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ABSTRACT

Objectives During a pandemic, healthcare providers
experience increased mental and physical burden. Burnout can
lead to treatment errors, patient mortality, increased suicidal
ideation and substance abuse as well as medical malpractice
suits among medical staff. This study aimed to investigate the
occurrence of burnout, acute stress disorder, anxiety disorder
and depressive disorder among healthcare providers at the
third month of the COVID-19 pandemic.

Design A cross-sectional facility-based survey.

Setting Hospitals around the country with different levels of
care.

Participants A total of 1795 respondents, including 360
men and 1435 women who participated in the survey.
Primary outcome measures Burnout was assessed using
the Physician Work Life Study. A score of >3 implied burnout.
Results Of the 1795 respondents, 723 (40.3%) reported
burnout, and 669 (37.3%) cared for patients with COVID-19.
Anxiety levels were mild in 185 (10.3%) respondents, moderate
in 209 (11.6%) and severe in 1401 (78.1%). The mean Center
for Epidemiologic Studies Depression Scale-10 score was
9.5+6.3, and 817 (45.5%) respondents were classified as
having depression. Factors associated with burnout were
working in acute and critical care (ACC) divisions (adjusted OR
(@a0OR)=1.84, 95% Cl 1.20 to 3.39, p=0.019), caring for patients
with COVID-19 (aOR=3.90, 95% Cl 1.14 to 13.37, p=0.031)
and having depressive disorder (a0R=9.44, 95% Cl 7.44 to
11.97, p<0.001).

Conclusions Physicians and nurses are vulnerable to burnout
during a pandemic, especially those working in ACC divisions.
Anxiety disorder, depressive disorder and care of patients with
COVID-19 may be factors that influence the occurrence of
burnout among healthcare providers.

INTRODUCTION

The COVID-19 caused by the SARS-CoV-2 was
first reported in Wuhan, China, as a novel
type of pneumonia. The disease has spread
rapidly and internationally since 2020,' and
the number of confirmed cases increases
daily. COVID-19 has spread worldwide in
only 1 year. The WHO declared COVID-19 a
pandemic disease, and in nearly all countries,
medical and social burdens were created,

Strengths and limitations of this study

» This study is an investigation of the occurrence of
burnout among healthcare providers at the early pe-
riod of the COVID-19 pandemic.

» A population-based snowball sampling technique
was employed to collect information rapidly.

» The study comprehensively investigated the men-
tal health of healthcare providers during a disease
pandemic.

» There was no information on the rejection rate of the
respondents.

» Presentations of mental health disorders may vary
among countries.

among which was freezing of economic
activity and development.?

As the fight against the COVID-19
pandemic continues, besides physical health
problems, mental health problems, espe-
cially among the medical staff, have become
a critical concern. During a pandemic, the
mental burden on the medical staff increases.
Previous studies have demonstrated that
an epidemic or pandemic, such as SARS in
2003, significantly influenced mental health,
especially in healthcare providers.”* A 1-year
follow-up report also indicated that health-
care providers who survived a pandemic had
higher severity of mental health disorders
and negative symptoms, including burnout,
anxiety, depression and acute stress disorder.”

Burnout, a state of vital exhaustion, influ-
ences health status and healthcare services. It
worsens the job performance of medical staff
significantly, thereby affecting the patients’
safety and health.”® Burnout also increases
the mental load and associated negative
emotional symptoms in medical staff.” ' A
survey of 270 critical care nurses in the UK
revealed a significant negative correlation of
-0.24 between burnout and patient safety,’
and the results of a meta-analysis indicated
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high levels of burnout in medical staff and worsening of
patient safety.® Higher levels of burnout among medical
staff may contribute to patients’ dissatisfaction with their
medical treatment and increase in complaints.''

Some studies have focused on the influence of the
COVID-19 pandemic on mental health over the past
year.'” "> However, few studies have reported changes in
the mental health among healthcare providers during
that time, which were characterised by uncertainty, lack
of clarity and lack of safety. Thus, in this study, we investi-
gated the association of burnout with other mental health
disorders such as acute stress disorder, anxiety disorder
and depressive disorder in healthcare providers during
the early stage of the COVID-19 outbreak.

MATERIALS AND METHODS

Study design

We conducted a crosssectional, web-based anony-
mous survey with a structured questionnaire. The study
protocol was prepared in accordance with the Declara-
tion of Helsinki and the International Conference of
Harmonisation-Good Clinical Practice guidelines. The
requirement of written consent was waived because the
participants were anonymous.

Study setting and respondents

Healthcare providers aged 221 years who were working
in all hospitals around Taiwan were included. The
population-based snowball sampling technique was used
to recruit the respondents from this population. The
recruitment started from 12 March to 29 March 2020.
We used email, Facebook and LINE (the most popular
messaging app in Taiwan) to circulate the survey link
among hospital staff. When respondents anonymously
completed the survey, we thanked and asked them to
disseminate the survey link to their colleagues.

The questionnaire was developed in English (online
supplemental file 1) and was then translated into
Mandarin. Local experts in the fields of psychology,
psychiatry, medicine and public health validated the
content of the questionnaire. Prior to this study, the ques-
tionnaire was pilot tested.

The purpose of this study was explained to respondents
on the first page of the questionnaire, which informed
them of the voluntary nature of their participation. Their
completion of the questionnaire, which took 5-8 min,
implied their consent.

Measures

The survey consisted of five sections, which assessed (1) demo-
graphic background, (2) burnout, (3) acute stress symptoms,
(4) anxiety symptoms, and (5) depressive symptoms.

Demographics

The demographic information concerned respondents’
age, sex, education, occupation, hospital division, duration
of clinical experience (years) and contact with patients

potentially ill with COVID-19. Occupation was categorised as
physician, nurse and other medical staff (such as pharmacists
and medical radiation technologists). The acute and critical
care (ACC) division was defined to cover internal medicine,
emergency medicine and anaesthesiology.

Acute stress disorder

The 19-item version of Acute Stress Disorder Scale (ASDS-
19), which was based on the criteria in the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (Amer-
ican Psychiatric Association, 19941),16 consists of four
dimensions of symptoms: dissociative, re-experiencing,
avoidance and arousal. The ASDS has good sensitivity
(95%) and specificity (85%) for identifying acute stress
disorder and good psychometric integrity.'® A score of >9
in the dissociative dimension combined with a total of 228
of the sum of re-experiencing, avoidance and arousal
scores was used to define acute stress disorder.

Anxiety disorder

The 6-item version of State-Trait Anxiety Inventory
(STAI-6) was adapted from previous studies'’ for use in
this study. The respondents rated the frequency of expe-
riencing the following six emotional states: calm, tense,
upset, relaxed, content and worried. The respondents
also rated each anxiety symptom during the COVID-19
pandemic. The sum of the scores ranged from 20 to 80."
Scores of <37 indicated no symptoms, 38-44 indicated
moderate symptoms and =45 indicated severe symptoms.17

Depressive disorder

The Center for Epidemiologic Studies Depression Scale
(CES-D) was developed as a 20-item questionnaire.'® The
10-item Short Form (CES-D-10) with a 4-point response
scale was used to screen for depression. Scores of =210
indicated depressive symptoms.'” Cronbach’s alpha was
0.85 for the study sample.

Outcomes

ASDS, STAI-6 and CES-D were translated and validated in
Chinese. 2% Burnout, the primary outcome, was defined as
a state of fatigue or frustration brought about by devotion
to a cause, way of life or relationship that failed to produce
the expected reward.” To assess burnout, we used a single
item, the Physician Work Life Study, developed with 5404
primary care providers.”* This assessment has strong psycho-
metric validity and good sensitivity (83.2%) and specificity
(87.4%).** In this study, the respondents were asked to rate
their level of burnout during the COVID-19 pandemic.
Responses were scored on a five-category ordinal scale, and a
score of 23 implied burnout.

Statistical analysis

The internal consistency of the items representing the
scores was assessed to evaluate the reliability of the assess-
ment scores. Multivariate logistic regression was used to
determine the factors influencing burnout. For each inde-
pendent variable, the OR, 95% CI and p value were calcu-
lated. The fit of the regression model was assessed by using
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Table 1 Comparison of demographic characteristics and scores of mental health between non-burnout and burnout groups

Total Non-burnout Burnout
Variables (n=1795) (n=1072) (n=723) P value
Age (years) 36.7+8.2 37.0+8.2 36.3+8.1 0.094
Sex (male) 360 (20.1) 228 (21.3) 132 (18.3) 0.118
Education 0.203
High school 13 (0.7) 10 (0.9) 3(0.4)
College 1496 (83.3) 882 (82.3) 614 (84.9)
Graduate and above 286 (15.9) 180 (16.8) 106 (14.7)
Occupation <0.001
Doctor 357 (19.9) 247 (23.0) 110 (15.2)
Nurse 1064 (59.3) 588 (54.9) 476 (65.8)
Pharmacist 20(1.1) 8(0.8) 12 (1.7)
Medical technologist 93 (5.2) 56 (5.2) 36 (5.1)
Medical radiation technologist 91 (5.1) 55 (5.1) 36 (5.0)
Division at hospital <0.001
Internal medicine 477 (26.6) 266 (24.8) 211 (29.2)
Surgery 197 (11.0) 111 (10.4) 86 (11.9)
Obstetrics and gynaecology 66 (3.7) 46 (4.3) 20 (2.8)
Paediatrics 82 (4.6) 59 (5.5) 23 (3.2)
Emergency medicine 265 (14.7) 142 (13.3) 123 (17.0)
Otolaryngology 19 (1.1) 16 (1.5) 3(0.4)
Anaesthesiology 36 (2.01) 18 (1.68) 18 (2.49)
Family medicine 35 (2.0) 29 (2.7) 6 (0.8)
Radiology 85 (4.7) 49 (4.6) 36 (5.0)
ACC division 778 (43.3) 426 (39.7) 352 (48.7) <0.001
Seniority (years) 12.5+8.0 12.5+8.2 12.6+7.8 0.791
Contact with suspicious illness 669 (37.3) 335 (31.3) 334 (46.2) <0.001
ASDS scores 39.5+8.0 36.72+9.0 43.68+11.2 <0.001
Dissociative disorder (%) 880 (49.0) 491 (45.8) 389 (53.8) <0.001
Acute stress disorder (%) 595 (33.2) 290 (27.1) 305 (42.2) <0.001
STAI-6 scores 55.3+12.4 51.7+11.7 60.6+11.6 <0.001
Mild anxiety (%) 185 (10.3) 149 (13.9) 36 (5.0) <0.001
Moderate anxiety (%) 209 (11.6) 158 (14.7) 51 (7.1)
Severe anxiety (%) 1401 (78.1) 765 (71.4) 636 (88.0)
CES-D-10 scores 9.5+6.3 6.6+4.6 13.9+6.0 <0.001
Depressive disorder (%) 817 (45.5) 259 (24.2) 558 (77.2) <0.001

ACC, acute and critical care; ASDS, Acute Stress Disorder Scale; CES-D-10, 10-item version of Center for Epidemiologic Studies Depression

Scale; STAI-6, 6-item version of State-Trait Anxiety Inventory.

the Hosmer-Lemeshow goodness-offit test.> All statistical
analyses were performed using SPSS V.20.0 (IBM). A p value
<0.05 was considered significant.

Patient and public involvement

There was no public and patient involvement either in
the setting of the research questions or the development
of the study design.

RESULTS

A total of 1795 respondents completed the questionnaire
during the survey period. The mean age of the respon-
dents was 36.7 (SD*=8.2) years. Most respondents were
women and had an education level of college and above.
Most respondents were nurses (n=1064 (59.3%)) or physi-
cians (n=357 (19.9%)). The mean length of clinical expe-
rience was 12.5 (SD=8.0) years. The mean ASDS score was
39.5 (SD=8.0), and 595 (33.1%) respondents had acute
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Table 2 The association between burnout and risk factors in healthcare providers

Univariate analysis

Multivariate analysis

Variables OR (95% CI) P value OR (95% CI) P value
ACC division 1.44 (1.19 10 1.74) <0.001 1.30 (1.04 to 1.63) 0.024
Contact with suspicious iliness 2.33 (1.42 t0 3.82) <0.001 1.87 (1.03 to 3.38) 0.039
Acute stress disorder 1.97 (1.61 to 2.40) <0.001 0.99 (0.78 to 1.26) 0.929
Anxiety

Without or mild Reference - Reference -

Moderate 1.34 (0.83 t0 2.16) 0.2387 1.36 (0.79 to0 2.32) 0.269

Severe 3.44 (2.36 to 5.03) <0.001 1.74 (1.13 to 2.68) 0.012
Depressive disorder 10.62 (8.49 to 13.27) <0.001 9.44 (7.44 to 11.97) <0.001

ACC, acute and critical care.

stress disorder. The mean total score on the STAI-6 was
55.3 (SD=12.4); 185 (10.3%) respondents were classified
as having mild anxiety, 209 (11.6%) as having moderate
anxiety and 1401 (78.1%) as having severe anxiety. The
mean CES-D-10 score was 9.5 (SD=6.3), and 817 (45.5%)
respondents were classified as having depressive disorder.
In addition, 723 (40.3%) respondents reported having
burnout. Of the respondents with burnout, a higher
percentage worked in the ACC division (48.7% vs 39.7%;
p<0.001). Respondents who reported burnout, compared
with those who did not, were more vulnerable to acute
stress disorder (42.2% vs 27.1%; p<0.001), severe anxiety
(88.0% vs 71.4%; p<0.001) and depressive disorder
(77.2% vs 24.2%; p<0.001; table 1). The association of
burnout with the other study variables is described in
table 2. After adjustment for confounders, the respon-
dents who worked in the ACC division, compared with
those who did not, had a 33.3% higher risk of burnout
(adjusted OR (aOR)=1.30, 95% CI 1.04 to 1.63, p=0.024).
Members of the medical staff who had ever taken care of
patients with suspected COVID-19 had nearly twice the
risk of burnout as those who had not (aOR=1.87, 95%
CI 1.03 to 3.38, p=0.039). Respondents with depressive
disorder had nine times greater risk of burnout than
those without depressive disorder (aOR=9.44, 95% CI
7.44 to 11.97, p<0.001).

Moreover, because working in the ACC division was signifi-
cantly associated with burnout, the baseline characteristics
of respondents in non-ACC were compared with those in
ACC divisions (table 3). Of the respondents, 778 (43.3%)
worked in the ACC division, whereas 1017 (56.7%) did not.
Those who worked in the ACC division had higher rates of
acute stress disorder (8.4% vs 5.5%; p=0.017) and depressive
disorder (49.4% vs 42.6%; p=0.004). Overall, nearly half of
the respondents in the ACC division reported burnout; this
proportion was significantly higher than those in the non-
ACC divisions (p<0.001).

In view of the potential interaction of other factors and
ACC with burnout, a subgroup analysis was performed
with a forest plot (figure 1). In comparison with respon-
dents in the non-ACC divisions, respondents in the ACC

division were at a higher risk of burnout if they were
female (aOR=1.32, 95% CI 1.02 to 1.70), were physicians
or nurses (aOR=1.46,95% CI 1.13 to 1.88) and had severe
anxiety (aOR=1.32, 95% CI 1.03 to 1.70). We found no
significant interaction between and any other variables.

DISCUSSION

Over the past few months, most of the publications
addressing COVID-19 have focused on the disease and the
patients. Although some have addressed mental health
in healthcare providers, studies focusing on burnout in
the early stage of the pandemic were limited. Thus, our
study included a single item to measure burnout, accom-
panying indices of other emotional disorders in health-
care providers working in hospitals at the outbreak of
the COVID-19. The responses help shed light on the risk
factors for burnout at a dangerous time during a global
outbreak (figure 2). The results indicate that during a
pandemic, physicians and nurses are more vulnerable
to burnout than other hospital healthcare workers such
as pharmacists and medical radiation technologists. The
physicians and nurses who serve in the ACC division are
clearly at a higher risk of mental exhaustion. Other factors
that contributed to burnout included anxiety, depression
and contact with patients with COVID-19.

Ide et al mentioned the psychological effects of the
COVID-19 pandemic and associated factors on hospital
workers at the beginning of the pandemic with the
outbreak on the Diamond Princess cruise ship.?” The
study period of Ide et al was between the end of March
and the beginning of April 2020, which was approxi-
mately half a month after ours. Healthcare providers
at both high and low risks of infection who worked in
hospitals and cared for patients with COVID-19 reported
experiencing Esychological distress at the beginning of
the outbreak.” Feelings of being isolated and of discrim-
ination or COVID-19-related stigmatisation were also
investigated.” These feelings represent further stress that
contributes to a mental health crisis.
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Table 3 Comparison of demographic characteristics and scores of ASDS, STAI-6 and CES-D-10 between non-ACC and ACC

groups
Total Non-ACC ACC
Variables (n=1795) (n=1017) (n=778) P value
Age (years) 36.7+8.2 36.8+7.9 36.6+8.5 0.652
Sex (male) 360 (20.1) 182 (17.9) 178 (22.9) 0.009
Education <0.001
High school 13(0.7) 10 (1.0) 3(0.4)
College 1496 (83.3) 825 (81.1) 671 (86.3)
Graduate and above 286 (15.9) 182 (17.9) 104 (13.4)
Occupation <0.001
Doctor 357 (19.9) 174 (17.1) 183 (23.5)
Nurse 1064 (59.3) 529 (52.0) 535 (68.8)
Pharmacist 20 (1.1) 17 (1.7) 3(0.4)
Medical technologist 93 (5.2) 77 (7.6) 16 (2.1)
Medical radiation technologist 91 (5.1) 81 (8.0) 10 (1.3)
Division at hospital <0.001
Internal medicine 477 (26.6) 0(0.0) 477 (26.6)
Surgery 197 (11.0) 197 (11.0) 0 (0.0
Obstetrics and gynaecology 66 (3.7) 66 (3.7) 0 (0.0)
Paediatrics 82 (4.6) 82 (4.6) 0 (0.0)
Emergency medicine 265 (14.8) 0(0.0) 265 (34.1)
Otolaryngology 19 (1.1) 19 (1.9) 0 (0.0
Anaesthesiology 36 (2.0) 0 (0.0) 36 (4.6)
Family medicine 35 (2.0) 35 (3.4) 0 (0.0)
Radiology 85 (4.7) 85 (8.4) 0(0.0)
Seniority (years) 12.5+8.0 12.4+8.0 12.7+8.1 0.382
Contact with suspicious illness 669 (37.3) 241 (23.7) 428 (55.0) <0.001
ASDS scores 39.5+8.0 38.9+10.3 40.4+10.7 0.004
Dissociative disorder (%) 880 (49.0) 490 (48.2) 390 (50.1) 0.413
Acute stress disorder (%) 595 (33.2) 326 (32.1) 269 (34.6) 0.261
STAI-6 scores 55.3x12.4 54.7+12.5 56.1+12.4 0.014
Minimal anxiety (%) 185 (10.3) 117 (11.5) 68 (8.7) 0.159
Moderate anxiety (%) 209 (11.6) 118 (11.6) 91 (11.7)
Severe anxiety (%) 1401 (78.1) 782 (76.9) 619 (79.6)
CES-D-10 scores 9.5+6.3 9.2+6.3 10.0+6.4 0.007
Depressive disorder (%) 817 (45.5) 433 (42.6) 384 (49.4) 0.004
Burnout (%) 723 (40.3) 371 (36.5) 352 (45.2) <0.001

ACC, acute and critical care; ASDS, Acute Stress Disorder Scale; CES-D-10, 10-item version of Center for Epidemiologic Studies Depression

Scale; STAI-6, 6-item version of State-Trait Anxiety Inventory.

Some studies have focused on the mental health
outcomes and associated factors among healthcare
providers who treated patients with COVID-19.*"' Lai
et al found that frontline healthcare workers were at a
higher risk of depression, anxiety, insomnia and distress;
however, they did not assess burnout.”® Our results show
that medical staff in the ACC division had higher inci-
dences of anxiety, depressive disorder and burnout
(table 3), but we found no significant difference between

male and female healthcare workers. A rational explana-
tion may be that female workers more often expressed
symptoms of depression and anxiety.” By contrast, Wu
et al found a lower frequency of burnout among front-
line physicians and nurses than among those in standard
wards.”* A possible reason is that the latter have a heavier
workload. The medical staff in ACC units may be more
concerned with infection prevention and emotional
control in the workplace, factors generally thought to be
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Qoo OBACE e Adjusted OR (95% C) Interacion P-value
subgroups No. of bumout / No. of subjects
Sex
Males 60182 2178 119 (0.70-2.01) P 0.790
Females 311/835 280/600 1.32(1.02-1.70) ——
Education
High schookCollege 308835 300/674 133 (1.04-1.70) —— 0759
Graduate and above 63182 43104 098 (0.51-1.87) L —
Ocegoin
Doctors+Nurses 254703 332718 146 (1.13-1.88) — 0058
Others. 17314 20/60 0.67 (0.33-1.38) —
Cone s s
No 255/776 1341350 1.27(0.94-1.71) L 0551
Yes 1161241 218/428 097 (0.65-1.44) —_—
Anity ot
No 491235 38159 1.13 (0.65-1.98) e 0454
Yes 322782 3141619 132(1.03-1.70) ——
Depressive disorder
Yes 282/433 276/384 1.28(0.95-1.73) L Sz
050 10 15 2025
Non-Acc T act
Figure 1 Subgroup analysis of demographics and variables

between the non-acute and critical care (non-ACC) and ACC
groups.

drivers of engagement in avoiding burnout.” Because
of the pandemic, medical staff in standard wards are
now required to take more than the usual preventive
measures, ones with which they were not familiar with,
including wearing advanced face masks and eye protec-
tors at all times, avoiding group gatherings and imme-
diately reporting their own symptoms to the authorities.
These extra burdens can lead to burnout.

The COVID-19 pandemic has farreaching implica-
tions for individuals concerning biological, psycho-
logical, and social health and functioning. During the
COVID-19 pandemic, major psychological stressors that
certainly have increased the risk of burnout include
uncertain prognoses; the threat of insufficient medical
resources for diagnosis, treatment and prevention; diffi-
culty in shielding healthcare providers from infection
because of shortages of personal protective equipment;
rapid and enforced imposition of public health policies
that infringe on personal freedoms; decreased income;
economic recession; and conflicting information from
authorities.”® Those phenomena occurred early in the
COVID-19 pandemic. Burnout in the medical staff may
decrease the quality of medical services and affect patient
safety, and the fatigue resulting from self-protection
and patient care may indirectly cause further spread of
COVID-19. A long duration of a pandemic increases the
level of burnout in medical staff, contributing to a vicious
cycle. Burnout caused by the COVID-19 pandemic has
thus seriously affected healthcare providers globally.

Taiwan (cases) Global (cases)

o Questionnaire Collection 1,200,000 - gom d cases worldwide
-+ Deat

ases worldwide

Confirme n Taiwan

4500 900,000 Death ca:

3000 600,000

1500 300,000

140,936

er
Tockdown
England: approved the coronavirus action plan
Taiwan: The first socomial infection

Figure 2 The numbers of confirmed cases and deaths in
Taiwan and in the world before, during and after the survey.

Limitations

This study had some limitations. First, selection bias
resulted from the web-based anonymous questionnaire
and snowball method used in this study. Although we had
emailed all hospital staff through the snowball method,
the respondents may not have been a representative
population because they completed the survey volun-
tarily and anonymously. Negative attitudes or symptoms
may have been underestimated. Second, selection bias
would have influenced the current results. Owing to the
snowball sampling design, the investigators had difficulty
knowing the total number of eligible recipients. Respon-
dents who were interested in the questionnaire or who
believed that the survey could reflect their minds tended
to complete the questionnaire. By contrast, those who did
not care about their mental health would not complete
the questionnaire; thus, the severity of mental health
in healthcare providers would be theoretically overesti-
mated. Third, the investigation was not multinational, so
the results may not be generalisable to other countries.
Fourth, different cut-off values in each inventory may
have existed in different populations such as by countries
or ethnicities. Finally, potential measurement bias may
occur. Burnout, as well as other mental health indices,
may be correlated with the severity of the COVID-19
outbreak in different countries; burnout in Taiwan may
have been less severe than that in other countries.

CONCLUSIONS

Physicians and nurses are vulnerable to burnout during
the COVID-19 pandemic, especially those in the ACC
division. Anxiety disorder, depressive disorder and care
of patients with COVID-19 may contribute to burnout in
healthcare providers.
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