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Purpose: This study investigated the association between professional quality of life, 
working context, and mental health outcomes among hospital personnel in Taiwan during 
the worldwide upsurge in COVID-19 cases.
Patients and Methods: We recruited 503 hospital personnel to whom we administered 
online questionnaires containing items from the Professional Quality of Life (ProQoL) scale, 
which covers compassion satisfaction (CS), burnout (BO) and compassion fatigue (CF), the 
Depression, Anxiety and Stress Scale (DASS-21) and questions on work-related variables. 
Data were collected from 13 July to 19 August 2020.
Results: The participants generally reported moderate CS and BO and low CF. Overall 
prevalence of mild-to-extremely-severe stress, anxiety and depression was 24.5%, 39.6% and 
31.2%, respectively. Multiple logistic regression revealed that moderate-to-high BO and CF 
correlated with increased risks of mild-to-extremely-severe stress (OR = 4.17 and 2.23, 
respectively), anxiety (OR = 4.86 and 2.81, respectively) and depression (OR = 5.83 and 
3.01, respectively), while moderate-to-high CS correlated with reduced risks of stress (OR = 
0.53) and depression (OR = 0.45) only. There were CS and BO differences in groups 
categorized by marital status and profession. Anxiety increased linearly by seniority <10, 
10–19 and ≥20 years (p for trend <0.05).
Conclusion: In conclusion, the subscales of ProQOL, BO and CF appeared to be associated 
with increased risks of stress, anxiety and depression among hospital personnel during the 
COVID-19 epidemic. A long-term contingency program may be needed to adjust work 
context variables and support emotional well-being of these workers.
Keywords: COVID-19, depression, Anxiety and Stress Scale, DASS-21, hospital personnel, 
professional quality of life, ProQoL

Introduction
In recent years, the pandemic as a result of Coronavirus disease 2019 (COVID-19) 
has been one of the most serious situations for humanity. COVID-19’s highly 
transmissible spread by asymptomatic carriers made its rapid rise a sudden chal
lenge to the world’s hospitals.1,2 Medical healthcare workers (HCWs) (physicians, 
nurses) directly involved in the care of suspected or confirmed cases have been at 
risk of infection, themselves. Nonmedical personnel (allied health professionals, 
technicians, administrators, and maintenance workers) working in healthcare 
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facilities have also been at high risk of infection. Thus, 
almost all hospital personnel have had to work intensively 
to care for the sudden onslaught of patients, prevent hos
pital infections, and manage their own risk of infection. 
This sudden intense and cautious focus at work has come 
with its own adverse effect on quality of life and psycho
logical health.3 One recent review of studies exploring 
Severe Acute Respiratory Syndrome (SARS)/Middle East 
Respiratory Syndrome (MERS)/ Severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) outbreaks and 
burnout syndrome among HCWs found that although 
there is still not enough data to draw clear conclusions 
about COVID-19, about one-third of HCWs manifested 
symptoms of burnout syndrome during previous SARS 
and MERS outbreaks.4 The authors of that study found 
the prevalence rate in their review to be similar to those 
found in some categories of HCWs exposed to chronic 
occupational stress and poor work organization during 
non-epidemic periods.4 One research team in Italy admi
nistered the same cross-sectional study5 to the same front
line healthcare workers at one hospital twice, once during 
the first pandemic wave April 2020 and the second during 
the second wave December 2020. They reported wide
spread distress stemming from excessive and prolonged 
workloads, isolation, uncertainty about safety measures to 
be associated with various signs of impaired mental health 
including insomnia, anxiety and burnout. Importantly, they 
found a significant increase in number of workers mani
festing symptoms of depression (49.4% vs 62.3%),5 under
scoring the possible consequences of prolonged stress.

There are relatively few studies investigating the 
impact of COVID-19 pandemic on mental health and 
quality of life in HCWs other than doctors and nurses. 
Two cross-sectional studies, administering Impact of 
Event Scale-Revised (IES-R)6,7 and the Anxiety and 
Stress Scale (DASS-21),7,8 reported mild stress among 
the general population during the early outbreak of 
COVID-19 in China. Using both scales, another study 
of personnel in one hospital in Singapore during the 
COVID-19 pandemic found that nonmedical HCWs had 
higher DASS-21 anxiety and stress subscale scores and 
higher IES-R total scores than medical HCWs.9 

Furthermore, two studies administering the Professional 
Quality of Life Scale (ProQOL), to HCWs in hospitals 
and primary care clinics in Europe found job satisfaction 
and quality of life to be decreased among staff members 
facing COVID-19 emergencies.10,11 One of those studies 
reported that the subscales of QOL (burnout and 

secondary traumatization) correlated with anxiety.11 

Another study administering questionnaires to 595 
HCWs in testing for SARS-CoV-2 in Italy found that 
HCWs positive for COVID-19 to be at significantly 
higher risk of anxiety, especially those with poor sleep 
quality,12 a finding possibly suggesting a link between 
quality of life and mental health. Largely due to the 
intensive effort of hospital HCWs and public health 
measures, Taiwan was spared the brunt of possible con
sequences resulting from the COVID19 outbreak early 
on. This does not mean HCWs were not affected. The 
aim of this study was to assess the association between 
professional quality of life using ProQOL13 and emo
tional well-being using DASS-218 among hospital per
sonnel working directly with patients (physicians, nurses, 
allied health professionals) as well as hospital personnel 
usually not working directly with patients (technicians 
and administrators) in one large medical center located in 
southern Taiwan in mid-July 2020 during the COVID-19 
pandemic.

Materials and Methods
Study Design and Subjects
A cross-sectional survey was designed to evaluate quality 
of life and psychological responses in hospital personnel 
serving at a 1600-bed medical center in southern Taiwan 
during the COVID-19 epidemic period. Questionnaires 
were designed and uploaded onto an online platform. An 
email with a link to the survey platform was sent along 
with a brief description explanation of survey via our 
hospital’s internal email system to all members of our 
hospital staff aged above 20 year during 13 July to 
19 August of 2020. The survey was strictly voluntary. 
Informed consent was waived because the questionnaire 
was filled out anonymously. The questionnaire could only 
be submitted after the participants had filled out all ques
tionnaire items, so there were no incomplete question
naires. Any questionnaires that had identical IP 
addresses, age, gender and occupation were excluded. 
G*Power was used estimate sample size needed to obtain 
80% of power. Assuming a binary predictor in a multiple 
logistic regression and the H0 probability for outcome as 
0.25, a sample size of 495 needed to achieve this. The 
research protocol was approved by the Ethics Review 
Committee of the Kaohsiung Medical University 
Hospital (IRB No 20200113).
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Study Tools
Mandarin Chinese (traditional characters) was the lan
guage used to conduct this survey. The participants 
answered the questionnaires anonymously by the end of 
August. This questionnaire collected demographic data 
and job characteristic data, including occupation, depart
ment, shift work, years of experience, and service at 
a temporary quarantine station. The questionnaire also 
contained items from two survey tools, the ProQOL13 

and the DASS-21.8 Currently, ProQOL IV or 5 version is 
translated into 26 languages including Mandarin Chinese 
in traditional characters.13 For the administration of the 
survey in this study, we referenced and followed ProQOL 
Concise Manual.13

The ProQOL is used to evaluate negative and positive 
impacts of suffering and trauma in professionals working 
with people in care facilities and occupations. It consists of 
30 items divided into three sub-scales: compassion fatigue 
(CF) with items like “I feel as though I am experiencing 
the trauma of someone I have [helped]”, compassion 
satisfaction (CS) with items like “I get satisfaction from 
being able to [help] people”, and burnout (BO) with items 
like “I feel overwhelmed because my case [work] load 
seems endless”.14 The items are generally scored from 1 
(never) to 5 (very often). The ProQOL subscale scores 
total 50 points each: low (0–22), moderate (23–41), and 
high (≥42). The Cronbach’s alpha (scale reliability) values 
for three subscales were 0.88 for Compassion Satisfaction, 
0.75 for burnout and 0.81 for compassion fatigue.13

The DASS-21, a shortened version of the DASS- 
42,15 has three subscales assessing the emotional states 
of depression, anxiety and stress. The scores for three 
subscales are categorized as follows. Stress is assessed 
as mild (15–18), moderate (19–25), severe (26–33), 
extremely severe (≥34). Anxiety is assessed as mild 
(8–9), moderate (10–14), severe (15–19), extremely 
severe (≥20). Depression is assessed as mild (10–13), 
moderate (14–20), severe (21–27), extremely severe 
(≥28). DASS-21 has been validated for its use in eval
uating mental health statuses in Chinese and 
Singaporean HCWs and the general public during the 
SARS and COVID-19 pandemics.9,16,17 The DASS–21 
were originally administered to 1815 Chinese college 
students and reported Cronbach’s alpha of 0.83, 0.80, 
and 0.82 for the Depression, Anxiety, and Stress sub
scales, respectively, and 0.92 for the total DASS.18

Statistical Analysis
Pearson chi-squared test and Student’s t-test were used to 
compare differences between two groups, ANOVA and 
post-hoc test (Bonferroni test) to test differences among 
more than three groups. Logistic regression analysis was 
employed to examine relations between subscales of 
ProQOL and DASS-21 after adjusting for a range of 
covariates including age, gender, education, and working 
experience. A two-sided p-value <0.05 was considered 
significant. All statistical operations were performed 
using SPSS (version 22.0, SPSS Inc., Chicago, IL, USA).

Results
Our survey was administered via email to all hospital staff 
members mid-July, 2020. Five-hundred and three hospital 
members responded to this survey, giving us a 12% 
response rate. As can be seen in Table 1, a summary of 
the participants’ demographic and job characteristics, of 
the 503 hospital personnel surveyed, 77 males (15.3%) and 
426 females (84.7%). The distribution of the age ranges 
21–30, 31–50, ≥51 years were 13.9%, 63.2% and 22.9%, 
respectively. Almost 28% of the responders (27.8%) had 
postgraduate degrees or above and 63.0% were married. 
Physicians, nurses, allied-health professionals, technicians 
and administrators made up 4.2%, 39.4%, 23.3%, 3%, and 
30.2% of the participants. Approximately 57.7% of sub
jects (n = 290) were working day shifts, 39.6% (n = 199) 
rotating shifts, and 2.8% (n = 14) night shifts. Of the 
participants, 37.4%, 31.0%, and 31.6% had <10, 10–19 
and ≥20 years of work experience, respectively. Two hun
dred fifty-one of the participants (49.9%) were assigned 
duty to work in Coronavirus quarantine stations in addition 
to performing their regular duties, from February to May, 
2020.The mean scores for ProQOL and DASS-21 sub
scales scores and their distributions are summarized in 
Table 2. Mean ProQOL CS, BO and CF scores were 
32.0 (±10.1), 24.9 (±6.6) and 20.9 (± 7.6), respectively. 
Based on the ProQOL results, participants were mostly 
found to have moderate CS levels (64.8%), moderate BO 
levels (66.6%) and low CF levels (63.2%). Mean DASS- 
21 stress, anxiety and depression subscale scores were 
10.5 (± 8.2), 6.4 (±6.4), and 6.8 (±7.1) respectively. The 
overall prevalence of mild-to-extremely-severe depression, 
anxiety and stress was 24.5%, 39.6% and 31.2%, 
respectively.

Table 3 shows the results of our logistic regression 
analysis exploring relations between professional quality 
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of life and mental health outcomes, controlling for poten
tial confounders. A moderate-to-high CS was signifi
cantly associated with reduced risk of mild-to-extremely- 
severe stress (aOR: 0.53, 95% CI: 0.32–0.87) and depres
sion (aOR: 0.45, 95% CI: 0.28–0.74), while a moderate- 
to-high BO correlated significantly with increased risk of 
mild-to-extremely-severe stress (aOR: 4.17, 95% CI: 
2.34–7.43), anxiety (aOR: 4.86, 95% CI: 3.03–7.78) 
and depression (aOR: 5.83, 95% CI: 3.35–10.15). 
Similarly, a moderate-to-high CF also correlated signifi
cantly with increased risk of mild-to-extremely-severe 
stress (aOR: 2.23, 95% CI: 1.45–3.42), anxiety (aOR: 
2.81, 95% CI: 1.90–4.15) and depression (aOR: 3.01, 

95% CI: 2.03–4.62).As can be seen in Table 4, which 
categorizes ProQOL and mental health outcomes by 
demographic and job characteristics, participants who 
were married had significantly higher CS (33.2 ±9.8 vs 
30.0 ± 10.2, P = 0.001) and lower BO (24.1 ± 6.6 vs 26.3 
± 6.3, P < 0.001), compared with their counterparts. The 
five identified professions had significantly different 
scores on CS (p = 0.001) and BO (p = 0.005), with 
technicians clearly reporting the lowest CS and highest 
BO scores. Pairwise post-hoc comparison (Bonferroni 
test), found the CS scores for technicians to be signifi
cantly lower than the physicians only group (20.6 ± 8.8 
vs 35.2 ± 11.1, p < 0.001, data not shown), while their 
BO scores were different from allied health professionals 
(29.1 ± 7.0 vs 23.5 ± 6.6, p = 0.016, data not shown). 
Accumulated working experience (<10, 10–19, ≥20 
years) was significantly and linearly correlated with 
increased anxiety (p for trends =0.002).

Discussion
This study of medical and non-medical hospital personnel 
serving in our large medical center in southern Taiwan 
found the participants to have moderate CS, BO and low 
CF. The overall prevalence of stress, anxiety and depres
sion was 24.5%, 39.6% and 31.2%, respectively. After 
adjustment for confounding factors, moderate-to-high BO 
and CF appeared to associated with increased risk of mild- 
to-extremely-severe stress, anxiety and depression, while 
moderate-to-high CS was associated with reduced risks of 
stress and depression only (all p < 0.05). This study 
demonstrates the correlation between professional quality 
of life and mental health among hospital personnel.

The COVID-19 pandemic reached Taiwan in 
February 2020. Considering Wuhan’s proximity to 
Taiwan and the large number of Taiwan citizens working 
in China and traveling back and forth from there, Taiwan 
could have easily been very seriously affected. Taiwan’s 
first case of COVID-19 was detected on January 29, 2020. 
During this first wave of the epidemic in Taiwan, the 
number of active cases peaked on 6 April 2020. On 
that day, 307 cases were reported and were confirmed to 
be mostly imported. By April 2020, there were no new 
confirmed cases of community spread disease, a public 
health achievement made without need for locking down. 
By August 19, 2020, the end of this investigation, Taiwan 
had had a total of 486 confirmed cases. Taiwan’s success 
was largely due to its initial rapid containment of COVID- 
19 pandemic through the implementation of border 

Table 1 Demographic Characters of Hospital Personnel in 
Taiwan (n = 503)

Characteristics Frequency (%)

Gender

Male 77 (15.3)

Female 426 (84.7)

Age

21–30 70(13.9)
31–50 318(63.2)

≥51 115(22.9)

Education Level

Below college 363(72.2)
Postgraduate or above 140(27.8)

Marriage status
Married 317(63.0)

Unmarried or others 186(37.0)

Occupation

Physician 21(4.2)

Nurse 198(39.4)
Allied health professionals 117(23.3)

Technician 15(3.0)

Administrators 152(30.2)

Shift pattern

Day shift 290(57.7)
Night shift 14(2.8)

Rotate shift 199(39.6)

Years of working

<10 years 188(37.4)

10–19 years 156(31.0)
≥20 years 159(31.6)

Support Working position
No 252(50.1)

Yes 251(49.9)
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control, entry quarantine and protection of airport and 
harbour-related staff.20,21 This was the situation under 
which this study was conducted. However, at the time of 
this writing,18 months after successfully keeping COVID- 
19 at bay, Taiwan is facing a surge in cases after an out
break was discovered in mid-May, 2021. By 23th of 
September, 2021, The Taiwan Central Epidemic 
Command Center had announced that over 50% of people 
in Taiwan had received the first dose of a COVID-19 
vaccine six months after the rollout began on March 22, 
and the total number of confirmed cases were 16,618 and 
deaths 841.19

The professional quality of life status among our parti
cipants was similar to those reported by a recent study in 
Spain, also performed under COVID-19 pandemic 
conditions,22 both finding an overall predominance of 
moderate CS and BO. However, in the study conducted 
in Spain, 64.3% of hospital or primary HCWs (doctors, 
nurses and technicians) were found to have reported high 
CF.22 Only 0.8% of our study subjects had high CF. This 
difference may be due in part to the fact that the investiga
tion in Spain was conducted in their first wave of COVID- 
19 pandemic when, according to WHO, they had 
a maximum 6936 confirmed cases,23 while our investiga
tion was performed after Taiwan’s first pandemic peak and 
before the recent upsurge. Therefore, the differences 
between Spain’s high CF and Taiwan’s low and medium 

CF might be due the differences in the time spent inten
sively caring for COVID-19 infected patients as well as 
the number of patients cared for. Although 63.2% of our 
hospital workers had low CF, 66.6% had medium BO and 
36.0% medium CF. There are other studies reporting high 
rates of BO, CF and perceived stress among HCWs in 
more heavily hit countries around the world.24,25

The results of our DASS-21 showed the 31.2% of our 
participants had depression (11.3% mild and 19.9% mod
erate-extremely-severe), 39.6% had anxiety (10.1% mild 
and 29.5% moderate-to-extremely-severe), and 24.4% had 
signs of stress (9.9% mild and 14.5% moderate-to- 
extremely-severe stress). Two meta-analyses have assessed 
COVID-19’s effect on the mental health of HCWs, one 
reporting an overall depression rate of 22.8% and the other 
increased manifestation of stress.26,27 Our study found 
psychological distress in our participants to be comparable 
to that reported by a study of 1210 respondents belonging 
to the general population in 194 cities in China during the 
early days of the outbreak (January 31 to February 2, 
2020).7 The authors of that study performed a follow-up 
survey of 861 subjects and found no significant changes 
this distress.8 One study administering DASS-21 online to 
primarily from the USA followed by Pakistan, Canada and 
UK between April 27th and May 13th, 2020 found that 
58.6% had depression, 50.9% anxiety and 57.4% stress, 
the longer the duration, the higher the distress. These rates 

Table 2 Distribution of Professional Quality of Life (ProQOL) and Depression Anxiety Stress Scales-21 (DASS-21) Among Hospital 
Personnel (N = 503) During COVID-19 Pandemic

ProQOL Compassion Satisfaction (CS) Burnout (BO) Compassion Fatigue (CF)

Mean score 32.0 ± 10.1 24.9 ± 6.6 20.9 ± 7.6

Scoring category
Low 98(19.5) 165(32.8) 318(63.2)

Moderate 326(64.8) 335(66.6) 181(36.0)

High 79(15.7) 3(0.6) 4(0.8)

DASS-21 Stress Anxiety Depression

Mean score 10.5 ± 8.2 6.4 ± 6.4 6.8 ± 7.1

Scoring category

Normal 380(75.5) 304(60.4) 346(68.8)

Mild 50(9.9) 51(10.1) 57(11.3)
Moderate 47(9.3) 100(19.9) 79(15.7)

Severe 19(3.9) 25(5.0) 10(2.0)

Extremely severe 7(1.4) 23(4.6) 11(2.2)

Note: Data were presented as mean ± SD or N(%).
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were lower in our study. One would think that people on 
the frontline of the pandemic would have higher rates of 
distress. However, people working in hospitals generally 
have much more knowledge regarding disease spread and 
prevention, and this could make them more confident 
about the pandemic than less knowledgeable populations.

In our study, compared to low BO scores, moderate-to- 
high BO scores correlated with multi-fold increases in 
risks of moderate-to-extremely-severe stress (OR: 4.17), 
anxiety (OR: 4.86) and depression (OR: 5.83). Moderate- 
to-high CF was also correlated with 2.23– to 3.01-fold 
increases in risks for stress, anxiety and depression, com
pared with low CF. In contrast, moderate-to-high CS was 
negatively associated with the three ProQOL subscales. 
These results are similar to those reported by two very 
recent surveys in Spain14 and Italy,11 both concluding 
professional quality of life can serve as a predictor for 
mental status among hospital workers. An study of 265 
hospital workers serving in an outpatient clinic belonging 
to the Occupational Health Department of a major univer
sity hospital in Italy11 found that ProQOL BO and second
ary traumatization subscale scores correlated with 
worsening of depression (assessed using Patient Health 
Questionnaire-9, PHQ-9) and anxiety (assessed using 
General Anxiety Disorder-7, GAD-7). A survey of 537 
hospital and primary care professionals working in health 
centers in Spain during the COVID-19 outbreak found CS, 
BO and CF to be directly associated with perceived stress 
by using Perceived Stress Scale-14 (PSS-14).14 

Considered together, that has been an association found 
between low professional quality of life and increased risk 
of mental health problems, including anxiety or depres
sion, among hospital personnel during this pandemic.

In this study, married employees had significantly 
higher CS and lower BO scores than unmarried employ
ees. This was not found to true for nurses Spain, though.10 

Marital status along with years of experiences, shift work 
and specialty has been correlated with CS or CF in nurses 
in specialized nursing units.28,29 The marital status vari
able is relevant in that it can be considered a type of social 
support in addition to other types of support such as 
teammates and colleagues, and as such it can account for 
some of the variability in ProQOL. In general, however, 
studies have found nurses seek support more from co- 
workers30 or spiritual beliefs31 than personal relationships. 
The Singapore study found a higher prevalence anxiety in 
nonmedical workers than in medical workers in one hos
pital during the pandemic.9 In China, frontline nurses had Ta
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significantly lower vicarious traumatization scores than 
non-frontline nurses and the general public in a recent 
COVID-19 study.32 We found technicians to have the low
est CS scores and the highest BO scores, both positively 
associated with worse mental health status for these 
employees. High baseline burnout rates may exacerbate 
risks of mental health injury.33 Therefore, there is a need 
for early interventions to reduce stress and mitigate the 
mental health impact.34 Burnout has been reduced by the 
use of resting facilities, interaction with and support of 
family members and loved ones, and cooperative work 
relations.34 Organizations can reduce burnout by improv
ing workflow management, reducing workload, coaching 
staff on how to improve communication skills, increasing 
interoperability and providing practical training on protec
tive interventions, which would improve sense of safety 
and assurance.34

The current study also observed that anxiety scores 
were linearly increased along with years of working 
experience (<10, 10–19, ≥20 years, p for trend = 0.010). 
This increase may be, in part, due to the fact that at our 
hospital there is a higher distribution of female employees 
and nurses with 20 years of working experience (87.4% 
female, 43.4% nurses, data not shown), compared to those 
with less than ten years (79.3% female, 29.8% nurses, data 
not shown). One very recent meta-analysis26 just revealed 
that that over one-third of nurses have experienced stress, 
anxiety, depression and sleep disturbance during the 
COVID-19 outbreak. These results also highlight the 
need for early and appropriate interventions to reduce the 
psychological impacts on nurses.

This study has several limitations. The main limitation 
is that this study is a cross-sectional design study with 
small sample size. Additionally, the response rate of this 
study was 12% which is a commonly reported drawback 
of web-based studies compared to paper-based survey 
studies.35,36 Such a limitation may impair the precision 
of estimates due to reduced sample size and the represen
tativeness of the subject group, leading to selection bias. 
Another limitation is that the assessments of self-reported 
on-line questionnaire of psychological impact, anxiety, 
depression and stress may not always be align with face- 
to-face assessments by mental health professionals. 
Besides, this study was unable to distinguish whether 
these symptoms were a result of serving as a health care 
worker or simply a result of living under pandemic condi
tions, since we employed a convenience sampling. Still 
another limitation is that we did not have data on pre- 

pandemic occupational stress, which would allow us to 
better assess the pandemic’s effect on profession quality 
of life and mental status in our employees.

Conclusion
ProQOL subscales, BO, CF and CS, appeared to be asso
ciated with mental health status among our hospital work
ers during this pandemic. Married participants were found 
to be more resilient, while technicians were found to be 
more vulnerable. Future longitudinal studies may be 
needed to further identify the context-specific role that 
pandemic conditions play on mental health of hospital 
personnel, delineating it from role of other occupational 
stressors. Future studies may also want to focus the devel
opment of workplace promotion programs aimed to pre
vent adverse mental health outcomes in hospital personnel 
under highly stressful pandemic situations.
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