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Background: Healthcare workers in the front line of diagnosis, treatment, and care of

patients with coronavirus disease 2019 (COVID-19) are at great risk of both infection

and developing mental health symptoms. This study aimed to investigate the following:

(1) whether healthcare workers in general hospitals experience higher mental distress

than those in psychiatric hospitals; (2) the role played by religion and alexithymic trait in

influencing the mental health condition and perceived level of happiness of healthcare

workers amidst the stress of the COVID-19 pandemic; and (3) factors that influence the

resilience of healthcare workers at 6 weeks’ follow-up.

Methods: Four-hundred and fifty-eight healthcare workers were recruited from general

and psychiatric hospitals, and 419 were followed-up after 6 weeks. All participants filled

out the 20-item Toronto Alexithymia Scale, five-item Brief-Symptom Rating Scale, and

the Chinese Oxford Happiness Questionnaire.

Results: Under the stress of the COVID-19 pandemic, 12.3% of frontline healthcare

workers in general hospitals reported having mental distress and perceived lower

social adaptation status compared with those working in psychiatric hospitals.

Christians/Catholics perceived better psychological well-being, and Buddhists/Taoists

were less likely to experience mental distress. The results at 6 weeks of follow-up

showed that the perceived lower social adaptation status of general hospital healthcare

workers was temporary and improved with time. Christian/Catholic religion and time

had independent positive effects on psychological well-being; however, the interaction

of Christian/Catholic religion and time had a negative effect.

Conclusions: Collectivism and individualism in the cultural context are discussed

with regard to alexithymic trait and Buddhist/Taoist and Christian/Catholic religious

faiths. Early identification of mental distress and interventions should be implemented

to ensure a healthy and robust clinical workforce for the treatment and control of the

COVID-19 pandemic.
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INTRODUCTION

Healthcare workers in the front line of diagnosis, treatment,
and care of patients with confirmed and suspected coronavirus
disease 2019 (COVID-19) are at great risk of both infection and
developing mental health issues (Bfefferbaum and North, 2020;
Chen et al., 2020; Neto et al., 2020). Furthermore, physicians
and nurses who provided direct care for patients with COVID-19
experienced significantly more depression, anxiety, and insomnia
and higher psychological distress than healthcare professionals
who did not provide direct care (Lai et al., 2020). The 2003
severe acute respiratory syndrome (SARS) outbreak showed that
healthcare workers were under tremendous pressure from the
risk of being infected (Lu et al., 2006). Similar results have

been found during the COVID-19 outbreak (Kang et al., 2020).
One review showed that 71.5% of healthcare providers reporting
mild to severe symptoms of post-traumatic stress disorder
(Carmassi et al., 2020). Another systematic review and meta-

analysis showed that the prevalence of stress was 45%, depression
24.3%, and anxiety 25.8% in frontline healthcare workers caring
for patients with COVID-19 (Salari et al., 2020). Resilience
is the ability of an individual to withstand setbacks, adapt
positively, and bounce back from adversity (Luthar and Cicchetti,
2001). Enhancing factors that may contribute to psychological
resilience during the pandemic period, thus ensuring a physically
and mentally healthy clinical workforce, are important for the
treatment and control of the pandemic.

Emotion and stress coping strategies are vital for healthcare

professionals during the pandemic period and may subsequently
influence their mental condition and well-being. Alexithymia is a
trait of deficiency in the ability to identify, differentiate, verbalize,
and communicate feelings (Taylor, 1994). Given that emotions
serve communication and social functions in informing others
about our thoughts and intentions, they coordinate our social
interaction and self-regulation. Alexithymia has been found to be
highly associated with mental health condition and psychiatric
disorders (Chen et al., 2011). Therefore, we are interested in
the role played by alexithymic trait when healthcare workers are
under the stress of the COVID-19 pandemic.

Religion has an impact on well-being when people encounter
stressful situations and adversities in life (Park, 2005). It acts as an
important philosophical orientation that influences how people
understand the world and comprehend reality and suffering
(Pargament, 1997). Park (2005) found a pathway relationship
for religion as a meaning-making coping (positive reappraisal
coping), which leads to stress-related growth. Furthermore,
religion is associated with active coping and positive reframing
coping strategies, and electroencephalography activity was
observed in the theta frequency band in the right hemisphere
in association with religious coping (Imperatori et al., 2020).
A study in Italy found that people personally close to the
effects of COVID-19 turned toward religion as a coping strategy
(Molteni et al., 2020). However, a study in China did not
find an association between religiousness and perceived stress
in healthcare professionals during the COVID-19 pandemic
(Babore et al., 2020). An empirical study also found that only
one out of 11 studies reviewed displayed a significant association

between religion and traumatic stress (Chen and Koenig, 2006).
Therefore, the factor of religion, and how different religions
may influence the appraisal and psychological resilience of these
healthcare workers, is also investigated.

Therefore, this study aimed to investigate the following:
(1) whether healthcare workers working in general hospitals
experience higher mental distress, which may influence their
psychological well-being and social adaptation status, compared
with workers in psychiatric hospitals; (2) the role played by
religion and alexithymic trait in influencing the mental health
condition and perceived level of happiness of healthcare workers
amidst the stress of the COVID-19 pandemic; and (3) factors
that influence the resilience of healthcare workers at 6 weeks
of follow-up.

MATERIALS AND METHODS

Participants
Healthcare workers from three hospitals in Southern Taiwan
were convenience sampled from February 16 to 20, 2020, and
followed-up 6 weeks later (April 6 to 13). Two of the hospitals
are general hospitals and one is a psychiatric hospital. All three
hospitals were in Southern Taiwan, so that culture and beliefs
were similar, for the purpose of neighborhood control. The
superintendent and head of department of the two general
hospitals were invited to cooperate in this study. After they
agreed to cooperate, a research assistant from the psychiatric
hospital contacted each participant and explained the purpose of
this study, and if they agreed to enroll in the study, the survey was
distributed for them to fill out. A total of 458 healthcare workers
were recruited at the first stage, 274 from the first general hospital,
98 from the second general hospital, and 84 from the psychiatric
hospital. Four hundred and nineteen (91.5%) were recruited at
follow-up, with 257 from the first general hospital, 88 from the
second general hospital, and 74 from the psychiatric hospital.
Owing to the shifts of healthcare workers, not all participants
were able to participate in the 6-week follow-up. Chi-square
analysis of general and psychiatric hospital healthcare workers
completing the first and second surveys resulted in a value
of 1.517 (p = 0.218), showing that differences in intention to
participate in the research were not statistically significant. The
three hospitals have a total of 583 employees; thus, our study had
a response rate of 78.6%. The procedures performed in this study
were approved by the Institutional Review Board of Kaohsiung
Armed Forces General Hospital (approval number: KAFGH 109-
008), in Kaohsiung, Taiwan, and are in accordance with the 1964
Helsinki Declaration and its later amendments or comparable
ethical standards.

Measurement
All information collected was from participants’ self-report.
The participants completed a demographic information sheet
(which included a question about their religion), the 20-item
Toronto Alexithymia Scale (TAS-20), five-item Brief-Symptom
Rating Scale (BSRS-5), and the Chinese Oxford Happiness
Questionnaire; all the above surveys were in Chinese, and is
also included in the Supplementary material. The BSRS, the
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happiness scale, and TAS-20 were also completed at 6 weeks
of follow-up.

Religion
The Executive Yuan, Taiwan reported 33 main religions in
Taiwan, with 35% of the population reported to be Buddhist
and 33% Taoist, followed by 2.6% Protestant Christian and 1.3%
Catholic Christian (Office of International Religious Freedom,
2019). On the other hand, 20% of the population was reported
to have no religious faith (Office of International Religious
Freedom, 2019). Therefore, the demographic information sheet
included the religious faith choices of “Buddhism,” “Taoism,”
“Christian (Protestant),” “Catholic,” and “others.”

Alexithymia
The TAS-20 self-report inventory was used to measure the level
of alexithymia in these healthcare workers. The TAS-20 measures
alexithymia in three dimensions: difficulty identifying feelings,
difficulty describing feelings, and externally oriented thinking
(Taylor, 1994). The Chinese version of the TAS-20 has shown
good internal consistency (Lin and Chan, 2003). Furthermore,
an empirically derived cut off score of 61 is used to identify
individuals who are considered to have alexithymia (Taylor et al.,
1997). Therefore, the cutoff of 61 was used to categorize the
healthcare workers into two groups: those with alexithymic trait
(TAS-20 scores ≥61) and those without (TAS-20 scores <60).

Mental Health Condition
The BSRS-5 is a short and efficient screening instrument aimed
to screen for psychiatric illnesses in the community, as well as
in general medical and psychiatric settings. It measures the five
symptom domains of anxiety, depression, hostility, interpersonal
sensitivity/inferiority, and insomnia. The Chinese version of the
BSRS-5 has been shown to be valid to screen for mental health
conditions of psychiatric inpatients, general medical patients, and
community residents in Taiwan (Lung and Lee, 2008). Using the
histogram graphical method, the cutoff of 10/11 was found most
appropriate for this group of healthcare workers. Therefore, the
participants were separated into two groups, those scoring ≥10
being considered as those with greater mental health distress.

Happiness
The translated and culturally modified seven-item Chinese
Oxford Happiness Questionnaire was used to measure the self-
perceived level of happiness of the healthcare workers. The
Chinese Oxford Happiness Questionnaire measures happiness
in the two dimensions of social adaptation status (SAS)
and psychological well-being (PWB) and has shown good
psychometric properties in measuring the level of happiness of
community participants in Taiwan (Lung and Shu, 2020).

Statistical Analysis
Descriptive analysis was used to analyze the demographic
information and TAS-20, BSRS-5, and Chinese Oxford
Happiness Questionnaire scores of the healthcare workers
at the beginning of the pandemic and at 6 weeks of follow-up.

Structural equation modeling (SEM) was used to analyze the
baseline dataset, collected at the beginning of the pandemic.

Using SEM, graphical pathway relationships among religion,
alexithymic trait, mental distress, psychological well-being, and
social adaptation status of healthcare workers in general and
psychiatric hospitals were investigated. The SEM uses the χ2 fit
test to investigate the overall fit of the model; non-significant χ2

values (p > 0.05), adjusted goodness-of-fit indices (AGFI) >0.9,
and root mean square error of approximation (RMSEA) <0.05
indicated that the model adequately described the observed data.

Generalized equation estimation (GEE) analysis, most suitable
for measurement of repeated data, was used to investigate which
factors affected the psychological resilience of the healthcare
workers at 6 weeks of follow-up. Parsimonious results were
presented in the SEM and GEE analysis, which means that only
statistically significant pathways/variables were presented, and all
paths with p > 0.05 were deleted.

Descriptive analysis and GEE analysis were carried out
using Statistical Package for the Social Sciences (SPSS) 26.0 for
Windows software (SPSS Inc., Chicago, USA). SEM was analyzed
using the Analysis of a Moment Structures 26.0 statistical
software package (SPSS Inc., Chicago, USA).

RESULTS

The baseline and follow-up distributions of the
sociodemographic data and TAS-20, BSRS-5, and Chinese
Oxford Happiness Questionnaire scores of those who work in
general and psychiatric hospitals are shown in Table 1.

SEM: First Stage Dataset
SEM was used to investigate the graphical pathway
relationships of religious faith (Buddhism/Taoism and
Christianity/Catholicism), alexithymic trait, mental distress,
psychological well-being, and social adaptation status of
healthcare workers in general and psychiatric hospitals. The
model resulted in p = 0.326 (>0.05), AGFI = 0.976 (>0.9),
and RMSEA = 0.016 (<0.08), implying that the null model
approximates the real structure, as shown in Figure 1. Overall,
females perceived better psychological well-being than males
(β = 0.12, p = 0.004), and those who were older reported better
social adaption status than those who were younger (β = 0.18,
p < 0.001). Those who worked in general hospitals, compared
with those working at the psychiatric hospital, were more likely
to experience mental distress (β = 0.10, p = 0.027) and lower
social adaptation (β = −0.16, p < 0.001). Healthcare workers
who were Christian/Catholic perceived better psychological
well-being (β = 0.12, p = 0.003), and Buddhists/Taoists were
less likely to experience mental distress (β = −0.11, p = 0.009),
which would indirectly increase their perceived level of happiness
(social adaptation status: β = −0.23, p < 0.001; psychological
well-being: β = −0.17, p < 0.001). Healthcare workers that
had alexithymic trait experienced greater mental distress
(β = 0.37, p < 0.001) and perceived a lower level of happiness
(social adaptation status: β = −0.16, p < 0.001; psychological
well-being: β =−0.25, p < 0.001).
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TABLE 1 | Baseline socio-demographic and clinical characteristics of healthcare workers (N = 458).

Beginning of pandemic 6 weeks’ follow-up

Variable General hospital

(n = 374)

Psychiatric hospital

(n = 84)

General hospital

(n = 345)

Psychiatric hospital

(n = 74)

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

Sex

Male 31 (8.3) 18 (21.4) 24 (7.0) 15 (20.3)

Female 343 (91.7) 66 (78.6) 321 (93.0) 59 (79.7)

Religion

Buddhist and Taoist 238 (63.6) 52 (61.9) 230 (66.7) 49 (66.2)

Christian and Catholic 33 (8.8) 17 (20.7) 32 (9.3) 11 (14.9)

Others 103 (27.5) 15 (17.9) 83 (24.1) 14 (18.9)

TAS-20 ≥ 61 34 (9.1) 5 (6.0) 39 (11.3) 5 (6.8)

BSRS-5 ≥ 10 46 (12.3) 3 (3.6) 45 (13.0) 4 (5.4)

Variable (range) mean (SD) mean (SD) mean (SD) mean (SD)

Age (20–68) 39.18 (9.74) 40.59 (11.12) 39.22 (9.62) 40.29 (11.16)

TAS-20 total score (20–80) 48.71 (9.60) 44.70 (11.47) 48.75 (9.56) 45.03 (12.03)

BSRS-5 total score (0–18) 4.58 (3.82) 2.11 (2.96) 4.77 (3.79) 2.35 (3.02)

Happiness scale

Social adaptation status (6–16) 11.99 (1.98) 13.14 (1.96) 12.14 (1.94) 12.92 (2.01)

Psychological well-being (3–12) 8.16 (1.87) 8.62 (2.06) 8.13 (1.85) 8.70 (1.96)

TAS-20, Toronto Alexithymia Scale; BSRS-5, five-item Brief-Symptom Rating Scale; SD, standard deviation.

GEE: Follow-Up Analysis
GEE was used to investigate which factors were associated
with psychological well-being and social adaptation status of
these healthcare workers during the pandemic at 6 weeks of
follow-up. As Table 2 shows, those who had lower alexithymic
level (TAS-20), lower mental distress level (BSRS-5), or were
Christian/Catholic (β =−0.09, p < 0.001; β =−0.08, p < 0.001;
β = 0.69, p= 0.006) showed a higher level of psychological well-
being. However, the interaction of time and Christian/Catholic
religion showed that those who were Christian/Catholic had
lower psychological well-being over time (β =−0.92, p< 0.001).

Regarding social adaptation status, after 6 weeks, those who
worked at general hospitals showed worse social adaptation
status (β = −0.36, p = 0.050; β = −0.50, p = 0.013). However,
the interaction of time and general hospital working showed,
over time, that those who worked in general hospitals had better
social adaptation status (β = 0.74, p < 0.001). Furthermore,
those who were older, had lower alexithymic trait, and/or lower
mental distress level had better social adaptation status (β = 0.03,
p < 0.001; β =−0.06, p < 0.001; β =−0.16, p < 0.001).

DISCUSSION

Our study found that, under the stress of the COVID-19
pandemic, 12.3% of frontline healthcare workers in general
hospitals reported having mental distress, which is significantly
higher than the 3.6% reported by healthcare workers in
the psychiatric hospital (p = 0.018). The SEM showed that
medical staff at general hospitals not only experienced greater

mental distress but also perceived lower social adaptation
status when compared with those working in psychiatric
hospital. We also studied the roles of emotion and religious
faith in coping with the stress of the pandemic. Although
there were no differences in alexithymia (TAS-20 ≥ 61)
between those working in general and psychiatric hospitals,
healthcare workers that had alexithymic trait were more likely
to experience mental distress and reported a lower level of
happiness (social adaptation status and psychological well-
being). Furthermore, Christians or Catholics perceived better
psychological well-being, and Buddhists or Taoists were less
likely to experience mental distress, which would indirectly
increase their level of happiness (psychological well-being and
social adaptation status). At follow-up 6 weeks later, those
of Christian/Catholic faith had developed lower psychological
well-being over time, but healthcare workers who worked
at general hospitals perceived better social adaptation status
over time.

Healthcare workers in general hospitals reported having
higher levels of mental distress and felt less socially adapted
than those working in psychiatric hospital. This is similar to a
research in China showing that frontline healthcare workers, who
have to directly diagnose, treat, and take care of patients with
COVID-19, were at higher risk of psychological symptoms of
depression, anxiety, insomnia, and distress (Lai et al., 2020). In
a broader context, a study in Peru also found a “ripple effect,”
in that healthcare workers who were geographically further
from the epicenter of the COVID-19 outbreak experienced less
anxiety and mental distress (Yáñez et al., 2020). Furthermore,
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FIGURE 1 | Structural equation model of religion, alexithymic trait, mental distress, and level of happiness of healthcare workers in general and psychiatric hospitals.

AGFI, adjusted goodness-of-fit; RMSEA, root mean square error of approximation.

healthcare workers may experience isolation, distress caused by
concerns about their own health, and the possibility of putting the
health of their family and friends at risk (Stojanov et al., 2020).
Consequently, frontline medical personnel will feel less socially
adapted compared with second-line medical personnel (Master
et al., 2020). Fortunately, our follow-up results showed that the
social adaptation status of general hospital healthcare workers
increased at 6 weeks’ follow-up.

With regard to the ability to identify, express, and distinguish
emotion from physical sensations of emotional arousal, no
differences in alexithymia (TAS-20 ≥ 61) were found between
those working in general and psychiatric hospitals. Nevertheless,
healthcare workers who had alexithymic trait were more likely to
experience mental health distress and a lower level of happiness
(social adaptation status and psychological well-being). After 6
weeks, healthcare workers who had higher alexithymic trait still
showed a lower level of happiness. Given that emotions serve as
a communication and social function to inform others about our
thoughts and intentions, they coordinate our social interaction
and self-regulation. Therefore, alexithymia is associated with
problems with emotional regulation and adaptive coping (Parker
et al., 2001) and, subsequently, with happiness and psychological
well-being (Páez et al., 2013). Consequently, at 6 weeks’

follow-up, we found that those with lower alexithymic trait,
meaning healthcare workers who were more aware of their own
emotions, being able to distinguish and express their emotions,
showed better psychological resilience under the stress of the
pandemic. The East Asian culture of collectivism places more
emphasis on emotional restraint, the importance of attending
to social cues, and the maintenance of social harmony and less
emphasis on individual emotional experience and expression
(as characterized by the individualist western cultural context)
(Ryder et al., 2008). Under such a cultural context, Asian parents
are more controlling, restrictive, and authoritarian and show less
positive emotion toward their children (Morelen and Thomassin,
2013). The children grow up in a family environment in which
they suppress expression of their feelings and have higher levels
of alexithymia (Berenbaum and James, 1994). Therefore, studies
have found that children in Taiwan show slower emotional
development (Lung et al., 2020), and Asian Americans also
have higher levels of alexithymia when compared with European
American college students (Le et al., 2002). Similarly, a study in
China also found alexithymia to be a mediator between COVID-
19 exposure and mental health problems in university students
(Tang et al., 2020). This is important, because alexithymic trait
can increase the risk of mental health conditions and psychiatric
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TABLE 2 | Generalized equation estimation results of the factors associated with the level of happiness of healthcare workers at follow-up.

Dependent variable Independent variable ß S.E. 95% C.I. p

Psychological well-being Time 0.14 0.081 −0.02 to 0.30 0.078

Alexithymic level (TAS-20) −0.09 0.007 −0.10 to −0.07 <0.001

Mental distress level (BSRS-5) −0.08 0.020 −0.12 to −0.04 <0.001

Christian and Catholic 0.69 0.249 0.20 to 1.18 0.006

Christian/Catholic × time −0.92 0.261 −1.43 to −0.41 <0.001

Social adaptation status Time −0.36 0.182 −0.71 to 0.00 0.050

Works at general hospital −0.50 0.201 −0.89 to −0.10 0.013

General hospital × time 0.74 0.208 0.33 to 1.15 <0.001

Age 0.03 0.006 0.01 to 0.04 <0.001

Alexithymic level (TAS-20) −0.06 0.007 −0.07 to −0.04 <0.001

Mental distress level (BSRS-5) −0.16 0.018 −0.20 to −0.12 <0.001

Multiplication sign (×) indicates interaction. TAS-20, Toronto Alexithymia Scale; BSRS-5, five-item Brief-Symptom Rating Scale; SE, standard error; CI confidence interval.

disorders (Chen et al., 2011). The results of these studies and our
results all show the importance of including the cultural context
in the investigation of emotional development and expression.

In addition to emotional coping strategies, our study also
showed that religious faith has an impact on the mental health
and level of happiness of healthcare workers. Buddhists or Taoists
were less likely to experience mental distress, and this would
indirectly increase their level of happiness (psychological well-
being and social adaptation status). Interestingly, our follow-
up data found that, while Christian/Catholic religion and time
had independent positive effects on psychological well-being,
the interaction of Christian/Catholic faith and time had a
negative effect on psychological well-being. This means that,
although those with Christian/Catholic religious faith showed
better psychological well-being, over time, their recovery rate was
slower compared with those of other religious faiths. Religion can
be seen as a meaning-making coping system, which influences
subjective well-being and the way in which we cope with
traumatic stressful events in life (Park, 2005). Coulombe et al.
(2020) found that the process of integrating psychological, social,
and systemic factors increases the resilience of mental health
and well-being during the pandemic. Furthermore, the practice
of religion, expressions of faith, and cultivation of spirituality
can augment our physical and psychological resilience (Levin,
2020). The relationship of religion and culture is also intertwined
(Cohen et al., 2016). Eastern collectivism culture shapes the
development of Eastern religions (including Buddhism and
Taoism), and religion in turn can influence the cultural
development of nations (such as Christianity and the culture
of the USA) (Cohen and Hill, 2007). Similar to the discussion
about cultural context and emotion, religious cultures differ in
the emotional state they value and encourage their practitioners
to feel (Tsai et al., 2007). Christianity values high-arousal
positive states (such as excitement), whereas Buddhism values
low-arousal positive states (such as calm) (Tsai et al., 2007).
Our dataset also showed Buddhism to be positively associated
with alexithymia and Christianity to be negatively associated
with alexithymia; however, the association was not statistically
significant (data not shown). Buddhism advocates a practice that

emphasizes a balance between asceticism and self-indulgence
and avoids extremes in life in order to reach calm detachment.
Buddhist values of tolerance, non-violence, respect for the
individual, and a belief in the fundamental spiritual equality of
all humans are continued in interpersonal relationships under
collectivism cultural values (Konsky et al., 2000). In contrast,
Christians believe in a personal soul and internal attributes of
a person who behaves in the way they do because of their traits
or disposition and their personal faith in God (Cohen et al.,
2016). Therefore, it is understandable that when looking at the
association of Buddhism/Taoism and Christianity/Catholicism
with happiness dimensions of psychological well-being and
social adaptation status, Christianity/Catholicism impacts the
dimension of psychological well-being (which is related to the
individual-oriented aspect of happiness) and Buddhism/Taoism
is indirectly associated with both psychological well-being and
social adaptation status (social-oriented aspects of happiness)
(Lung and Shu, 2020).

A limitation of this study was that the healthcare workers
recruited in this study were all from Southern Taiwan. A study
in Peru showed that healthcare workers in the epicenter of
the pandemic showed higher psychological distress than those
further from the epicenter (Yáñez et al., 2020). Given that the
epicenter of the pandemic was located in the northern part of
Taiwan, the psychological distress and well-being of healthcare
workers in different geological regions and the generalizability of
our results need to be further investigated.

Our study shows that frontline healthcare workers in general
hospitals reported a higher rate of mental distress and a lower
level of social adaptation than second-line healthcare workers.
Fortunately, the perceived lower social adaptation status of
general hospital healthcare workers was temporary and improved
with time. Religious faith can help individuals to cope with the
stress of the pandemic, with Christianity/Catholicism elevating
psychological well-being and Buddhism/Taoism decreasing
mental distress and indirectly elevating the level of happiness of
these healthcare workers. However, at 6 weeks’ follow-up, the
psychological well-being recovery rate of Christians/Catholics
was slower than that of other religious faiths. Further follow-up
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will help us to clarify whether it is daily life stress or threat
from the pandemic that impacts the mental health state of these
participants (Lung et al., 2009). Peer support, supportive therapy,
and early identification of mental distress and interventions
should be implemented (Banerjee, 2020) to alleviate mental
health conditions and decrease the feeling of isolation and social
maladaptation of thesemedical personnel. Addressing themental
health conditions of medical workers is important to ensure a
healthy and robust clinical workforce and for the treatment and
control of the COVID-19 pandemic (Banerjee, 2020).

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by Kaohsiung Armed Forces General Hospital
(approval number: KAFGH 109-008). The patients/participants
provided their written informed consent to participate in
this study.

AUTHOR CONTRIBUTIONS

M-CC and F-WL designed the study. M-CC, C-CL,
K-TC, M-FT, and H-FK overlooked the sampling
and experimental procedures. P-FC, T-HL, and F-WL
undertook the statistical analysis and interpreted the
analysis. P-FC wrote the first draft of the manuscript.
All authors contributed to and have approved the
final manuscript.

ACKNOWLEDGMENTS

The authors would like to thank all researchers who assisted
in this study and all healthcare workers who participated in
this study.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2021.628894/full#supplementary-material

REFERENCES

Babore, A., Lombardi, L., Viceconti, M. L., Pignataro, S., Marino, V., Crudele, M.,

et al. (2020). Psychological effects of the COVID-2019 pandemic: perceived

stress and coping strategies among healthcare professionals. Psychiatry Res.

293:113366. doi: 10.1016/j.psychres.2020.113366

Banerjee, D. (2020). The COVID-19 outbreak: crucial role the psychiatrists can

play. Asian J. Psychiatr. 50:102014. doi: 10.1016/j.ajp.2020.102014

Berenbaum,. H., and James, T. (1994). Correlates and retrospectively

reported antecedents of alexithymia. Psychosom. Med. 56, 353–359.

doi: 10.1097/00006842-199407000-00011

Bfefferbaum, B., and North, C. S. (2020). Mental health and the Covid-19

pandemic. N. Engl. J. Med. 383, 510–512. doi: 10.1056/NEJMp2008017

Carmassi, C., Foghi, C., Dell’ste, V., Cardone, A., and Dell’Osso, L. (2020). PTSD

symptoms in healthcare workers facing the three coronavirus outbreaks: what

we can expect after the COVID-19 pandemic. Psychiatry Res. 292:113312.

doi: 10.1016/j.psychres.2020.113312

Chen, P. F., Chen, C. S., Chen, C. C., and Lung, F. W. (2011). Alexithymia as a

screening index for male conscripts with adjustment disorder. Psychiatr. Q. 82,

139–150. doi: 10.1007/s11126-010-9156-9

Chen, Q., Liang, M., Li, Y., Guo, J., Fei, D., Wang, L., et al. (2020). Mental

health care for medical staff in China during the COVID-19 outbreak. Lancet

Psychiatry 7, E15–16. doi: 10.1016/S2215-0366(20)30078-X

Chen, Y. Y., and Koenig, H. G. (2006). Traumatic stress and religion: is there

a relationship? A review of empirical findings. J. Relig. Health 45, 371–381.

doi: 10.1007/s10943-006-9040-y

Cohen, A., Wu, M., and Miller, J. (2016). Religion and culture: individualism

and collectivism in the East and West. J. Cross Cult. Psychol. 47, 1236–1249.

doi: 10.1177/0022022116667895

Cohen, A. B., and Hill, P. C. (2007). Religion as culture: religious individualism

and collectivism among American Catholics, Jews, and Protestants. J. Pers. 75,

709–742. doi: 10.1111/j.1467-6494.2007.00454.x

Coulombe, S., Pacheco, T., Cox, E., Khalil, C., Doucerain, M. M., Auger, E., et al.

(2020). Risk and resilience factors during the COVID-19 pandemic: a snapshot

of the experiences of Canadian workers early on in the crisis. Front. Psychol.

11:580702. doi: 10.3389/fpsyg.2020.580702

Imperatori, C., Bersani, F. S., Massullo, C., Carbone, G. A., Salvati, A., Mazzi,

G., et al. (2020). Neurophysiological correlates of religious coping to stress:

a preliminary EEG power spectra investigation. Neurosci. Lett. 728:134956.

doi: 10.1016/j.neulet.2020.134956

Kang, L., Li, Y., Hu, S., Chen, M., Yang, C., et al. (2020). The mental health of

medical workers in Wuhan, China dealing with the 2019 novel coronavirus.

Lancet Psychiatry 7:e14. doi: 10.1016/S2215-0366(20)30047-X

Konsky, C., Kapoor, U. N., Blue, J. H., and Kapoor, S. (2000). Religion and

communication a study of Hinduism, Buddhism and Christianity. J. Intercult.

Commun. 2, 235–251.

Lai, J., Ma, S., Wang, Y., Cai, X., Hu, J., Wei, N., et al. (2020). Factors

associated with mental health outcomes among health care workers

exposed to coronavirus disease 2019. JAMA Netw. Open 3:e203976.

doi: 10.1001/jamanetworkopen.2020.3976

Le, H. N., Berenbaum, H., and Raghavan, C. (2002). Culture and alexithymia: mean

levels, correlates, and the role of parental socialization of emotions. Emotion 2,

341–360. doi: 10.1037/1528-3542.2.4.341

Levin, J. (2020). The faith community and the SARS-CoV-2 outbreak: part

of the problem or part of the solution? J. Relig. Health 59:2215–2228.

doi: 10.1007/s10943-020-01048-x

Lin, Y. C., and Chan, C. H. (2003). A factor analysis of the Taiwan version of the

Toronto Alexithymia Scale-20. Taiwanese J. Psychiatry 17, 276–282.

Lu, Y. C., Shu,. B. C., Chang,. Y. Y., and Lung, F. W. (2006). The mental health

of hospital workers dealing with severe acute respiratory syndrome. Psychother.

Psychosom. 75, 370–375. doi: 10.1159/000095443

Lung, F. W., and Lee, M. B. (2008). The five-item Brief-Symptom Rating

Scale as a suicide ideation screening instrument for psychiatric inpatients

and community residents. BMC Psychiatry 8, 53–60. doi: 10.1186/1471-24

4X-8-53

Lung, F. W., Lu, Y. C., Chang, Y. Y., and Shu, B. C. (2009). Mental symptoms

in different health professionals during the SARS attack: a follow-up study.

Psychiatr. Q. 80:107. doi: 10.1007/s11126-009-9095-5

Lung, F. W., and Shu, B. C. (2020). The psychometric properties of

the Chinese Oxford Happiness Questionnaire in Taiwanese adolescents:

Taiwan Birth Cohort Study. Community Ment. Health J. 56, 135–138.

doi: 10.1007/s10597-019-00472-y

Frontiers in Psychology | www.frontiersin.org 7 March 2021 | Volume 12 | Article 628894

https://www.frontiersin.org/articles/10.3389/fpsyg.2021.628894/full#supplementary-material
https://doi.org/10.1016/j.psychres.2020.113366
https://doi.org/10.1016/j.ajp.2020.102014
https://doi.org/10.1097/00006842-199407000-00011
https://doi.org/10.1056/NEJMp2008017
https://doi.org/10.1016/j.psychres.2020.113312
https://doi.org/10.1007/s11126-010-9156-9
https://doi.org/10.1016/S2215-0366(20)30078-X
https://doi.org/10.1007/s10943-006-9040-y
https://doi.org/10.1177/0022022116667895
https://doi.org/10.1111/j.1467-6494.2007.00454.x
https://doi.org/10.3389/fpsyg.2020.580702
https://doi.org/10.1016/j.neulet.2020.134956
https://doi.org/10.1016/S2215-0366(20)30047-X
https://doi.org/10.1001/jamanetworkopen.2020.3976
https://doi.org/10.1037/1528-3542.2.4.341
https://doi.org/10.1007/s10943-020-01048-x
https://doi.org/10.1159/000095443
https://doi.org/10.1186/1471-244X-8-53
https://doi.org/10.1007/s11126-009-9095-5
https://doi.org/10.1007/s10597-019-00472-y
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Chang et al. Healthcare Worker Distress in COVID-19

Lung, F. W., Shu,. B. C., Chiang, T. L., and Lin, S. J. (2020). Measurement of social

communication, emotion and cognitive development from 6 months to 8 years

old: in a Taiwan Birth Cohort Study. Child Psychiatry Hum. Dev. 51, 868–875.

doi: 10.1007/s10578-020-00982-x

Luthar, S. S., and Cicchetti, D. (2001). The construct of resilience: implications

for interventions and social policies. Dev. Psychopathol. 12, 857–885.

doi: 10.1017/S0954579400004156

Master, A. N., Su, X., Zhang, S., Guan, W., and Li, J. (2020). Psychological impact

of COVID-19 outbreak on frontline nurses: a cross-sectional survey study. J.

Clin. Nurs. 29:42174226. doi: 10.1111/jocn.15454

Molteni, F., Ladini, R., Biolcati, F., Chiesi, A. M., Dotti Sani, G. M., Guglielmi,

S., et al. (2020). Searching for comfort in religion: insecurity and religious

behaviour during the COVID-19 pandemic in Italy. Eur. Soc. 23:S704–S720.

doi: 10.1080/14616696.2020.1836383

Morelen, D., and Thomassin, K. (2013). Emotion socialization and ethnicity: an

examination of practices and outcomes in African American, Asian American,

and Latin American families. Yale J. Biol. Med. 86, 168–178.

Neto, M. L. R., Almeida, H. G., Esmeraldo, J. D., Nobre, C. B., Pinheiro, W. R.,

de Oliveira, C. R. T., et al. (2020). When health professionals look death in the

eye: the mental health of professionals who deal daily with the 2019 coronavirus

outbreak. Psychiatry Res. 288:112972. doi: 10.1016/j.psychres.2020.112972

Office of International Religious Freedom (2019). 2019 Report on International

Religious Freedom: Taiwan. Available online at: https://www.state.gov/reports/

2019-report-on-international-religious-freedom/taiwan/ (accessed January

19, 2021).

Páez, D., Mendiburo Seguel, A., and Martínez-Sánchez, F. (2013). Incremental

validity of alexithymia, emotional coping and humor style on happiness

and psychological well-being. J. Happiness Stud. 14, 1621–1637.

doi: 10.1007/s10902-012-9400-0

Pargament, K. I. (1997). The Psychology of Religion and Coping. New York,

NY: Guilford.

Park, C. L. (2005). Religion as ameaning system-making framework in coping with

life stress. J. Soc. Issues 61, 707–729. doi: 10.1111/j.1540-4560.2005.00428.x

Parker, J. D. A., Taylor,. G. J., and Bagby, R. M. (2001). The relationship

between emotional intelligence and alexithymia. Pers. Individ. Dif. 30, 107–115.

doi: 10.1016/S0191-8869(00)00014-3

Ryder, A. G., Yang, J., Zhu, X., Yao, S., Yi, J., Heine, S. J., et al.

(2008). The cultural shaping of depression: somatic symptoms in China,

psychological symptoms in North America? J. Abnorm. Psychol. 117, 300–313.

doi: 10.1037/0021-843X.117.2.300

Salari, N., Khazaie, H., Hosseinian-Far, A., Khaledi-Paveh, B., Kazeminia, M.,

Mohammadi, M., et al. (2020). The prevalence of stress, anxiety and

depression within front-line healthcare workers caring for COVID-19 patients:

a systematic review and meta-regression. Hum. Resour. Health 18:100.

doi: 10.1186/s12960-020-00544-1

Stojanov, J., Malobabic, M., Stanojevic, G., Stevic, M., Milosevic, V.,

and Stojanov, A. (2020). Quality of sleep and health-related quality

of life among health care professionals treating patients with

coronavirus disease-19. Int. J. Soc. Psychiatry. doi: 10.1177/00207640209

42800. [Epub ahead of print].

Tang, W., Hu, T., Yang, L., and Xu, J. (2020). The role of alexithymia

in the mental health problems of home-quarantined university students

during the COVID-19 pandemic in China. Pers. Individ. Dif. 165:110131.

doi: 10.1016/j.paid.2020.110131

Taylor, G. J. (1994). The alexithymia construct: conceptualization, validation and

relationship with basic dimensions of personality. New Trends Exp. Clin.

Psychiatry 10, 61–74.

Taylor, G. J., Bagby, R. M., and Parker, J. D. A. (1997).Disorders of Affect Regulation

Alexithymia in Medical and Psychiatric Illness. Cambridge: Cambridge

University Press. doi: 10.1017/CBO9780511526831

Tsai, J. L., Miao, F. F., and Seppala, E. (2007). Good feelings in Christianity and

Buddhism: religious differences in ideal affect. Pers. Soc. Psychol. Bull. 33,

409–421. doi: 10.1177/0146167206296107

Yáñez, J. A., Afshar Jahanshahi, A., Alvarez-Risco, A., Li, J., and Zhang,

S. X. (2020). Anxiety, distress, and turnover intention of healthcare

workers in Peru by their distance to the epicenter during the COVID-

19 crisis. Am. J. Trop. Med. Hyg. 103, 1614–1620. doi: 10.4269/ajtmh.

20-0800

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.

Copyright © 2021 Chang, Chen, Lee, Lin, Chiang, Tsai, Kuo and Lung. 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 Psychology | www.frontiersin.org 8 March 2021 | Volume 12 | Article 628894

https://doi.org/10.1007/s10578-020-00982-x
https://doi.org/10.1017/S0954579400004156
https://doi.org/10.1111/jocn.15454
https://doi.org/10.1080/14616696.2020.1836383
https://doi.org/10.1016/j.psychres.2020.112972
https://www.state.gov/reports/2019-report-on-international-religious-freedom/taiwan/
https://www.state.gov/reports/2019-report-on-international-religious-freedom/taiwan/
https://doi.org/10.1007/s10902-012-9400-0
https://doi.org/10.1111/j.1540-4560.2005.00428.x
https://doi.org/10.1016/S0191-8869(00)00014-3
https://doi.org/10.1037/0021-843X.117.2.300
https://doi.org/10.1186/s12960-020-00544-1
https://doi.org/10.1177/0020764020942800
https://doi.org/10.1016/j.paid.2020.110131
https://doi.org/10.1017/CBO9780511526831
https://doi.org/10.1177/0146167206296107
https://doi.org/10.4269/ajtmh.20-0800
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

	The Effect of Religion on Psychological Resilience in Healthcare Workers During the Coronavirus Disease 2019 Pandemic
	Introduction
	Materials and Methods
	Participants
	Measurement
	Religion
	Alexithymia
	Mental Health Condition
	Happiness

	Statistical Analysis

	Results
	SEM: First Stage Dataset
	GEE: Follow-Up Analysis

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	Supplementary Material
	References


