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Abstract: The coronavirus disease 2019 (COVID-19) pandemic results in a profound physical and
mental burden on healthcare professionals. This study aims to evaluate burnout status and mood
disorder of healthcare workers during this period. An online questionnaire was voluntarily answered
by eligible adult employees in a COVID-19 specialized medical center. The major analysis included
the burnout status and mood disorder. Factors related to more severe mood disorder were also
identified. A total of 2029 participants completed the questionnaire. There were 901 (44.4%) and
923 (45.5%) participants with moderate to severe personal and work-related burnout status, respec-
tively. Nurses working in the emergency room (ER), intensive care unit (ICU)/isolation wards, and
general wards, as well as those with patient contact, had significantly higher scores for personal
burnout, work-related burnout, and mood disorder. This investigation identified 271 participants
(13.35%) with moderate to severe mood disorder linked to higher personal/work-related burnout
scores and a more advanced burnout status. Univariate analysis revealed that nurses working in the
ER and ICU/isolation wards were associated with moderate to severe mood disorder risk factors.
Multivariate analysis demonstrated that working in the ER (OR, 2.81; 95% CI, 1.14–6.90) was the
only independent risk factor. More rest, perquisites, and an adequate supply of personal protection
equipment were the most desired assistance from the hospital. Compared with the non-pandemic
period (2019), employees working during the COVID-19 pandemic (2020) have higher burnout scores
and percentages of severe burnout. In conclusion, this study suggests that the COVID-19 pandemic
has had an adverse impact on healthcare professionals. Adequate measures should be adopted as
early as possible to support the healthcare system.
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1. Introduction

Coronavirus disease 2019 (COVID-19), caused by SARS-CoV-2, is a pneumonia of
unknown cause first detected in Wuhan, China, and later reported to the WHO Country
Office in China on 31 December 2019 [1,2]. Since then, the COVID-19 pandemic rapidly
spread globally in 2020. Compared with the previous pandemics of coronaviruses, includ-
ing severe acute respiratory syndrome coronavirus and Middle East respiratory syndrome
coronavirus, COVID-19, is less fatal but much more contagious, with a significantly higher
risk of human-to-human transmission even from asymptomatic carriers [3–5]. Most patients
with COVID-19 have a mild flu-like syndrome or are even asymptomatic [3]. However,
approximately 20% of them need hospitalization because of the progression of dyspnea
or low oxygen saturation. Additionally, COVID-19 can induce potentially life-threatening
organ inflammation, resulting in multiorgan dysfunction and a high mortality rate in a
proportion of hospitalized patients, particularly elderly or frail patients [6–9]. Furthermore,
the COVID-19 pandemic represents a multifaceted threat and has had a tremendous impact
on the global economy [10].

At the start of the COVID-19 outbreak, little knowledge was available concerning the
origins, clinical presentation, or outcomes of COVID-19. With more clinical information
revealed, several strategies, including the prevention of disease spread and development
of effective drug therapy or vaccines, were implemented and evaluated robustly [11–13].
In Taiwan, the first case of COVID-19 was confirmed on 21 January 2020 [14]. Since
then, proactive containment efforts, comprehensive contact tracing, and real-time reverse
transcription–polymerase chain reaction (RT-PCR) tests to confirm the diagnosis have been
utilized to prevent community transmission in Taiwan [13]. All suspected cases, such as
close contacts, were quarantined at home for 14 days. If COVID-19-related symptoms
developed during quarantine, RT-PCR was performed for confirmation and subsequent
management. After the initial increase in confirmed cases, the number of confirmed
COVID-19 cases gradually decreased and remained low compared with other countries
that had widespread outbreaks [15,16].

After the SARS outbreak in 2003, the Centers for Disease Control of Taiwan established
the Communicable Disease Control Medical Network to respond to further outbreaks of
infectious disease [17]. During the pandemic period of COVID-19, healthcare professionals
play a key role in preventing community or nosocomial outbreak. Several measurements
were made, including strict entrance into quarantine, fever screening, the arrangement of
patient flow, the partition of hospital zones, and comprehensive survey of recent travel or
contact history to every patient [18].

Several efforts trying to control the spread of COVID-19 are also related to increased
workload and working hours in frontline healthcare professionals. In addition to daily
routine duties, these healthcare professionals spend extra working time on COVID-19
duties. Recent studies have suggested that healthcare professionals in pandemic areas
have a higher risk of depression and anxiety, as well as other mental illnesses [19,20].
Additionally, the incidence of mental illness is significantly higher in frontline health
workers than non-frontline health workers [21,22]. Due to information being rapidly
circulated via various media, the impact of COVID-19 could be widespread [23,24]. To
evaluate the potential impact on mental or physical status in a less-affected pandemic area,
we conducted this single-institute investigation to identify healthcare individuals at risk of
mental distress and evaluate the burnout status and severity with the goal of providing
useful information to develop strategies for improving their mental health status.

2. Participants and Methods
2.1. Study Design

This was a single-institute, nonintervention study using a questionnaire to investigate
the burnout index and mental illness during the COVID-19 pandemic. For this study, an
online questionnaire was designed and voluntarily answered by eligible adult employees
(age ≥ 20 years) of Kaohsiung Medical University Hospital, a tertiary referral hospital and
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one of the major COVID-19 specialized medical centers in southern Taiwan. The duration
of the online questionnaire was from 17 March to 24 May 2020, a period in which the case
numbers in Taiwan were rapidly increasing [25]. The data for analysis included age, sex,
professional category, and working space/area of participants. The study was conducted
based on the Declaration of Helsinki, and the protocol was approved by the Institutional
Review Board of Kaohsiung Medical University Hospital (KMUHIRB-E(I)-20200292).

The main analysis for this study was focused on burnout status and mood disorder
during the COVID-19 pandemic. First, evaluation of the burnout status included personal
burnout and work-related burnout and was conducted using an occupational burnout
inventory developed by the Institute of Labor, Occupational Safety and Health, Ministry
of Labor of Taiwan, derived from the Copenhagen Burnout Inventory with compatible
reliability and validity [26–28]. This evaluation comprised six questions, with five scores
in each question representing the degree of personal burnout (0, 25, 50, 75, and 100). The
personal burnout score was the average score of six questions. Scores of 0, 1 to 49, 50 to
70, and more than 70 (>70) suggest no, mild, moderate, and severe personal burnout,
respectively. To evaluate the work-related burnout status, seven questions had five scores
on each question representing the degree of the work-related burnout status (0, 25, 50, 75,
and 100). The work-related burnout score was the average score of the seven questions.
Scores of 0, 1 to 44, 45 to 60, and more than 60 (>60) suggested no, mild, moderate, and
severe work-related burnout, respectively. Additionally, psychological symptoms (mood
disorder) were evaluated using a five-item brief symptom rating scale (BSRS-5) [29,30].
The score for each item ranged from 0 to 4 (0, not at all; 1, a little bit; 2, moderately; 3, quite
a bit; and 4, extremely). A total score on the BSRS-5 above 14 (≥15), or a score of more
than 1 on the additional suicide survey item, suggested a severe mood disorder. Scores
between 10 and 14, 6 and 9, and 0 and 5 indicated moderate, mild, and no/minimal mood
disorder, respectively.

In the final part of the questionnaire, the desired assistance from the hospital was
also investigated. The questions were designed as multiple choice, including several
alternatives such as more rest, less loading, or perquisites.

2.2. Statistics

The analysis for this study included all eligible data. Descriptive statistics were used to
summarize the results. Continuous variables, including the number, mean values, standard
deviation, and median, were presented. Independent two-sample t-tests and paired t-tests
were used to investigate continuous variables. Categorical variables, including the number
and percentages of subjects in each class were presented. Chi-squared tests (χ2 test) were
used to evaluate the frequencies of each categorical variable. The evaluation of correlation
was carried out by Pearson’s correlation analysis. To investigate the relative risk of each
parameter, univariate and multivariate logistic regression analyses were performed, and
odds ratios (ORs) and 95% confidence intervals (CIs) were also calculated. A p-value less
than 0.05 indicated statistical significance.

3. Results

Among 4146 employees, a total of 2029 employees participated and completed the
questionnaire, including 355 male and 1674 female, with an overall response rate of 48.9%.
The median age was 40 years (range: 21 to 69). The overall mean personal, work-related,
and mood disorder scores were 45.38 ± 19.44, 42.78 ± 17.68, and 4.69 ± 3.78, respectively.
Regarding the severity of burnout, 901 (44.4%) and 923 (45.5%) participants had moderate
to severe personal or work-related burnout, respectively.

Comparisons among subgroups were performed. Generally, the female participants
had significantly higher scores for personal and work-related burnout than male partici-
pants. Additionally, participants aged between 31 and 50 years had higher personal and
work-related burnout scores. If the participants were stratified by professional category,
nurses had the highest score in personal and work-related burnout, as well as the high-
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est mood disorder score. Furthermore, the participants with direct patient contact had
significantly higher personal and work-related burnout scores and higher mood disorder
scores. The participants who worked in the emergency room (ER), intensive care unit
(ICU), isolation wards, or general wards had higher personal, work-related burnout, and
mood disorder scores than other groups (Figure 1). Since the outbreak of COVID-19, sev-
eral healthcare professionals have been assigned extra duties to prevent community or
in-hospital spreading. These participants had higher burnout and mood disorder scores.
Additionally, the participants with extra working hours in the COVID-19 pandemic had
higher scores for personal burnout (Figure 1). The detailed scores of the subgroups are
shown in Supplementary Table S1.

The severity of burnout in each group was analyzed. Female gender, age between
31 to 50 years, nurses, patient contact, and working in the ER, ICU/isolation wards, and
general wards were associated with a higher percentage of moderate and severe personal
and work-related burnout. The participants with extra working hours (per week) during
the COVID-19 pandemic or with extra duties for COVID-19 had a higher percentage of
more severe personal burnout. Summaries of the personal and work-related burnout
analyses are shown in Supplementary Tables S2 and S3.

Further investigation of the mood disorder status revealed that 271 participants
(13.35%) had moderate to severe mood disorder, needing further professional intervention,
such as psychological assistance. Compared with the no/minimal or mild mood disorder
group, the moderate to severe counterparts had higher percentages of age between 31 and
40 years, were nurses, and worked in the ER, ICU or isolation wards, and general wards.
No difference was found between the participants with or without direct patient contact.
The basic information of the population with no/minimal, mild, moderate, and severe
mood disorder is shown in Table 1.

We next evaluated whether moderate to severe mood disorder was linked to a higher
burnout score. First, the group with moderate to severe mood disorder had a significantly
higher personal burnout score than their no/minimal or mild counterparts (66.65 ± 19.02
vs. 42.10 ± 17.3, p < 0.0001). Additionally, more than eighty percent (n = 240, 88.6%)
of the participants with moderate to severe mood disorder had a moderate to severe
personal burnout. More advanced personal burnout status was also associated with a
higher percentage of moderate to severe mood disorder. Regarding the status of work-
related burnout, the group with moderate to severe mood disorder also had a significantly
higher score than their no/minimal or mild counterparts (62.11 ± 17.08 vs. 39.80 ± 15.80;
p < 0.0001). A high percentage (n = 235, 86.7%) of moderate to severe work-related burnout
was also observed in the participants with moderate to severe mood disorder. As with
personal burnout, more advanced work-related burnout status was also linked to a higher
percentage of moderate to severe mood disorder. (Table 2). The coefficient values of
personal burnout scores vs. mood disorder score and work-related burnout scores vs.
mood disorder scores were 0.629 and 0.631 (both p < 0.0001), respectively, suggesting
strong correlations.
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Figure 1. Personal burnout, work-related burnout, and mood disorder scores (mean ± SD) and
comparisons between subgroups. The subgroups were stratified by gender (panels A–C), age (D–F),
professional category (G–I), patient contact (J–L), working space/area (M–O), extra working hours
during the COVID-19 pandemic (P–R), and extra duties for COVID-19 (S–U) (*, p < 0.05; **, p < 0.01;
***, p < 0.001; ****, p < 0.0001; ns, not significant). ER, emergency room; GW, general wards; ICU/iso,
intensive care unit or isolation wards; OPD, outpatient department; RnC/PS/P, registration and
cashier/patient service/pharmacy.
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Table 1. Characteristics of the study population.

Groups All
(n = 2029)

No/Minimal
(n = 1379)

Mild
(n = 379)

Moderate
(n = 227)

Severe
(n = 44) p-Value

Gender
0.66Male (n, %) 355 (17.5) 245 (69.0) 60 (16.9) 40 (11.3) 10 (2.9)

Female (n, %) 1674 (82.5) 1134 (67.7) 319 (19.1) 187 (11.2) 34 (2.0)

Age (mean ± SD) 40.4 ± 10.05 40.7 ± 10.44 40.0 ± 9.14 39.46 ± 9.07 38.27 ± 9.04
Age subgroup (years)

0.005
21–30 (n, %) 423 (20.8) 294 (69.5) 73 (17.3) 43 (10.1) 13 (3.1)
31–40 (n, %) 621 (30.6) 400 (64.4) 124 (20.0) 86 (13.8) 11 (1.8)
41–50 (n, %) 627 (30.9) 411 (65.6) 132 (21.1) 69 (11.0) 15 (2.4)
>50 (n, %) 358 (17.6) 274 (76.5) 50 (14.0) 29 (8.1) 5 (1.4)

Category group

<0.0001

Physician (n, %) 142 (7.0) 107 (75.4) 22 (15.5) 10 (7.0) 3 (2.1)
Nurse (n, %) 901 (44.4) 561 (62.3) 190 (21.1) 125 (13.9) 25 (2.7)
Medical staff (n, %) 384 (18.9) 295 (76.8) 52 (13.5) 31 (8.1) 6 (1.6)
Technician (n, %) 69 (3.4) 46 (66.7) 12 (17.4) 9 (13.0) 2 (2.9)
Administration (n, %) 533 (26.3) 370 (69.4) 103 (19.3) 52 (9.8) 8 (1.5)

Patient contact
0.081Yes (n, %) 1491 (73.5) 994 (66.7) 287 (19.2) 172 (11.5) 38 (2.6)

No (n, %) 538 (26.5) 385 (71.6) 92 (17.1) 55 (10.2) 6 (1.1)

Working space/area

<0.0001

Emergency room (n, %) 90 (4.4) 51 (56.7) 17 (18.9) 20 (22.2) 2 (2.2)
ICU/isolation wards (n, %) 193 (9.5) 116 (60.1) 41 (21.2) 27 (14.0) 9 (4.7)
General wards (n, %) 517 (25.5) 332 (64.2) 105 (20.3) 67 (13.0) 13 (2.5)
OPD/exam rooms (n, %) 441 (21.7) 320 (72.6) 81 (18.4) 32 (7.3) 8 (1.8)
RnC/PS/P (n, %) 98 (4.8) 80 (81.6) 10 (10.2) 5 (5.1) 3 (3.1)
Administrative area (n, %) 297 (14.6) 201 (67.7) 59 (19.9) 34 (11.4) 3 (1.0)
Others (n, %) 393 (19.4) 279 (71.0) 66 (16.8) 42 (10.7) 6 (1.5)

Extra working hours during COVID-19 pandemic

0.73
No (n, %) 1201 (59.2) 822 (68.4) 217 (18.1) 140 (11.7) 22 (1.8)
<10 h (n, %) 783 (38.6) 526 (67.2) 155 (19.8) 81 (10.3) 21 (2.7)
≥10 h (n, %) 45 (2.2) 31 (68.9) 7 (15.6) 6 (13.3) 1 (2.2)

ICU, intensive care unit; OPD, outpatient department; RnC/PS/P, registration and cashier/patient service/pharmacy.

Table 2. Summary of the burnout scores of the study population.

Groups All
(n = 2029)

No/Minimal
(n = 1379)

Mild
(n = 379)

Moderate
(n = 227)

Severe
(n = 44) p-Value

Personal burnout score (mean ± SD) 45.38 ± 19.44 38.59 ± 16.20 54.85 ± 15.15 64.39 ± 18.11 78.31 ± 19.53
Personal burnout severity

<0.0001
No (n, %) 38 (1.9) 38 (100) 0 (0) 0 (0) 0 (0)
Mild (n, %) 1090 (53.7) 952 (87.3) 107 (9.8) 28 (2.6) 3 (0.3)
Moderate (n, %) 645 (31.8) 339 (52.6) 193 (29.9) 106 (16.4) 7 (1.1)
Severe (n, %) 256 (12.6) 50 (19.5) 79 (30.9) 93 (36.3) 34 (13.3)

Work-related burnout score (mean ± SD) 42.78 ± 17.68 36.59 ± 15.03 51.48 ± 12.77 59.94 ± 15.79 73.29 ± 19.23
Work-related burnout severity

<0.0001
No (n, %) 20 (1.0) 19 (95.0) 0 (0) 0 (0) 1 (5.0)
Mild (n, %) 1086 (53.5) 941 (86.6) 110 (10.2) 34 (3.1) 1 (0.1)
Moderate (n, %) 612 (30.2) 347 (56.7) 173 (28.2) 86 (14.1) 6 (1.0)
Severe (n, %) 311 (15.3) 72 (23.2) 96 (30.9) 107 (34.4) 36 (11.6)

The risk factors for moderate to severe mood disorder were evaluated. Univariate
analysis revealed nurses working in the ER or ICU/isolation wards were associated with
a higher risk of moderate to severe mood disorder. The participants who worked in the
general ward showed a trend of a higher risk of moderate to severe mood disorder. When
multivariate logistic regression analysis was performed, working in the ER was the only
independent factor for moderate to severe mood disorder (OR, 2.81; 95% CI, 1.14–6.90;
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p = 0.024). Additionally, nurses showed a trend for a higher risk of moderate to severe
mood disorder (Table 3).

Table 3. Investigation of the risk of moderate to severe mood disorder.

Variables Crude OR 95%CI p-Value Adjusted OR 95%CI p-Value

Gender group
Male 1 (Ref.)
Female 1.08 (0.77–1.50) 0.657

Age subgroup (years)
21–30 1 (Ref.)
31–40 1.21 (0.85–1.73) 0.286
41–50 1.01 (0.71–1.46) 0.941
>50 0.69 (0.44–1.08) 0.104

Category group
Physician 1 (Ref.) 1 (Ref.)
Nurse 1.98 (1.09–3.59) 0.025 1.70 (0.97–3.11) 0.087
Medical staff 1.06 (0.54–2.05) 0.868 1.07 (0.54–2.12) 0.857
Technician 1.88 (0.80–4.45) 0.150 1.75 (0.72–4.28) 0.220
Administration 1.26 (0.67–2.36) 0.474 1.07 (0.54–2.14) 0.847

Patient contact
No 1 (Ref.)
Yes 1.282(0.946–1.737) 0.109

Working space/area
RnC/PS/P 1 (Ref.) 1 (Ref.)
ER 3.64 (1.53–8.67) 0.004 2.81 (1.14–6.90) 0.024
ICU/isolation wards 2.58 (1.15–5.79) 0.022 1.78 (0.75–4.19) 0.189
General wards 2.51 (0.96–4.41) 0.063 1.45 (0.641–3.30) 0.371
OPD/exam rooms 1.12 (0.51–2.48) 0.776 0.90 (0.40–2.08) 0.809
Administrative area 1.60 (0.72–3.57) 0.249 1.54 (0.66–3.56) 0.315
Others 1.57 (0.72–3.43) 0.262 1.28 (0.57–2.85) 0.554

Extra duty for COVID-19
No 1 (Ref.)
Yes 1.038 (0.803–1.341) 0.778

The factors with a p-value < 0.1 in the univariate analysis were further analyzed in a multivariate model. ER, emergency room; ICU,
intensive care unit; OPD, outpatient department; RnC/PS/P, registration and cashier/patient service/pharmacy.

The effects of extra duties for COVID-19 on mood disorder were also evaluated in this
study, which revealed that the percentage of moderate to severe mood disorder was similar
between the groups (with vs. without duties: 13.5 vs. 13.1, respectively) (Supplementary
Table S4). When the participants with extra duties for COVID-19 were further analyzed
(total number, n = 1062), higher percentages of moderate to severe mood disorder was
found in nurses, or those working in the ER, ICU or isolation wards, general wards, and
outdoor temporary outpatient departments (OPDs). No significant difference was found in
the status of extra working hours between these groups (Supplementary Table S4). The
comparisons of the burnout and mood disorder scores among all the subgroups with extra
duties for COVID-19 pandemic was also carried out. Female gender had significantly higher
burnout (personal and work-related) scores. Nurses had significantly higher burnout
(personal and work-related) and mood disorder scores. Patient contact was linked to
higher scores in personal and work-related burnout. Extra duties in ER or ICU/isolation
wards showed numerically higher scores in personal and work-related burnout, as well
as in mood disorder. When these subgroups were stratified by extra working hours per
week, only a trend of higher personal burnout scores was observed in the group with more
than 10 h of extra working hours. The detailed results and comparisons are shown in
Supplementary Figure S1 and Supplementary Table S5.
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We further evaluated which type of assistance could substantially assist the study
population. Most of the participants needed at least one assessment, and only 79 (3.9%)
participants needed no help. More rest (76.7%), perquisites (63.4%), and sufficient personal
protective equipment (55.3%) were the three most desired assistances from the hospital.
Participants working in the ER, ICU/isolation wards, and general wards had high demands
of more rest (78.9%, 88.1%, and 88.9%, respectively) and perquisites (82.2%, 77.7%, and
76.4%, respectively). Among the nurses, 82.1% and 74.6% chose more rest and perquisites as
desired assistance, respectively. Compared with the group with no/minimal or mild mood
disorder, the moderate to severe counterparts showed higher percentages for more rest, less
loading, perquisites for COVID-19 duties, more support from supervisors, psychological
consultations, and joining stress relieving groups (Supplementary Table S6).

Finally, to investigate whether the COVID-19 pandemic had a considerable impact on
the burnout status, the data collected from the non-COVID-19 pandemic (2019) and COVID-
19 pandemic (2020) periods were evaluated. Compared with 2019 (n = 3021), the overall
personal burnout scores were significantly higher in 2020 (45.38 ± 19.44 vs. 39.04 ± 20.62;
p < 0.0001). Additionally, higher percentages of participants were identified with severe
personal (12.6% vs. 8.5%) and work-related burnout (15.3% vs. 9.1%) during the COVID-19
pandemic (2020). There were 193 participants with moderate to severe mood disorder
in 2020 who also completed the burnout status survey in 2019; therefore, we conducted
comparisons in this subgroup. The results revealed the personal and work-related burnout
scores, as well as the percentages of moderate/severe personal or work-related burnout,
were all significantly higher during the COVID-19 pandemic (2020) (Table 4). Among this
subgroup, the highest personal and work-related burnout scores were noted in employees
working in ER (82.89 ± 22.51 and 78.01 ± 21.96, respectively) in 2020. In addition, increased
personal and work-related burnout scores in the pandemic were noted in 149 (77.2%) and
146 (75.6%) employees, respectively. Further analysis showed that the increase in personal
burnout scores was remarkable in nurses (n = 95, 82.6%), patient contact (n = 130, 82.3%),
and those working in the ICU/isolation wards (n = 25, 86.2%) and general wards (n = 49,
81.7%). Increases in work-related burnout scores were observed in employees working in
the ER (n = 18, 94.7%) and general ward (n = 49, 81.7%). Compared with 2019, significantly
increased percentages of severe personal burnout in pandemic were observed in nurses
(2019: 20%, 2020: 46.1%), administrative staff (2019: 16.2%, 2020: 54.1%), and those working
in the ER (2019: 26.3%, 2020: 68.4%) and general wards (2019: 25.0%, 2020: 60%). Similarly,
significantly increased proportions of severe work-related burnout were observed in nurses
(2019: 20.9%, 2020: 54.8%), administrative staff (2019: 24.3%, 2020: 59.5%), and those
working in the ER (2019: 10.5%, 2020: 73.7%), ICU/isolation wards (2019: 17.20%, 2020:
55.2%) and general wards (2019: 23.3%, 2020: 61.7%). The basic characteristics of these
193 participants are shown in Supplementary Table S7.

Table 4. Comparison of the personal and work-related burnout between 2019 and 2020 among (1) the overall population in
2019 and 2020 and (2) the participants with moderate/severe mood disorders in 2020.

Overall 2019 (n = 3021) 2020 (n = 2029) p-Value

Personal burnout score (mean ± SD) 39.04 ± 20.62 45.38 ± 19.44 <0.0001
Personal burnout severity groups

<0.0001
No (n, %) 133 (4.4) 38 (1.9)
Mild (n, %) 1916 (63.2) 1090 (53.7)
Moderate (n, %) 716 (23.7) 645 (31.8)
Severe (n, %) 256 (8.5) 256 (12.6)

Work-related burnout score (mean ± SD) 43.24 ± 12.26 42.78 ± 17.68 0.279
Work-related burnout severity

<0.0001
No (n, %) 0 20 (1.0)
Mild (n, %) 1656 (54.8) 1086 (53.5)
Moderate (n, %) 1089 (36.1) 612 (30.2)
Severe (n, %) 276 (9.1) 311 (15.3)
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Table 4. Cont.

Overall 2019 (n = 3021) 2020 (n = 2029) p-Value

Participant with moderate/severe mood disorder
in 2020 (also completed 2019 survey) 2019 2020

Personal burnout score (mean ± SD) 48.80 ± 21.49 66.68 ± 19.94 <0.0001
Personal burnout severity groups

<0.0001
No (n, %) 4 (2.1) 0
Mild (n, %) 93 (48.2) 24 (12.4)
Moderate (n, %) 59 (30.6) 80 (41.5)
Severe (n, %) 37 (19.1) 89 (46.1)

Work-related burnout score (mean ± SD) 48.65 ± 13.07 62.10 ± 17.49 <0.0001 #

Work-related burnout severity

<0.0001
No (n, %) 0 1 (0.5)
Mild (n, %) 72 (37.3) 28 (14.5)
Moderate (n, %) 81 (42.0) 63 (32.6)
Severe (n, %) 40 (20.7) 101 (52.3)

# Analyzed by paired t-test.

4. Discussion

Since the beginning of the COVID-19 pandemic, front-line healthcare professionals
have been under tremendous work-related or mental stress. In the present study, we
investigated the burnout and mood disorder statuses across every professional category
and unit/department at a medical center. Our findings suggest that female gender and
nurses generally have a higher burnout status during pandemics, a finding likely linked
to a higher risk of anxiety and depression [31]. Another previous study also showed
more symptoms of depression, anxiety, and poor sleep quality in this subgroup during
the COVID-19 pandemic [32]. Regarding the working space, our study also revealed that
the ER, ICU, and isolation wards were associated with higher burnout and psychological
burdens, similar to another previous study [33]. Additionally, patient contact was also
related to significant burnout and mood disorder. The cause may be the higher risk of
exposure to infected patients with fever or severe respiratory symptoms.

By multivariate analysis, we identified nurses and the ER as important factors con-
tributing to significant mood disorder, particularly the ER. During the COVID-19 pan-
demic, frontline nurses in the ER may have the highest risk of infection because of close
and frequent contact with patients with fever. Another study also showed that healthcare
professionals have a significantly higher risk of SARS-CoV-2 infection than the general
population, with most of the infected healthcare workers being nurses [34]. This finding in
our investigation is similar to that in another study, which showed a high prevalence rate
of depression in ER nurses [35].

Our study showed that almost every participant needed mental or financial assistance
from the hospital, or more rest and less work. This finding suggests that the pandemic
results in significant stress, leading to an exhausted physical or mental status. Additionally,
healthcare professionals are concerned about their own health and the health of their
family members. Feeling unsafe and vulnerable in pandemics is linked to poorer mental
health [36,37]. Adequate supplies of PPE and timely information on COVID-19 are also
very important, because they may provide a perception of safety in these participants [38].

In addition to the above findings, the present study also provides solid evidence of the
adverse impact of the COVID-19 pandemic on the burnout status in healthcare profession-
als. Compared with 2019, the personal burnout score and percentage of severe personal
and work-related burnout were higher in 2020. No significant difference was found in
the overall work-related burnout scores. A possible explanation is the reduced overall
behavior in seeking healthcare during the COVID-19 pandemic. Moreover, healthcare
professionals may have been used to working in a high-stress environment, making the
effect of the COVID-19 pandemic on work-related burnout less significant [39]. However,
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the personal burnout status could be affected by factors unrelated to work, such as worry
or anxiety about the COVID-19 pandemic. Notably, when we analyzed the participants
with moderate and severe mood disorder, we found that the personal and burnout scores
were significantly increased compared with those in 2019. Moreover, the percentages of the
moderate and severe burnout status also clearly increased in 2020. Based on our findings,
COVID-19 may exacerbate the burnout status, particularly in participants with potential
risk factors for mood disorder.

This study has some strengths and limitations. The analysis for this study contained
data from more than two thousand participants, including various professional categories
with diverse working characteristics in a less-affected pandemic area. In addition, direct
comparison of burnout status between non-pandemic and pandemic periods was also per-
formed, which was lacking in other related studies. With respect to limitations, the response
rate was relatively low, which may be due to the short duration of questionnaire investiga-
tion. Secondly, this study was a single-institute study; therefore, incorporation of the data
from more medical centers may make the study more comprehensive and representative.

In summary, our study revealed that, in this era of rapid information exchange, the
global outbreak of COVID-19 still resulted in significant stress on healthcare professionals,
even in areas less affected by the pandemic, particularly on frontline healthcare workers.
Currently, vaccines for SARS-CoV-2 are under rigorous clinical investigation, and prelimi-
nary results have shown high protective ability in early phase clinical trials [40–43]. The
combination of strict infection control and large-scale vaccination programs may further
reduce disease spread. However, the development of vaccines has taken substantial time
after the outbreak of COVID-19. To support the healthcare system for this long war against
the virus, the early deployment of epidemic prevention materials, implementation of strict
infection control policies, timely and accurate information, and support programs for
employees are critical. In conclusion, our study has evaluated the burnout status, identified
a high-risk group of mood disorder and desired assistance, and provides evidence that
several supportive measures should be implemented to mitigate stress in the early phase
of disease outbreak.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ijerph18073654/s1. Figure S1: Personal burnout, work-related burnout, and mood disorder
scores (mean ± SD) and comparisons between subgroups with extra duties for COVID-19 (n = 1062);
Table S1: Summary of burnout and mood disorder scores (mean ± SD); Table S2: Distribution of
personal burnout in all participants; Table S3: Distribution of work-related burnout in all participants;
Table S4: Summary of COVID-19-related duties of the study population, classified by the severity of
mood disorder; Table S5: Burnout and mood disorder scores in participants with COVID-19-related
duties (mean ± SD); Table S6: Summary of the desired assistance in the overall study population.
Table S7: Basic characteristics of the participants with moderate/severe mood disorders in 2020 who
also completed burnout survey in 2019.
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