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Objectives: This study investigated associations between perceptions of coronavirus disease 2019 (COVID-19) and the prevalence of
posttraumatic stress disorder (PTSD) in workers at hospitals designated to treat COVID-19, as well as the difference in the magnitude
of these associations by occupational type and previous Middle East respiratory syndrome coronavirus (MERS-CoV) experience.
Methods: The participants were workers at hospitals designated to treat COVID-19 who completed a questionnaire about their per-
ceptions related to COVID-19, work experience during the previous MERS-CoV outbreak, and symptoms of PTSD ascertained by the
PTSD Checklist for the Diagnostic and Statistical Manual of Mental Disorders. Participants’ characteristics were compared using the
chi-square test. Multivariable logistic regression was performed to evaluate the associations between perceptions and the prevalence
of PTSD, stratified by occupational type and previous MERS-CoV experience.

Results: Non-medical personnel showed stronger associations with PTSD than medical personnel according to general fear (odds ra-
tio [OR], 6.67; 95% confidence interval [Cl], 1.92 to 23.20), shortages of supplies (OR, 1.29; 95% Cl, 1.07 to 1.56), and issue-specific fear
(OR, 1.29; 95% Cl, 1.05 to 1.59). Those with prior MERS-CoV quarantine experience were more prone to PTSD than those without such
experience in terms of general fear (OR, 1.70; 95% Cl, 1.22 to 2.37), shortages of supplies (OR, 1.24; 95% Cl, 1.10 to 1.40), and issue-
specific fear (OR, 1.21; 95% Cl, 1.06 to 1.38).

Conclusions: During the COVID-19 pandemic, non-medical personnel tended to have higher odds of being categorized as having
PTSD. Workers with prior MERS-CoV experience were more susceptible than those without such experience. These findings suggest
the need for timely interventions to manage human resources for a sustainable quarantine system.
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der (PTSD). Stress is likely to be severe for hospital workers,
such as physicians, nurses, and other administrative staff, who
are involved in the response to the pandemic [3-5].

The COVID-19 pandemic could expose healthcare profes-
sionals worldwide to unprecedented burdens entailing dilem-
matic decisions, such as how to allocate scarce resources to
equally needy patients; how to balance their own healthcare
needs with those of patients; how to balance their responsibil-
ity toward the patients with that toward their family and rela-
tives; and how to provide care for all severely ill patients with
limited resources [6]. Healthcare staff, who are under extreme
pressure, are at an increased risk of moral injury [7] and men-
tal health problems as they deal with the challenges posed by
the pandemic. As a previous example, during the 2003 out-
break of severe acute respiratory syndrome coronavirus (SARS-
CoV) in Taiwan, most of the staff at the emergency depart-
ments and psychiatric wards developed PTSD [8]. Further-
more, medical staff who performed tasks related to Middle
East respiratory syndrome (MERS) showed PTSD symptoms af-
ter the outbreak of the disease in Korea in 2015 [9].

At the time of the initial COVID-19 outbreak, the Korean in-
fection control authorities decided to designate certain medi-
cal facilities for the rapid treatment of confirmed COVID-19
patients with a mild, low-severity disease course, in accordance
with the country’s Infectious Disease Control Act [10,11]. As a
result, numerous hospitals have been fully designated as cen-
ters for COVID-19. A designated facility, according to the Infec-
tious Disease Control Act, uses existing beds to treat moder-
ately ill confirmed patients. If patients’ condition deteriorates,
they are immediately transferred to a nearby university hospi-
tal equipped with intensive care unit (ICU) facilities. Therefore,
among the inpatients of the designated facilities analyzed
herein, there were few severely ill patients, and an ICU for CO-
VID-19 patients was not operated. However, a great deal of
stress was imposed on the hospital employees related to the
inconvenience of caring for inpatients in isolated wards, wear-
ing protective equipment, as well as fear and social stigma of
being a potential source of infection.

During the COVID-19 pandemic, all employees, including
those working at non-medical departments, were engaged in
screening and inpatient treatment, which were duties of the
designated hospitals. Employees who were working daytime
shifts also began working night-time shifts and were required
to carry out screening and ward tasks. Employees were also
assigned to work modified shifts (2 shifts per week, working
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every other day, etc.). Furthermore, some employees working
in administrative departments (such as the general affairs de-
partment or finance department) took turns performing quar-
antine-related tasks, such as medical waste disposal.

There have been conflicting reports about the mental health
of medical and non-medical workers at hospitals. A study re-
ported that medical workers showed a higher likelihood of
anxiety symptoms than non-medical workers [12]. Other stud-
ies showed that psychological risk was higher among non-
medical workers [13] and that 50.3% of frontline non-medical
workers complained of depressive symptoms [14].

According to the literature on facilities designated as COV-
ID-19 care centers, centralized coordination of frontline hospi-
tal operations, staff management, and patient treatment and
placement made it possible to successfully assemble and uti-
lize medical resources and personnel during the COVID-19
outbreak [15]. Since the COVID-19 pandemic is expected to
continue for a long time, the operation of facilities dedicated
to a specific infectious disease such as COVID-19 is thought to
be a useful measure. There is also a clear need for research on
the mental health of both medical and non-medical personnel
at designated treatment facilities.

Korea is one of the few countries around the world that ex-
perienced the MERS outbreak prior to the outbreak of COV-
ID-19. Therefore, a significant number of healthcare workers
and hospital officials working to prevent the current spread of
COVID-19 had previously experienced the MERS outbreak in
Korea. Several studies have examined the psychological im-
pact of previous outbreaks on healthcare workers [9,16]. How-
ever, only a few considered the impact of previous experiences
with an outbreak (e.g., Middle East respiratory syndrome coro-
navirus [MERS-CoV] or SARS-CoV) on the mental health of
healthcare workers in the current COVID-19 situation. Health-
care workers at tertiary care teaching hospitals tended to ex-
perience significant levels of anxiety and stress during the CO-
VID-19 pandemic, which impaired their attention, cognitive
functioning, and clinical decision-making [17]. Anticipation re-
garding subsequent waves of infection reflects the possibility
of a prolonged pandemic. Consequently, the stress of hospital
workers engaged in quarantine is also expected to last for a
long time. Therefore, gaining an understanding of how the
current situation affects the mental health of hospital workers
who experienced the previous epidemic is urgent to enable
timely interventions.

Additionally, unlike the previous outbreak, the current pre-
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ventive system for COVID-19 expects participation not only
from frontline medical personnel, such as physicians or nurses,
but also from non-medical personnel who are not in direct con-
tact with infected patients. Since every worker in the hospital
is involved, at least to some extent, in the preventive systems
of quarantine, understanding the effect of occupational type
beyond healthcare professionals on mental health during this
pandemic is essential.

This study investigated the association between the preva-
lence of PTSD and various perceptions of COVID-19 among
medical and non-medical personnel at medical centers. Addi-
tionally, this study examined general perceptions about COV-
ID-19 according to occupational type and previous experience
of the MERS outbreak in order to understand the relationship
of those factors to the prevalence of PTSD.

METHODS

Data and Participants

Data were collected using a questionnaire targeting all em-
ployees, including hospital administration and medical person-
nel, working at medical facilities designated for COVID-19 lo-
cated in different cities of South Chungcheong Province (name-
ly, Cheonan, Seosan, Gongju, and Hongseong) in Korea. The
questionnaire was designed to investigate perceived fear, per-
ceived discomfort due to shortages of supplies, the perceived
severity of COVID-19, and PTSD ascertained by Posttraumatic
Stress Disorder Checklist for the Diagnostic and Statistical Man-
ual of Mental Disorders, 5th edition (PCL-5) [18]. From an origi-
nal pool of 631 targeted workers invited to participate in the
survey through text messages, 397 workers were interviewed
(response rate, 62.9%). However, data obtained from 1 worker
were excluded from the analysis due to missing information
regarding relevant questions (e.g., sex). Consequently, data
obtained from 396 hospital workers (78 male and 318 female)
were available for analysis (Figure 1).

Study Tool

The survey questionnaire covered the socio-demographic
characteristics; perceived fear related to income, the burden of
family care duties, and social stigma due to COVID-19 infection;
perceived discomfort due to shortages of supplies (foods, ne-
cessities, masks, disinfectant, etc.) caused by the pandemic; and
the perceived disease severity of COVID-19. Each question asked
participants to rate their response on a Likert scale, ranging
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‘ Workers from medical centers (n=631) ‘

»  No responses (n=234)
A\

‘ Interviewed participants (n=397) ‘

»  Missing information (n=1)

\/
‘ Included in the final analysis (n=2396) ‘

from 0 (not at all) to 5 (very much so). The survey also contained
validated tools to measure various symptoms related to men-
tal health, such as depression, anxiety, and PTSD, ascertained
by the PCL-5 with a cut-off value of 33 [18].

The questionnaire used in this study was adopted in part
from the content of the risk perception items used in earlier
studies that investigated various mental health indicators in
relation to the earlier SARS outbreak [19-21]. Assessments to
establish the validity and reliability of the questionnaire were
conducted. Initially, 3 experts in the field of epidemiology and
occupational environmental medicine were asked to assess
the degree to which the items in the questionnaires were rele-
vant and could correctly measure perceptions of fear, discom-
fort, and disease severity among hospital workers regarding
COVID-19. Duplicated items were compressed, and items re-
lated to the current pandemic were added. The items included
loss of income, burden of family care duties, and fear of social
stigma due to the possibility of infection. Finally, an item mea-
suring the perceived overall fear and disease severity of COV-
ID-19 was also included. In consideration of non-medical par-
ticipants, the survey was prepared using non-technical terms
as much as possible.

Validation

Primary component analysis was performed to verify the
validity of the items. Supplementary Material 1 is a summary
of the eigenvectors obtained by principal component analysis
(PCA) of 9 items measured on a 6-point Likert scale to investi-
gate perceptions. According to the results shown on a scree
plot in Supplementary Material 2, the items were classified us-
ing the eigenvector up to principal component 3 (PC3). The
PCA results demonstrated that the items could be classified as
questions about specific fears of possible income loss, burden
of family care duties, and social stigma due to possible infec-
tion (“issue-specific fear”); recognition of shortages of food,
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daily necessities, hygiene products, and quarantine supplies
(“discomfort due to shortages of supplies”); and overall fear
and disease severity of COVID-19 (“general fear”).

Based on these results, confirmatory factor analysis (CFA) was
conducted. In order to measure the construct validity, indica-
tors such as standard loading, average variance extracted (AVE),
and construct reliability (CR) were calculated. Supplementary
Material 3 is a table that summarizes the results of CFA. The
standard estimates were 0.5 or higher in most cases; and the
AVE and CR were 0.54 and 0.82, respectively, for perceived
fear; 0.18 and 0.40, respectively, for perceived discomfort due
to shortages of supplies; and 0.72 and 0.81, respectively, for
perceived fear and disease severity toward COVID-19. The anal-
ysis was conducted using the “lavaan” package of R version
3.6.3 (https://cran.r-project.org/).

The reliability of the study tool was evaluated by surveying
30 participants of the sample. Data were used to assess the in-
ternal reliability using the Cronbach alpha coefficient. The re-
sults showed adequate internal reliability (with Cronbach al-
pha=0.80 for fear due to income, family care, and stigma; 0.80
for perceived discomfort due to shortages of supplies, such as
food, necessities, hygiene products, and quarantine supplies
caused by COVID-19; and 0.70 for perceived fear and severity
of COVID-19 as a disease).

Covariates

The covariates consisted of age, sex, marital status, and chron-
ic disease prevalence. These were adjusted and analyzed to
clarify the associations of the independent and dependent
variables. Participants with chronic diseases were classified as
those with 1 or more of the following conditions: pre-diagnosed
hypertension, diabetes, dyslipidemia, cardiovascular disease,
thyroid-related disease, and malignant tumor. To analyze the
association of PTSD prevalence according to occupational
type, the participants were stratified into medical personnel,
including physicians and nurses, and non-medical personnel,
including other occupations. Additionally, participants were
stratified into 2 groups based on their experience of conduct-
ing preventive work during previous coronavirus outbreaks,
such as MERS.

Statistical Analysis
Participants’ characteristics, some of which were converted

into categorical variables, were compared according to PTSD
status using the chi-square test (Table 1). Multivariable logistic
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Ch e Total PTSD
aracteristics _ p-value
(n=39%) yes (n=53) No (n=343)

Age (y) 0.726
20-29 133(336) 16(12.0)  117(88.0)
30-39 119(30.0) 14(11.8)  105(88.2)
40-49 88(22.2) 14(15.9) 74.(84.1)
>50 56 (14.1)  9(16.1) 47 (83.9)

Sex 0.563
Male 78(19.7) 12(15.4) 66 (84.6)
Female 318(80.3) 41(12.9)  277(87.1)

Marital status 0.776
Never 187(47.2) 23(12.3) 164 (87.7)
Married, living together 198(50.0)  28(7.1) 170 (85.9)
Married, divorced or 11(2.8) 2(18.2) 9(81.8)

widowed

Occupation 0.987

Medical personnel 306(77.3) 41(13.4)  265(86.6)
(doctor or nurse)

Others 90(22.7) 12(13.3) 78 (86.7)

Prior MERS experience 0.025
Yes 161(40.7) 29(18.0)  132(82.0)
No 235(59.3) 24(10.2)  211(89.8)

Chronic disease’ 0.034
0 337(85.1) 40(11.9)  297(88.1)
>1 59(14.9) 13(22.0) 46 (78.0)

Values are presented as number (%).

PTSD, posttraumatic stress disorder; MERS, Middle East respiratory syn-
drome.

'PTSD was defined by using the PTSD Checklist for the Diagnostic and
Statistical Manual of Mental Disorders, 5th edition with a cut-off of 33, vali-
dated by Bovin et al. [18].

Chronic diseases included hypertension, dyslipidemia, diabetes, cardiovas-
cular disease, thyroid-related disease, and malignancy.

regression, adjusted for the aforementioned covariates, was
used to evaluate the associations of perceived specific fear re-
garding income, family care burden, social stigma; discomfort
due to shortages of supplies; and overall fear and severity of
COVID-19 with the prevalence of PTSD (Table 2). The technique
was also used to model a stratified analysis according to occu-
pational type and prior MERS-CoV experience, as shown in
Figures 2 and 3. For statistical analysis, SAS version 9.4 (SAS In-
stitute Inc., Cary, NC, USA) was used, and the statistical signifi-
cance level was set at 0.05.

Ethics Statement
The Institutional Review Board of Yonsei University Health

System, Seoul, Korea approved the study protocol (COVID-19
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. PTSD (n=53)
Perception [range]**
OR (95% CI)** p-value
Total (n=396)
Issue-specific fear [0-15] 1.18(1.08,1.28) <0.001
Discomfort due to shortages of supplies [0-20] 1.12(1.05,1.20)  0.001
General fear [0-10] 1.56(1.25,1.94) <0.001
Occupational type (n=396)
Medical personnel (n=306)
Issue-specific fear [0-15] 1.16 (1.05, 1.28) 0.003
Discomfort due to shortages of supplies [0-20] 1.08 (1.00, 1.16)  0.059
General fear [0-10] 1.37(1.08,1.74)  0.009
Non-medical personnel (n=90)
Issue-specific fear [0-15] 1.29(1.05, 1.59) 0.017
Discomfort due to shortages of supplies [0-20] 1.29 (1.07, 1.56) 0.008
General fear [0-10] 6.67(1.92,23.20) 0.003
Previous MERS-CoV experience (n=396)
No experience of MERS (n=235)
Issue-specific fear [0-15] 1.15(1.03, 1.29) 0.017
Discomfort due to shortages of supplies [0-20] 1.04(0.94, 1.14) 0.475
General fear [0-10] 1.45(1.06,2.00)  0.021
Experience of MERS (n=161)
Issue-specific fear [0-15] 1.21(1.06, 1.38) 0.021
Discomfort due to shortages of supplies [0-20] 1.24 (1.10, 1.40) 0.005
General fear [0-10] 1.70(1.22,2.37)  0.002
COVID-19, coronavirus disease 2019; PTSD, posttraumatic stress disorder;
OR, odds ratio; Cl, confidence interval; MERS-CoV, Middle East respiratory
syndrome coronavirus; MERS, Middle East respiratory syndrome.
'PTSD was defined by using the PTSD Checklist for Diagnostic and Statisti-
cal Manual of Mental Disorders, 5th edition with a cut-off of 33, validated
by Bovin et al. [18].
ZEach composite score consisted of items asking about participants’ percep-
tions about COVID-19, with responses on a Likert scale ranging from 0 (not
at all) to 5 (very much so).
*The issue-specific fear domain consisted of items asking about specific
fears on possible income loss, burden of family care duties, and social
stigma due to possible infection; The discomfort due to shortages of sup-
plies domain consisted of items asking about shortages of food, daily neces-
sities, hygiene products, and quarantine supplies; The general fear domain
consisted of items asking about overall fear and perceived disease severity
of COVID-19.

“Models adjusted for age, sex, marital status, and chronic disease.
SPer 1 unit increase.

mental health survey: Y-2020-0034). Written consent was ob-
tained from all participants before the evaluation and survey.
All procedures contributing to this work complied with the
ethical standards of the relevant national and institutional
committees on human experimentation and with the Helsinki
Declaration (2013).
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RESULTS

Supplementary Material 4 summarizes the distribution of
participants according to occupational type. The occupations
of the COVID-19-designated hospital workers who were se-
lected as participants in this study were as follows: nurses (n=
291, 73.5%), nursing assistants (n=25, 6.3%), physical thera-
pists (n=6, 1.5%), radiology technicians (n=6, 1.5%), doctors
(n=15, 3.8%), clinical pathology technicians (n=5, 1.3%), ad-
ministrative department staff (n=13, 3.3%), finance depart-
ment staff (n=14, 3.5%), and other employees (n=21, 5.3%).
Doctors and nurses, who had direct contact with patients con-
firmed with COVID-19, were categorized as medical personnel
(n=306), and workers in the remaining occupations were cat-
egorized as non-medical personnel (n=90).

Supplementary Material 5 summarizes the degree of direct
or indirect exposure of each medical center employee to con-
firmed COVID-19 patients. The proportion of direct contact
with confirmed patients was higher for the medical personnel.
However, even among the non-medical personnel, a signifi-
cant number (n=31, 34.4%) of employees showed the highest
level of direct contact.

Table 1 shows the general characteristics of 396 participants
according to the prevalence of PTSD. There were no significant
differences in demographic characteristics, such as age, sex,
marital status, and occupation, except for previous MERS ex-
perience (p<0.05) and chronic disease (p<0.05).

Table 2 summarizes the associations between the prevalence
of PTSD measured by PCL-5 and perceived fear, discomfort due
to shortage of supplies, and overall fear and severity of the dis-
ease, as well as the results of the stratified analyses. The preva-
lence of PTSD tended to increase with a 1-unit increment for
all domains in the questionnaire regarding perceptions. As the
score for issue-specific fear increased by 1 unit, the odds of be-
ing classified as having PTSD also increased (odds ratio [OR],
1.18; 95% confidence interval [Cl], 1.08 to 1.28). The associa-
tion between perceived discomfort due to shortages of sup-
plies and being classified as having PTSD was also statistically
significant (OR, 1.12; 95% Cl, 1.05 to 1.20). Furthermore, an in-
crease in the score for general fear was significantly associated
with higher odds of being classified as having PTSD (OR, 1.56;
95% Cl, 1.25 t0 1.94).

Figure 2 is a plot showing the associations of issue-specific
fear, discomfort due to shortages of supplies, and general fear
with prevalence of PTSD by stratifying participants into medi-
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1.16(1.05, 1.28)
Issue-specific fear [0-15] -

+
1.29(1.05, 1.59)
= Medical
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shortage of supplies [0-20]

1.29(1.07, 1.56)

1.37(1.08,1.74)
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Figure 2. Association between perception and posttraumatic stress disorder prevalence stratified by occupation type. The size
of the indicator reflects the standard error (SE) (~1/SE?). Values are presented as odds ratio (95% confidence interval).

Issue-specific fear [0-15] 1.15(1.03,1.29)
P —.—
1.21(1.06, 1.38)

Discomfort due to
shortage of supplies [0-20]

1.04(0.94, 1.14)
i

= No experience
m Experience

S
1.24(1.10, 1.40)

1.45(1.06, 2.00)

General fear [0-10]

1.70(1.22, 2.37)
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Figure 3. Association between perception and posttraumatic stress disorder prevalence stratified by previous Middle East respi-
ratory syndrome experience. The size of the indicator reflects the standard error (SE) (~1/SE?). Values are presented as odds ratio

(95% confidence interval).

cal personnel and non-medical personnel. The x-axis represents
the OR, which is plotted on a logarithmic scale. In general, non-
medical personnel had higher odds of having PTSD for all do-
mains related to perceptions than medical personnel.

Figure 3 presents the results of associations between per-
ceptions and PTSD prevalence. Participants were stratified by
their previous experience of the MERS outbreak. For all do-
mains, the group with prior MERS experience tended to show
higher odds of having PTSD than the group without previous
experience. Except for discomfort due to shortages of supplies
(OR, 1.04; 95% Cl, 0.94 to 1.14), all other domains showed sta-
tistically significant associations with the odds of having PTSD.

DISCUSSION

Our study investigated the associations of perceived fear,
discomfort, and severity of COVID-19 with PTSD prevalence
among hospital workers at 4 distinct medical centers that were
designated for COVID-19 patients. The following are the key
findings of this study: (1) All domains associated with percep-
tions—fear specific to income, family care burden, and social
stigma; discomfort due to shortage of supplies; and overall
fear and severity of COVID-19—were associated with hospital
workers’ odds of being classified as having PTSD (Table 2). (2)
The magnitude of these associations was greater among non-

o1
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medical personnel than among medical personnel. (3) The mag-
nitude of associations between the prevalence of PTSD and
the general perceptions about COVID-19 tended to be higher
in those who had experience with the previous MERS outbreak
than among those without prior experience.

Our results showed the impact of previous MERS-related ex-
perience on healthcare workers during the COVID-19 outbreak.
Previous studies have also investigated the impact of MERS-
CoV on the mental health of current medical personnel, and
the results were consistent with our results to some extent. A
study conducted among healthcare workers at tertiary care
teaching hospitals in Saudi Arabia [17] reported that infectious
diseases, such as COVID-19 or MERS-CoV, trigger a significant
level of stress in healthcare workers, with the concern being
that the nature of the workplace involves more frequent direct
contact with confirmed patients and, therefore, a risk of trans-
mitting the virus to their families. This accounts for the higher
rate of being classified as having PTSD among the participants
in our study, who were workers at hospitals designated to treat
COVID-19, than the general prevalence rate.

In a cross-sectional study on healthcare workers in Singapore
including non-medical personnel, such as pharmacists, techni-
cians, and administrators [13], the authors reported that non-
medical workers had higher anxiety levels than medical per-
sonnel. In a study involving 214 people from the general public
and 526 nurses aiding in COVID-19 control (234 frontline nurses
and 292 non-frontline nurses) [22], non-frontline nurses had
higher vicarious trauma scores than did frontline nurses. The
results of these existing studies are consistent with our findings
in that the magnitude of the relationship was stronger among
non-medical workers. The reasons for this may include a rela-
tively higher fear toward the uncertain contagiousness of the
disease, less medical information, and less-intensive training
[22] in personal protective equipment and infection control
measures [13]. Moreover, our results reporting a higher OR
among non-medical workers than among medical workers for
being classified as having PTSD due to concerns regarding daily
necessities, family care burden, and quarantine supplies may
also be explained by the fact that, in the context of the eco-
nomic downturn caused by the COVID-19 pandemic, employ-
ment security is less stable for non-medical personnel [23,24].

PTSD is a mental disorder that is characterized by excessive
fear responses to potential threats and attempts to avoid trau-
ma-related cues. Animal research on fear conditioning has
provided support to anatomical models of PTSD, suggesting
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that exaggerated amygdala responses to fear reflect a lack of
descending inhibition in the medial prefrontal cortex [25,26].
Psychological distress levels may be exacerbated not only by
the fear of being infected, but also by the fear of becoming a
carrier of the virus, causing transmission among fellow health-
care workers and one’s own family [27]. Distress can also be re-
inforced by fears of reduced income due to job loss and social
stigma as a result of contracting the infection [27]. Shortages
of daily necessities or preventive goods, such as face masks,
can also trigger psychopathological fear and anxiety respons-
es [28].

Previous traumatizing events, such as a disaster, accidents,
or an epidemic, have been found to influence the fear response
of potential victims [29-32]. Previous experiments with rodents
consistently observed that rats exposed to an intense electrical
shock not only showed a strong fear response when they were
re-exposed to the shock, but also displayed fear-like responses
when exposed to a novel environment unrelated to the previ-
ous exposure [33-35].

A study of employees at 3 hospitals affected by a severe snow-
storm reported that the disaster-related experience changed
the relationships among perceptions of sociotechnical safety
factors [35]. Individuals tended to perceive risks as having great-
er effects if they had previously experienced a disaster than if
they had not. Therefore, healthcare workers who experienced
an epidemic in the past may perceive more stress.

This study had several limitations. First, since this study was
cross-sectional, the ability to derive causal inferences from the
associations between the perceptions of COVID-19 and the
prevalence of PTSD is limited. Similarly, this limitation also im-
plies the possibility of a reverse-causation relationship between
general perceptions of COVID-19 and the prevalence of PTSD.
Second, the overall response rate of this study was 62.9% (397
of 631), which might have led to selection bias. Potential par-
ticipants were sent a request to fill out a questionnaire, mean-
ing that workers with a heavy workload might have been ex-
cluded. The response rates were 60.0% for doctors (15 of 25),
66.7% for nurses (298 of 447), and 52.8% for other occupations
(84 of 159). We intended to include all hospital workers from 3
nearby medical centers. However, due to differences in the
level of cooperation within each department, workers from
the nursing department were disproportionately enrolled in
the registration process. Third, our sample was extracted using
convenience selection. It is difficult for a sample obtained us-
ing this method to have representativeness. Since this study
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aimed at deriving an initial result regarding the mental health
of healthcare workers in the region, a sampling method en-
compassing representatives of hospital workers nationwide
must be used in follow-up studies. Fourth, the PCL-5 used in
this study is a screening tool for diagnosing PTSD. A definitive
tool, such as the Clinician-Administered Posttraumatic Stress
Disorder scale for the Diagnostic and Statistical Manual of
Mental Disorders, 5th edition, should have been used for a
more reliable diagnosis. However, the PCL-5 shows good inter-
nal consistency (0=0.96), test-retest reliability, and conver-
gent and discriminant validity [18]. Finally, the possibility of
residual confounding remains, as not all variables considered
as confounders were measured and included in the model.

Regardless of its limitations, this study was conducted among
medical and non-medical workers at facilities designated for
confirmed COVID-19 patients. Many researchers have investi-
gated the mental health of hospital workers, including non-
medical personnel, using factors such as their sleep quality,
somatic symptoms, depression, and anxiety [12,36,37]. This
study provided additional data regarding the mental health
issues of both medical and non-medical workers who are ded-
icated to treat confirmed cases of COVID-19. During the COV-
ID-19 pandemic, since authorities expect the participation of
both healthcare workers and members of the community in
quarantine, the effect of stress caused by COVID-19 on non-
medical personnel should not be overlooked.

Moreover, Korea is one of the few countries around the world
that experienced the MERS-CoV outbreak prior to the outbreak
of COVID-19. As a result, a significant number of healthcare
workers in Korea experienced quarantine during the MERS
outbreak. We included a rare sample that enabled us to study
the psychological impact of previous MERS experience on the
mental health of medical and non-medical personnel during
the current COVID-19 pandemic. Our study, therefore, is a
valuable source for understanding the effects of previous epi-
demic experiences on the mental health of healthcare workers
dedicating themselves to combatting the current pandemic.

Non-medical healthcare personnel were shown to be at
higher risk of PTSD than medical personnel during the COV-
ID-19 outbreak. Previous MERS experience exacerbated the
risk of PTSD. Early psychological monitoring and interventions
for hospital workers may be beneficial, especially for non-med-
ical personnel. Educational interventions and training should
be given to non-medical healthcare workers to ensure their
understanding of infectious disease control measures.

General Perceptions of COVID-19 and PTSD
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