HCWSs in LRAs during the
COVID-19 pandemic. Finally, given the self-report questionnaires
and online-based approach applied for data collection in this study,
recall and selection biases are possible. Although we applied a matched
sampling method and adjusted for confounding factors during
analysis, those measures cannot completely rectify these biases.

Conclusion

The prevalence of depressive symptoms among HCWs in LRAs
was significantly higher than that in HRAs. Associated factors of
depressive symptoms among HCWs in LRAs and HRAs were
different. Hence, subgroup analyzes were recommended to delineate
their salient predictors. In general, results suggested a need for a
holistic approach, such as providing adequate personal protective
equipment and suitable infection control training and support, to
reduce the risk of depressive symptoms among HCWs whether they
are employed in HRAs or LRAs.
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TABLE 6 Binary logistic regression examining factors related to depressive symptoms among high-risk areas (n=146) and low-risk areas (n=739).

Variables

High-risk areas

95%ClI

p value

Low-risk areas

95%Cl

p value

Basic characteristics

Gender

Male Reference Reference

Female 0.27 0.06-1.32 0.106 0.79 0.45-1.39 0.415
Occupation

Doctor Reference Reference

Nurse 1.33 0.24-7.36 0.748 0.83 0.44-1.57 0.563

Other 0.39 0.01-30.86 0.670 0.52 0.22-1.24 0.142
Working department

Internal medicine & Reference Reference

surgery department

Other 0.24 0.02-3.42 0.292 0.80 0.49-1.30 0.364

ICU 0.11 0.01-1.27 0.078 2.59 1.18-5.71 0.018

Pneumology 0.06 0.00-0.95 0.046 0.47 0.17-1.32 0.151

department and

Infectious Disease
Education level

Associate degree or Reference Reference

below

Bachelor degree 0.57 0.05-6.37 0.644 0.80 0.49-1.32 0.387

Master degree or above 0.06 0.00-3.47 0.170 0.77 0.38-1.56 0.472
Marital status

Unmarried/Other Reference Reference

Married 3.65 0.54-24.49 0.183 0.92 0.54-1.59 0.777
Year of service

<10 Reference Reference

10-20 6.27 1.07-36.70 0.042 1.10 0.64-1.89 0.740

>20 0.00 0.00- 0.998 1.11 0.57-2.19 0.757
Ever contacted with patients with COVID-19

No Reference Reference

Yes 14.33 1.20-171.62 0.036 1.35 0.83-2.18 0.223
Ever contacted with respiratory infectious diseases

No Reference Reference

Not sure 0.00 0.00- 0.999 1.06 0.43-2.63 0.897

Yes 0.11 0.00-2.62 0.171 1.14 0.62-2.09 0.678
Health Belief Model

Perceived susceptibility 1.63 0.73-3.64 0.236 1.41 1.10-1.79 0.006

Perceived severity 0.93 0.46-1.87 0.829 1.25 1.07-1.46 0.006

Perceived benefits 0.40 0.12-1.30 0.126 1.04 0.73-1.48 0.846

Perceived barriers 4.48 1.82-11.05 0.001 1.43 1.21-1.69 <0.001

Cues to action 115 0.58-2.30 0.686 0.79 0.67-0.95 0.010

Knowledge 0.69 0.23-2.04 0.498 0.79 0.64-0.98 0.028

Self-efficacy 0.13 0.02-0.86 0.034 1.26 0.81-1.95 0.314

AOR, adjusted odds ratio.
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Background: The Coronavirus (COVID-19) pandemic resulted in a dramatic
increase in the prevalence of anxiety and depression globally. Although the
impact on the mental health of young adults was especially strong, its underlying
mechanisms remain elusive.

Materials and methods: Using a network approach, the present study investigated
the putative pathways between pandemic-related factors and anxiety and
depressive symptoms among young adults in South Korea and the U.S. Network
analyses were conducted on cross-country data collected during the COVID-19
lockdown period (n=1,036). Our model included depression symptoms (PHQ-
9), generalized anxiety symptoms (GAD-7), and COVID-19-related factors (e.g.,
COVID-19-related traumatic stress, pandemic concerns, access to medical/
mental health services).

Results: The overall structure of pandemic-to-symptom networks of South Korea
and the U.S. were found to be similar. In both countries, COVID-related stress
and negative future anticipation (an anxiety symptom) were identified as bridging
nodes between pandemic-related factors and psychological distress. In addition,
worry-related symptoms (e.g., excessive worry, uncontrollable worry) were
identified as key contributors in maintaining the overall pandemic-to-symptom
network in both countries.

Conclusion: The similar network structures and patterns observed in both
countries imply that there may exist a stable relationship between the pandemic
and internalizing symptoms above and beyond the sociocultural differences.
The current findings provide new insights into the common potential pathway
between the pandemic and internalizing symptoms in South Korea and in the U.S.
and inform policymakers and mental health professionals of potential intervention
targets to alleviate internalizing symptoms.

COVID-19 pandemic, anxiety, depression, network analysis, cross-country study
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1. Introduction

The Coronavirus (COVID-19) pandemic broke out in December
2019 and has spread to more than 200 countries, resulting in
approximately 6.4 million casualties worldwide (1, 2). During the
pandemic, there has been a sharp increase in the prevalence of anxiety
and depression globally (3-5). A recent study reported that cases of
moderate-to-severe depression increased by 25.4% and cases of
anxiety disorder rose by 19.5% in 59 countries during the pandemic
(6). According to a report by the Organization of Economic
Co-operation and Development (7), the COVID-19 pandemic had a
greater impact on the mental health of young adults compared to
other age groups, with the prevalence of anxiety and depression
symptoms almost doubling since before the pandemic for this age
group. Young adulthood is the prime time for the emergence and
recurrence of anxiety and depressive disorders (8, 9). Young adults,
who generally have less secure jobs and are more sensitive to social
restrictions, may be more vulnerable to psychological distress caused
by vast changes in daily life during the pandemic (10-13). In order to
mitigate mental health burden of the pandemic and prepare for future
social upheavals, it is critical to understand the mechanisms
underlying its impact in this population.

The impact of the pandemic on peoples’ mental health is not
independent of their sociocultural contexts. While the COVID-19
pandemic has increased the risk of anxiety and depression worldwide,
the way it affects mental health of people across different countries
may not be the same. A case in point is South Korea and the
United States. There are some contextual differences, including
pandemic-related government policies, culture, and access to mental
health services, which may have affected the way mental health
problems have been manifested in the two countries during the
pandemic. For instance, the South Korean government has taken a
containment strategy focusing on disease prevention (14-17), whereas
in the U.S., a mitigation strategy was implemented at the level of
government, that focused on reducing severe cases, while the
stringency of the strategy differed widely depending on individual
states (14, 18). In addition, people of a collectivistic orientation like
that of South Korea tend to show stronger risk perception and a higher
sense of social responsibility toward their in-groups compared to a
more individualistic culture (e.g., U.S.) (19-21), which may have
impacted the psychological vulnerability during the early, adjustment
stages of the pandemic. Lastly, differences in mental health care
systems and accessibility to available mental healthcare in the two
countries might also have contributed to different progress of anxiety/
depression during the pandemic.

To our knowledge, there exists only one cross-country study that
compared the impact of the pandemic on mental health between
South Korea and the U.S. Dean et al. (22) investigated how various
factors including demographics, public health strategies and
psychological factors during the early stages of the pandemic
influenced psychological distress in four countries (South Korea,
Hong Kong, France, and the U.S.). Despite the differences in culture
and public health strategies, they found overall similarities in the
relationship between the pandemic-related factors and psychological
distress across these countries. Specifically, younger age, greater
concern for COVID-19 and loneliness were identified as the common
factors that contributed to deteriorated psychological health during
the pandemic (22). However, the dependent variable in their study
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was a single psychological distress score. The present research
examined individual symptoms of anxiety and depression in an
attempt to delineate specific pathways from pandemic-related factors
to psychological distress.

Network analysis is a promising approach to examine the relationship
between pandemic-related factors and anxiety/depression symptoms.
The network perspective assumes that mental disorders are emergent
phenomena that arise from mutual interactions among multiple
symptoms, which is an alternative approach to latent variable models that
conceptualize mental disorders as underlying variables that cause a range
of psychiatric symptoms (23, 24). Firstly, because the network perspective
regards mental disorders as a result of interactions between symptoms, it
presumes the role of bridging symptoms that connect the two disorders,
or symptoms clusters, to explain their comorbidity (24, 25). Moreover,
the network approach can also give insights into the specific pathways
between external factors and symptom clusters, by including
environmental variables within the network (26). For example, studies
have used network analysis to identify specific pandemic-related factors
(e.g., fear of infection, isolation and loneliness due to the pandemic) that
have direct relationship with anxiety and depressive symptoms within a
particular culture or society (27-31). Finally, this approach is useful for
detecting core symptoms in the overall network as it reveals the relative
degree of connectivity between symptoms (23). As such, unveiling the
structure of core and bridging internalizing symptoms and their link with
COVID-19 factors using the network approach can provide critical
insight into how the pandemic impacts the emotional distress of
individuals, and could potentially reveal effective intervention targets.

The aim of the present study was to identify and compare the
putative pathways between pandemic-related factors and anxiety and
depressive symptoms among young adults in South Korea and the
U.S. using a network approach.

2. Materials and methods
2.1. Study design and participants

A cross-sectional online survey was conducted in South Korea
and the U.S. The study was implemented in August 2021 in Korea and
September 2020 to May 2021 in the U.S. According to WHO reports,
the pandemic in the US was at its peak whereas it had not yet reached
its peak in South Korea at the time of data collection.! Participants
responded to the survey through an online survey platform, Qualtrics
in Korea, and REDCap in the U.S. Given our focus on young
adulthood, only the data from undergraduate students attending
4-year university (19-29 years old) were considered. The U.S. study
was conducted in accordance with the Declaration of Helsinki and
was approved by the Institutional Review Board of Columbia
University and the New York State Psychiatric Institute. Informed
consent was obtained from all participants involved in the study.

1 During the data collection period, the pandemic in the US was at its peak
with a maximum of 1,667,151 infected cases and 23,212 death cases per week.
On the other hand, the trend in the number of confirmed cases and death in
South Korea was still increasing (with a maximum of 13,034 infected cases and

64 death cases per week) at the time of data collection.
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In South Korea, of the 676 participants who responded to the
survey, 5 participants (average percentage of missing: 12.6%) were
excluded due to their incomplete responses, yielding a final sample of
671 Korean subjects. Data inspection revealed that a large portion of
the U.S. data was not usable for the purpose of the current study. In
the U.S., of the 1,159 participants who participated in the survey, a
total of 803 subjects (average percentage of missing: 69.1%) were
excluded from analysis due to incomplete responses (n=738) and
unknown gender (n=65). Thus, only a subset (33.3%) of the
U.S. sample was used for the current study, yielding a final sample of
365 American subjects (66% White, 11% Asian, 2% Black/African
American, 3% Native Hawaiian or Pacific Islander, 18% Native
American/Other). The present study was approved by the Institutional
Review Board of Yonsei University (South Korea) and Columbia
University (U.S.) in their respective countries.

The mean age of South Korean participants was 22.3years
(SD=2.1years), and the proportion of female participants was 70.7%
(n=474). On the other hand, the mean age of the American
participants was 21.2 years (SD =2.2 years), and 80.8% (1 =295) were
female. Statistical analysis showed significant differences in both age
(t=7.347, p<0.01) and gender (y*(1)=12.283, p<0.01) between the
two countries. Follow-up analyses confirmed that the main results
remained the same with or without adding these as covariates,
suggesting that they did not have a significant impact on the overall
network models of the two countries.

2.2. Measures

Anxiety symptoms were assessed with the Generalized Anxiety
Disorder scale [GAD-7; (32)], a 7-item scale using a 4-point frequency
scale ranging from 0 (not at all) to 3 (nearly every day). Depressive
symptoms were measured with the Patient Health Questionnaire
[PHQ-9; (33)], a 9-item scale ranging from 0 (not at all) to 3 (nearly
every day). COVID-19-related variables formulated for the study
included the following: COVID-19-related traumatic stress (e.g.,
hypervigilance, intrusions, avoidance, or nightmares due to issues of
COVID-19, etc.), COVID-19 concern about safety and security,
COVID-19-related xenophobia, access to mental health services, and
access to medical services. Demographic variables included age and
gender (male or female). More detailed information on our measures
can be found in Supplementary Table S1.

2.3. Missing data and imputation

Multiple imputation was adopted which is commonly used in
network analysis to address the issue of missing data in the present
study. A conservative approach was employed, only including data
with missing values of 10% or less. The imputation of missing data was
conducted using the mice package in R (34).

2.4. Analytic strategy
Network analysis was used to examine and compare the pandemic

to-anxiety/depression symptoms network in South Korea and the
U.S. The overall network structure was estimated separately for each
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country to identify links within the networks independently. Then,
centrality and predictability indices, which reflect the relative
importance of each symptom in the network, were calculated to
quantify the characteristics of each network. Finally, the network
models of the two countries were statistically compared. The accuracy
of edge estimation and stability of both centrality indices and network
comparison test were additionally assessed to check the robustness of
the results.

2.4.1. Network estimation

The R program (version 4.1.3) was used for all statistical
analyses. All models were visualized as network graphs using the
R-package qgraph (35), where ‘nodes’ represent variables, and
‘edges’ represent the pairwise conditional association between
nodes (35, 36). The network structure was estimated with the
Mixed Graphical Model (MGM) via regularized generalized
regression using the R-package mgm (37). MGM was used due to
its broad applicability in estimating networks because it allows for
the inclusion of diverse variable types and relaxes strict
assumptions, such as normality, that are required in traditional
models like the Gaussian Graphical Model (36-38). To control
spurious associations, the least absolute shrinkage and selection
operator (LASSO) was used, which shrinks all edge weights and
reduces small weights toward zero (39). Also, as suggested in
Epskamp and Fried’s study (2018) (40), Extended Bayesian
Information Criterion (EBIC) model with its tuning parameter
(y=0.5) was applied to select the best fitting network (41).

2.4.2. Centrality and predictability indices

Centrality and predictability indices were computed to
investigate the structural features of the network (36). Specifically,
bridge centrality index indicates a node’s overall connectivity with
nodes of the other clusters. It is used to identify nodes that
connect different clusters within the network (42) such as
bridging symptoms explaining the comorbidity pattern between
symptom clusters. The bridge strength index was assessed by
using the R-package networktools (42, 43). Since visual inspection
can lead to misinterpretation of the connections between the
different clusters when the network is complex (42, 44), this index
was used to objectively quantify and detect nodes that are highly
connected to other clusters. As per prior work (42), the top 20%
score of bridge strength values were selected as predicted bridging
nodes. The strength centrality index, one of the most commonly
used indices in network analysis, represents the level of
connectivity of a given node with the rest of the nodes in the
network, indicating the relative importance of a given node
within the network. It was calculated as the sum of all edge weight
values connected to the specific node. The predictability was
additionally computed by using the R-package mgm (37). It
represents the extent to which nodes are predicted by other nodes
in the network, similar to R2 in regression (45). A high
predictability value indicates that the given node can be controlled
by its neighboring nodes while a low value stands for the need of
direct intervention to the target symptom (46).

2.4.3. Accuracy and stability analyses

In order to check the robustness of the results, accuracy and
stability analyses were conducted using R-package bootnet (47).
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To the 1,000
non-parametric bootstraps for each node were performed by

assess accuracy of network estimation,
computing confidence intervals (CIs), and new datasets were
created by resampling observations in the data based on 95% Cls.
Narrower CIs corresponds with more accurate estimation of the
edges (47). Then, to conduct stability analyses, a case-dropping
bootstrap was performed to measure the correlation stability
(CS)-coefficient, which indicates the maximum drop percentage
of cases to retain a correlation with original centrality indices
above 0.7 in at least 95% of the sample (47). Epskamp et al. (47)
suggests that a CS-coefficient higher than 0.25 is acceptable but
that values greater than 0.5 are preferred. Bootstrapped difference
tests were additionally performed to evaluate the differences
among edge weights (47).

2.4.4. Network comparison test

The Network Comparison Test (NCT) was conducted using the
R-package NetworkComparisonTest (48). NCT assesses whether
there is a statistically significant difference between networks in
aspects of network structure (i.e., overall relations between
variables), edge strength, and global strength (i.e., overall
connectivity) (48). Since several edges were tested simultaneously,
alpha values for multiple comparisons were adjusted using the
Holm-Bonferroni correction.

3. Results

The descriptive statistics for the anxiety/depressive symptom
measures as well as the pandemic-related variables are presented in
Supplementary Table S2.

10.3389/fpsyt.2023.1161200

3.1. Network of South Korea

3.1.1. Network estimation

The MGM network for the Korean data is presented in
Figure 1A. In this network, anxiety symptoms, depressive
symptoms, and pandemic-related factors formed separate clusters
with densely interconnected nodes. Within the pandemic-related
cluster, the strongest associations were found between ‘Access to
mental health service’ and ‘Access to medical service’ (r=10.47).
Within anxiety/depressive symptom clusters, two anxiety
symptoms, ‘Uncontrollable worry (GAD-2)’ and ‘Excessive worry
(GAD-3)’ (r=0.42) showed the strongest association. Across
clusters, there were direct edges between ‘COVID-19 stress” and
TIrritability (GAD-6)’ (r=0.06) and ‘Negative future anticipation
(GAD-7)’ (r=0.08) as well as between ‘COVID-19 concerns’ and
‘Sleep (PHQ-3)’ (r=0.08). Other pandemic factor such as
healthcare accessibility did not show any direct relationship with
anxiety and depressive symptoms.

3.1.2. Centrality and predictability

The result of bridge centrality index is shown in Figure 2A. The
top bridging nodes which had high bridge centrality values in
South Korea were ‘COVID-19 stress, ‘Negative future anticipation
(GAD-7), ‘Restlessness (GAD-5), and ‘Motor (PHQ-8)’. As for
(GAD-5)’
‘Uncontrollable worry (GAD-2)’ in the anxiety clusters were

strength centrality nodes, ‘Restlessness and
identified as the most central nodes in the network of South
Korea, followed by ‘Depressed mood (PHQ-2)’ (Figure 3). This
indicates that these symptoms are the most influential in
maintaining the whole network.

Predictabilities are represented in the rings in the pie chart
in Figure 1A. Predictability values ranged from 0.10 to 0.74

(Mean predictability =0.51 + 0.18), and the highest predictability

South Korea

FIGURE 1

surrounding each node.

The United States

Estimated network of South Korea and the network of the United States. The predictability of each node by other nodes is represented by the rings
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South Korea

Bridge Strength
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Uncontrollable worry -
Excessive worry -
Trouble relaxing -
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Negative future anticipation -
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Depressed mood -
Steep-
Energy-
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Guity-
Concentration -
Motor -
Suicidal ideation -
Covid stress -
Covid concerns -
Xenophobia -
Access to mental service -

Access to medical service -

FIGURE 2
Bridge strength centrality estimates of both networks.

The United States
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FIGURE 3
Strength centrality estimates of both networks.
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value in the overall node was ‘Uncontrollable worry (GAD-2)’
(0.73), which is one of the anxiety symptoms. The lowest
predictability index was Xenophobia® (0.09), which is a
pandemic-related factor.

3.1.3. Network accuracy and stability

The results of the accuracy and stability analyses attest to the
robustness of the network of South Korea (Supplementary
Figures S1, S3, S5). Edge weights showed substantial overlap
with the 95% CIs of edge weights, indicating that the edges were
stable (Supplementary Figure S1). The bootstrapped difference
tests also revealed that most of the comparisons among edge
weights were statistically meaningful (Supplementary Figure S3).
In addition, case-dropping bootstrap procedure showed that the
strength and bridge strength coefficients were 0.75 and 0.36,
respectively, which implies that results remained stable after
the different the
(Supplementary Figure S5).

dropping proportions  of sample

Frontiers in Psychiatry

3.2. Network of the United States

3.2.1. Network estimation

The network structure for the U.S. data is presented in Figure 1B. Similar
to South Korean data, there was a direct link between the ‘COVID-19 stress
and ‘Negative future anticipation (GAD-7)’ (r=0.15) but no direct
association was found between the pandemic-related factors and depressive
symptoms. The strongest association was exhibited in the edge between the
two COVID-19-related factors, Access to mental health service’ and Access
to medical service (r=0.45); followed by the two anxiety symptoms
‘Uncontrollable worry (GAD-2) and ‘Excessive worry (GAD-3)’ (r=0.39)
and the two depressive symptoms Anhedonia (PHQ-1)" and ‘Depressed
mood (PHQ-2) (r=0.38).

3.2.2. Centrality and predictability

The bridge centrality result is shown in Figure 2B. Similar to South
Korean data, symptoms showing the highest bridge centrality values
included ‘Negative future anticipation (GAD-7); ‘Restlessness

89 frontiersin.org
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(GAD-5), ‘COVID-19 stress, and ‘Motor (PHQ-8); and indicated the
high bridge strength value.

As shown in Figure 3, the highest strength centrality node was
‘Excessive worry (GAD-3)’ in the anxiety symptom cluster, followed
by ‘Energy (PHQ-4)’ and ‘Depressed mood (PHQ-2)’ in the depressive
symptom cluster. As for the predictability value, the node with the
highest predictability score was ‘Excessive worry (GAD-3)’ (0.74), and
the node with the lowest predictability was Xenophobia® (0)
(Figure 1B).

3.2.3. Network accuracy and stability

In the network of the U.S., bootstrapped 95% CIs for edges
validated the
(Supplementary Figure S2). The bootstrapped difference test

accuracy of the edge-weight estimates
showed that a large proportion of the comparisons among edge
Figure S4). The

CS-coefficient strength centrality and bridge strength was 0.67 and

weights were significant (Supplementary

0.36, respectively, demonstrating the stability of the network model
(Supplementary Figure S6).

3.3. Estimating the effects of age and
gender in network models

In the present study, significant differences were found between
the South Korean and American samples in terms of age and gender.
Prior to comparing the networks of the two countries, the impact of
covariates on the pandemic-to-symptom networks were examined in
both countries. Following previous studies (49-51), the pandemic-to-
symptom networks of South Korea and the U.S. was re-estimated
while controlling for age and gender. Significant correlations were
found between the re-estimated network and the original one in both
South Korea (r=0.99, p<0.001) (Supplementary Figure S7) and the
US. (r=0.98, p<0.001) (Supplementary Figure S8). Both statistics and
visual inspection of the models confirm that covariates did not have a
significant impact on the overall network models in either country.

3.4. Network comparison

Finally, the NCT was applied to compare the networks identified
in South Korea and the U.S. and revealed no significant differences in
network structure (p=0.15) or global strength (p=0.36). This result
shows that there is no meaningful difference in overall structure and
connectivity between the networks of the two countries.

4. Discussion

Using a network approach, the present study investigated the
putative pathways between pandemic-related factors and anxiety and
depressive symptoms among young adults in South Korea and the
U.S. In short, the overall structure of pandemic-to-symptom networks
of South Korea and the U.S. were found to be similar. In both
countries, anxiety symptoms, depressive symptoms, and pandemic-
related factors formed separate clusters. Also, networks from both
countries revealed similar common bridging nodes that linked
different clusters, and central symptoms were found to be similar in
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both countries. The implications of the main findings are
discussed below.

In both countries, ‘COVID-19 stress and ‘Negative future
anticipation’ (an anxiety symptom) were identified as bridging nodes
and had a direct edge between them, suggesting that this link is likely
to function as a key mechanism through which the pandemic affects
internalizing symptoms. The COVID-19 stress item measured
traumatic stress reactions such as hypervigilance, intrusions,
avoidance, or nightmares from issues related to the pandemic over the
past month regardless of the presence of direct contact or exposure to
the virus. Its strong connection with ‘Negative future anticipation’
suggests that stress induced by the fear of COVID-19 may extend its
influence on mental health of young adults primarily by strengthening
negative anticipation of the future. Studies have found that, compared
to other age groups, young adults tend to experience high levels of
pandemic-related stress due to the deprivation of educational/
employment opportunities (52, 53). Similarly, with a sample of 18 to
35years old, Dean et al. (22) found that younger age was a common
contributing factor to psychological distress during the early stages of
the pandemic across countries with different sociocultural
backgrounds. Extending prior work, the present finding suggests that
negative future anticipation function as a main trigger for
psychological distress experienced by young adults during
the pandemic.

It is also noteworthy that ‘Restlessness (GAD-5) and ‘Motor
(PHQ-8)” symptoms were identified as bridging symptoms between
anxiety and depressive symptom clusters, suggesting that symptoms
of physical agitation are strong contributors of the comorbidity
between anxiety and depression. The current finding is consistent with
prior work demonstrating that physical symptoms show strong bridge
centrality indices among anxiety and depressive symptoms (54-56)
and that ‘restlessness’ loads on the general distress factor shared in
both anxiety and depression (57, 58). Recent studies suggest that
physical symptoms observed in comorbid anxiety and depression are
reflective of reduced parasympathetic activity for flexible adaptation
to stress (59). Though more research is needed, it is possible that the
physical symptoms reflect an underlying neurobiological mechanism
associated with poor neurovisceral control and emotion regulation
generally observed in anxiety and depression. This implicates that
physical symptoms may be an important intervention target for
comorbid cases of anxiety and depression (56).

Worry-related symptoms were identified as key contributors in
maintaining the overall pandemic-to-symptom network in both
countries. Specifically, the node ‘Uncontrollable worry (GAD-2)’
showed the highest strength centrality and predictability value in
the network of South Korea while the node ‘Excessive worry
(GAD-3)’ displayed the highest score in both indices in the network
of the U.S. This replicates prior findings that worry-related
symptoms were the core symptoms in anxiety-depression network
of young adults during the pandemic (60, 61). Since COVID-19 has
brought about unprecedented apprehension over future uncertainty,
especially for young adults, it is possible that unregulated worrying
cascades into a series of internalizing symptoms. Even if worry-
related symptoms served as core symptoms in both countries, it is
worth noting that the specific elements of worry-related symptoms
that served as core symptoms differed between two countries - i.e.,
‘excessive worry’ in the U.S. and ‘uncontrollable worry” in South
Korea. According to the initiation-termination (IT) model of worry,
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which suggests worry as a dynamic process that unfolds over time
rather than a static entity (62), “excessive worry” may be more
relevant to “proneness of worry initiation when threat is perceived”
whereas “uncontrollable worry” is more related to “difficulty in
terminating worry.” This suggests that each worry symptom may
differ in underlying mechanisms. More research is warranted to
investigate this possibility further.

To the best of our knowledge, this is the first comparative network
analysis study of the relationship between symptoms of anxiety,
depression and factors related to COVID-19 in South Korea and the
U.S. The current findings suggest that potential political and societal
differences in the two countries (e.g., access to mental/medical health
services) was not critically involved in the relationship between the
pandemic and internalizing symptoms. Instead, the similar network
structures and patterns observed in both countries imply that there
may exist a stable relationship between the pandemic and internalizing
symptoms above and beyond the sociocultural differences. The
current findings suggest that interventions mainly targeting key bridge
symptoms (i.e., COVID-19 related stress, negative future anticipation)
and worry-related symptoms would most effectively alleviate the
impact of the broader internalizing symptom networks during the
pandemic in both countries. For instance, treatment elements of
cognitive behavioral therapy (CBT) such as exposure-based
interventions targeting fear or traumatic symptoms, or cognitive
restructuring targeting pathological worry would be helpful to reduce
overall comorbidity (63).

The present findings need to be interpreted with the following
caveats in mind. Firstly, although Van Borkulo et al. (48) validated
NCT results with cases where the sample size of one group was
twice as large than the other, the null NCT result should
be interpreted cautiously due to the disparity in the number of
participants between the two countries. Replication studies are
warranted with similar sample sizes in both countries. Secondly,
though the null NCT result revealed that there is no statistically
meaningful difference in the pandemic-to-symptom networks of
the two countries, the difference identified from visual inspection
of the networks is worth noting. Under visual inspection, the
relationship between COVID-19 concerns and depressive
symptoms (i.e., ‘Sleep’) was observed only in South Korea’s network
but not in the U.S. data. The disparity between the two results
(visual inspection vs. statistical testing) might stem from the
methodological difference in network estimation between the
Network Comparison Test and Mixed Graphical Model (64).
Further studies are needed to address this point since these edges
may imply a potential difference between the two networks, even
though they were not detected through the statistical comparison
test in the current study. Thirdly, in our study, COVID-19 stress was
represented as a single score averaging each item for individual
pandemic-related trauma symptoms (i.e., proportion of positive
symptoms) due to a high number of missing values in the individual
items. However, as each item represents slightly different symptoms
related to the trauma experience, it will be important for future
studies to further investigate the impact of each item separately.
Fourthly, the current study did not directly measure contextual
factors (e.g., political/cultural factors) that may have influenced the
pandemic-to-symptom networks in the two countries. Future
studies are warranted to include various contextual factors to gauge
their direct impact on the overall networks of the two countries.
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Lastly, although this study revealed the connection between
pandemic-related factors and anxiety and depressive symptoms, it
does not confirm any causal relationship since the study was based
on a cross-sectional design. Although the results provide evidence
of a potentially causal structure, longitudinal studies are called for
to investigate whether a clear directionality of influence exists
among the anxiety, depressive symptoms, and COVID-19-
related factors.

Taken together, the current findings provide new insights into the
common potential pathway between the pandemic and internalizing
symptoms in South Korea and in the U.S. These observations provide
a framework for understanding the impact of economic and/or social
upheavals, including but not limited to COVID-19, on mental well-
being of young adults and inform policymakers and mental health
professionals of potential intervention targets to alleviate internalizing
symptoms of this population.
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