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of burnout among the critical healthcare
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a multi-institutional survey in Taiwan with a
systematic review of the Asian literatures
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Abstract

Background & Aims Burnout is a global concern, and critical healthcare professionals have been identified as

a high-risk population of burnout. Early identification is crucial, but the prevalence of burnout and its risk factors
demonstrate significant geographical variations. This study aims to investigate the prevalence of burnout among
critical healthcare professionals and explore potential risk factors during the post-pandemic era in Taiwan.

Methods A web-based questionnaire survey was conducted from December 1, 2023, to January 31, 2024, targeting
critical healthcare professionals employed in selected medical institutions affiliated with the Chang Gung Memorial
Hospital Foundation, one of Taiwan'’s largest healthcare organizations. Demographic information, the Subjective
Happiness Scale (SHS), current work stressors and self-reported general health data were collected. The study utilized
the Maslach Burnout Inventory Human Services Survey for Medical Personnel (MBI-MP). Univariate and multivariate
logistic regression were employed to investigate the association between risk factors and each burnout subscales. A
systematic review of Asian literature concerning burnout among critical care practitioners was also conducted.

Results In our study, 254 participants were enrolled, with an overall burnout rate of 35.4%. The prevalence of high
emotional exhaustion (EE) was 70.9%, high depersonalization (DP) was 56.3%, and low personal accomplishment
(PA) was 60.6%. Young, unmarried populations, individuals with limited work experience, longer working hours, and
night shifts are potential vulnerable groups susceptible to burnout. The top three stressors identified were excessive
workload, the burden of administrative tasks, and a shortage of vacation time. Our systematic review included 20
Asian studies on the same issue, with variable burnout prevalence ranging from 16.3 to 82.1%.

Conclusion The prevalence of burnout was high among critical healthcare professionals in post-pandemic Taiwan,
particularly affecting younger, unmarried populations and individuals with limited work experience, longer hours, and
more night shifts. The influence of pandemic-related factors has decreased. Regional variations in burnout have been
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observed across Asia, highlighting the need for further research to identify local risk factors and protect the well-being

of professionals and healthcare quality.

Keywords Burnout, Occupational burnout, Mental wellbeing, Critical healthcare professionals, Post-COVID-19 era

Introduction

Burnout is a global issue resulted from chronic workplace
stress that has not been successfully managed. It’s charac-
terized by dimensions of EE, DP, and low PA [1-4]. Burn-
out led to not only the physical and psychological adverse
effects of the suffering individuals but undesirable orga-
nizational consequences [5-9].

According to the previous studies, the overall preva-
lence of burnout rate ranged from 0 to 80.5% [10-12].
The estimated prevalence of burnout was 28.3% in the
United States, 15.8% in Europe, 22.7% in Asia and 52.9%
in Africa [10]. In the United States, key factors contrib-
uting to long working hours, inadequate staffing, lack of
good management or leadership and work-life imbalance
[10, 13]. In Asia, burnout was primarily driven by work
pressure, job dissatisfaction and emotional strain [14—
16]. Despite geographical variation in the risk factors for
burnout, there are common issue, such as staffs working
in emergency department (ED) and intensive care unit
(ICU) being at higher risk for burnout and poor wellbe-
ing [16—22]. High-quality critical care is not without cost
to the clinicians [23]. Early identification and preven-
tion of burnout are thus crucial to reduce negative con-
sequences on critical healthcare professionals, patients,
organizations, and the healthcare system [24—-26].

As the COVID-19 pandemic raged on, the rising
physical and psychological burden of the frontline criti-
cal healthcare professionals was discovered [20, 27-34].
Multiple studies demonstrated that the ED and ICU staffs
were vulnerable groups of suffering from burnout [20, 28,
35-38]. Possible risk factors of burnout syndrome were
reported by S Ramirez-Elvira et al. and M.R. Gualano et
al. through conducting systematic reviews of literatures,
the risk factors included the socio-demographic factors
(being younger, unmarried, and lower professional expe-
rience) and working conditions (workload and working
longer hours) [16, 36, 39—-41].

Though threats related to the COVID pandemic,
including lockdown policy, fear of uncertainty or short-
ages of Personal Protective Equipment (PPE), have
lessened [42, 43], the post-pandemic era has seen a
persistently high level of burnout [44, 45]. Unlike pre-
pandemic period, issues such as understaffing, post-
traumatic stress disorder (PTSD), overcrowding and the
healthcare transformation have emerged as significant
threats to healthcare professionals [44—48]. We hypoth-
esize that the prevalence of burnout among the critical
healthcare professionals remains high, with the landscape
of the risk factors shifting in the post-pandemic era.

However, the prevalence and potential risks factors
contributing to burnout vary across nations owing to the
geographical heterogeneity, making local data crucial
for developing effective strategies to mitigate burnout at
both individual and organizational level [10, 16, 36]. To
the best of our knowledge, there is limited literature on
burnout among critical healthcare professionals in Asia
during the post-pandemic era. Our study in Taiwan seeks
to address this knowledge gap by exploring the preva-
lence and risk factors of burnout, with the aim of pro-
moting the well-beings of the healthcare professionals.

Methods

Study design and setting

We performed a web-based, structural questionnaire
survey from December 1, 2023, to January 31, 2024, to
gather self-reported and cross-sectional information. The
survey was anonymous, and we guaranteed the survey
confidentiality to the participants. The link of the online
questionnaire was shared with the emergency depart-
ment and intensive care unit staff members who were
willing to participate in the study after explaining the
aim of our research. All the participants were employed
at one of the following medical institutions of Chang
Gung Memorial Hospital Foundation: Keelung Chang
Gung Memorial Hospital (regional hospital), Linkou
Chang Gung Memorial Hospital (medical center), Chi-
ayi Chang Gung Memorial Hospital (regional hospital)
and Jen-Ai Hospital, Dali Branch (regional hospital). As
one of the largest healthcare providers in Taiwan, Chang
Gung Memorial Hospital annually handles an average of
8.6 million outpatient visits and around 370,000 admis-
sions. The study was conducted in accordance with rel-
evant guidelines and regulations, and in compliance with
the Declaration of Helsinki. Approved was obtained from
the Jen-Ai Hospital Institutional Review Board (IRB),
which waived the need for informed consent (IRB Num-
ber: 202300085B0).

Selection of study participants and sample size

The critical healthcare professionals including physicians
and nurses were invited to participant the study if they
worked in the emergency department or intensive care
unit of the selected hospital and department since the
outbreak of the pandemic. The selected hospital included
Keelung Chang Gung Memorial Hospital, Linkou Chang
Gung Memorial Hospital, Chiayi Chang Gung Memo-
rial Hospital and Jen-Ai Hospital, Dali Branch. Staff who
did not work in the emergency department or intensive
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Table 1 (continued)

Personal Accomplishment (PA)

Depersonalization (DP)

Emotional Exhaustion (EE)

Variable N

P-value

MzSD

High

meidan

M+SD P-value Low

High

meidan

P-value Low

M+SD

High

meidan
254 29(11.4%) 45(17.7%) 180(70.9%) 35.4+11.6 NA

Low

(2024) 24:3480

154(60.6%) 71(28.0%) 29(11.4%) 30.6+7.9 NA

33(51.6%)
47(63.5%)
39(65.0%)
35(62.5%)

41(16.1%) 70(27.6%) 143(56.3%) 11.8+6.5 NA

14(21.9%)
8(10.8%)
10(16.7%)
9(16.1%)

All

315484 0445

29.5+87
305+75

9(14.1%)

22(34.4%)
18(24.3%)
16(26.7%)
15(26.8%)

99+64  0.038

26(40.6%)
50(65.8%)

34(56.7%)
33(58.9%)

24(37.5%)
16(21.6%)

16(26.7%)
14(25.0%)

292+114 0.014

339+108
356£11.9

36(56.3%)
54(73.0%)

48(80.0%)
42(75.0%)

16(25.0%)
15(20.3%)
6(10.0%)
8(14.3%)

12(18.8%)
5(6.8%)
6(10.0%)
6(10.7%)

64
74
60
56

<25%

9(12.2%)
5(8.3%)

13.0+64
122+64
120+6.7

25-50%
50-75%
>75%

31.3£6.6

6(10.7%)

340+£11.7
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care unit or did not care for COVID patients during the
pandemic were excluded. Other medical staffs, such as
social workers, secretaries, pharmacists, Hospital porters
or radiographers were not included in the study. Using
a 95% confidence interval and a 5% margin of error, our
estimate suggests a minimum sample size of approxi-
mately 218 participants.

Description of the Survey and Measures

All participants comprehensively grasped the objective of
this questionnaire upon reviewing the informed consent
form prior to proceeding. The questionnaire comprises
five sections with a total of forty-nine questions (Appen-
dix Table 1). The sections, in sequence, encompass
demographic data, personal health information, COVID-
related inquiries, MBI-MP and SHS.

The MBI-MP stands as one of the most widely used
measurement tools for assessing burnout comprising
three subscales and a total of 22 items (EE: 9 items, DP:
5 items, PA: 8 items) [49]. Responses to scale items range
from “1=never” to “7=always.” The scores for each of the
three subscales are calculated separately and categorized
as low, moderate, or high levels of burnout (EE, high: >27,
moderate: 19 to 26, low: <18; DP, high: 210, moderate: 6
to 9, low: <5; PA, high: 240, moderate: 34 to 39, low: <33).
In this study, the more conservative and widely accepted
definition of overall burnout rate was employed. Burnout
is defined as having ‘high EE, ‘high DP; and ‘low PA [10,
50].

The SHS is a 4-item scale of global subjective happi-
ness [51]. Two items prompt respondents to character-
ize themselves using both absolute and relative ratings,
while the other two items provide brief descriptions of
happy and unhappy individuals, asking respondents to
gauge how well each description fits them. The answers
range from 1 to 7. To score the scale, sum the scores for
the four questions and divide the total by four. This result
is the “subjective happiness score’; typically ranging from
about 4.5 to 5.5, with a higher score indicating greater
happiness.

Data collection

Upon completion of the questionnaire, non-identifiable
data were gathered. Two independent researchers (PTC
and MYC) were responsible for assessing the question-
naire’s adequacy and performing additional data extrac-
tion. Any discrepancies were resolved through discussion
with the senior researcher (CHW).

Statistical analysis

Baseline demographic categorical variables are depicted
as percentages (%), while continuous variables are pre-
sented as mean+SD. One-way ANOVA (Analysis of vari-
ance ) is used to examine differences between groups.



Lee et al. BMC Public Health (2024) 24:3480

However, if Levene’s test for homogeneity of variances
fails (indicating significant variance differences between
groups with p<0.05), Welch’s ANOVA is used instead to
check for differences. If differences are found, Tukey post
hoc analysis is used to analyze the differences between
groups. Univariate logistic regression was employed to
investigate the association between potential risk factors
and each burnout subscales (EE, DP, and PA; Table 1).
Variables demonstrating significant univariate associa-
tions in logistic regression (P-values<0.05) were further
analyzed in multivariate logistic regression (Table 2 and
Appendix Table 4). All analyses were conducted using
SPSS Statistics, version 24.

Ethical considerations

Ethics approval was secured from the IRB of Jen-Ai
Hospital (IRB Number: 202300085B0). All submitted
questionnaires were treated with strict confidentiality,
accessible only to the researchers involved in this study.
License granting the right to utilize and administer the
Maslach Burnout Inventory has been secured. There was
no external funding source was involved in this research
initiative.

Results

We conducted a self-reported questionnaire survey span-
ning from December 2023 to January 2024. The study
involved 254 critical healthcare professionals across four
hospitals in Taiwan: Keelung Chang Gung Memorial
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Hospital (38 participants), Linkou Chang Gung Memo-
rial Hospital (74 participants), Chiayi Chang Gung
Memorial Hospital (83 participants), and Jen-Ai Hospi-
tal, Dali Branch (78 participants, Fig. 1). The response
rate achieved was around 51.0%. Through manual exami-
nation, no duplicated or incomplete questionnaires were
identified but one participant decided to withdraw after
reviewing the participant consent form.

Demographic characteristics, general health conditions
and the Subjective Happiness Scale (SHS) of the included
participants
Among 254 participants, 46.9% were under 30 years old,
with the majority being nurses (81.9%) and unmarried
(60.6%). A total of 133 participants worked in the emer-
gency room (ER, 52.4%). A significant portion (41.3%)
had less than five years of experience in their current
emergency department or intensive care unit. Further-
more, 53.2% of participants worked over 40 h per week,
and 45.7% had night shifts for over 50% of the month.
Table 1 provides detailed demographic characteristics.
Regarding self-assessed general health conditions,
detailed results can be found in Appendix Table 5. Half
of the participants rated their health condition as com-
parable to others. A low percentage relied on medica-
tion for sleep (7.8%), used tobacco (2.4%), or consumed
alcohol (2.8%). Additionally, the majority (41.7%) did
not have regular exercise habits. More than half (58.3%)
sometimes experienced stress, while only 15.7% never

Table 2 The multivariable analysis of overall burnout and the associated factors of the included participants

Category Covariate Hazzard ratio (95% ClI) P-value
Age 20-29 1

30-39 1.19(0.48-2.96) 0.706

40-49 0.29(0.04-2.15) 0.223

>50 0 0.999
Marital status Single 1

Married 0.67(0.24-1.85) 0443
Number of children 0 1

1 3.39(0.89-12.88) 0.073

2 1.82(0.50-6.50) 0.363

>3 1.95(0.22-16.96) 0.545
The length of time working 1-5 1

6-10 0.80(0.35-1.86) 0.609

11-15 0.97(0.30-3.11) 0.956

>15 0.15(0.02-0.98) 0.048
Working hours per week <30 1

31-40 1.26(0.12-13.9) 0.848

41-50 1.32(0.12-14.49) 0.823

>50 1.76(0.14-22.14) 0.663
Average night shifts per month <25% 1

25-50% 2.55(0.98-6.63) 0.055

50-75% 2.93(1.09-7.83) 0.033

>75% 1.76(0.68-4.56) 0.247
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The participants who submitting the questionnaire during 2023/12-2023/01, n= 255

Exclusion

1. Decided to withdraw after reviewing
the participant consent form, n=1

2. Incomplete questionnaire, n=0

The participants included in this study, n= 254

l

Keelung CGMH,

n=38

(P:11;N:27)

Linkou CGMH,

n=74

(P:10;N:63)

Jen-Ai, Dali, Chiayi CGMH,
n=78 n=83
(P:22;N:56) (P:24;N:59)

Fig. 1 The study flowchart. * n: number; P: physician; N: nurse

considered quitting in the past month. About the cur-
rent workplace stressors, there is differences between
physicians and nurses. Nurses reported workload bur-
den (73.6%), additional administrative tasks (63.0%),
and a shortage of vacation time (61.5%) as their primary
sources of workplace stress, while physicians mentioned
workload burden (39.1%), fear of inadequate capabili-
ties (37.0%), and shift work stress (34.8%) as their top
stressors. Among the participants, the average subjective
happiness score was 4.6, with detailed scores of each sub-
group listed in Appendix Table 6.

Prevalence of burn-out among critical healthcare
professionals and the results of each subscale of the MBI-
Human Services Survey for Medical Personnel (MBI-MP)

In our study, we found that the overall burnout rate was
35.4% (nurses: 37.5%, physicians: 26%). Specifically, the
prevalence of high EE was 70.9%, high DP was 56.3%, and
low PA was 60.6%.

Regarding the results of each subscale, the average
EE score was 35.4%11.6. Nurses experienced higher EE
compared to physicians. Additionally, younger individu-
als, those who were single, worked in the ER, had longer
average working hours per week, and had more night

shifts tended to have higher levels of EE. The mean score
for DP was 11.8+6.5. Younger individuals, physicians,
those working in the ER, singles, those with no previous
critical care experience, and those who had been criti-
cal healthcare professionals for a shorter period tended
to have higher levels of DP. The average score for PA
was 30.6£7.9. Lower levels of PA were observed among
younger and single individuals. For a concise overview of
burnout components, please refer to the details outlined
in Table 1.

Associated factors of burn-out syndrome

Table 1 summarizes the results of the univariable analy-
sis regarding the potential factors associated with each
burnout subscale. Variables that revealed significant uni-
variate associations were subsequently included in the
multivariate analyses (Table 2 and Appendix Table 4).
The results demonstrated that individuals with less
experience (6—10 years: 0.80, 95% CI 0.35 to 1.86; 11-15
years: 0.97, 95% CI 0.30 to 3.11; >15 years: 0.15, 95% CI
0.02 to 0.98) and those with more night shifts (25-50%:
2.55, 95% CI 0.98 to 6.63; 50-75%: 2.93, 95% CI 1.09 to
7.83; 275%: 1.76, 95% CI 0.68 to 4.56) had an increased
risk of overall burnout.
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Further analysis showed that none of the factors
remained significant in increasing the risk of higher EE.
However, younger individuals (30-39 years: 2.72, 95%
CI 1.05 to 7.07; 40-49 years: 1.20, 95% CI 0.23 to 6.21;
>50 years: 0.19, 95% CI 0.01 to 4.62), less experienced
individuals (6-10 years: 0.70, 95% CI 0.29 to 1.71; 11-15
years: 1.06, 95% CI 0.31 to 3.59; >15 years: 1.92, 95% CI
0.41 to 9.11), and those with more night shifts (25-50%:
2.85, 95% CI 1.16 to 7.00; 50-75%: 2.54, 95% CI 1.02 to
6.32; 275%: 1.80, 95% CI 0.74 to 4.39) had a higher risk of
suffering from DP. The risk of experiencing low PA was
greater for less experienced individuals (6—10 years: 0.52,
95% CI 0.22 to 1.21; 11-15 years: 0.31, 95% CI 0.09 to
1.00; >15 years: 0.79, 95% CI 0.19 to 3.29).

Discussion

This study explored the prevalence of burnout among
critical healthcare professionals in Taiwan during the
post-pandemic era. Data were collected from 254 par-
ticipants employed at medical institutions affiliated with
the Chang Gung Memorial Hospital Foundation. The
findings revealed a burnout rate of 35.4%, characterized
by high levels of EE, DP, and low PA. Younger, unmarried
professionals with less experience, longer working hours,
and night shifts were identified as particularly vulnerable.
Our study also highlighted excessive workload, admin-
istrative burdens, and insufficient vacation time as key
stressors. Additionally, a review of Asian studies revealed
regional variations in burnout prevalence, underscoring
the need for further research to address local risk factors
and safeguard the well-being of healthcare professionals.

COVID pandemics and its impact on staff wellbeing

The COVID-19 pandemic has adversely impacted the
wellbeing of the critical healthcare professionals. Accord-
ing to the recent systematic review, the prevalence of
overall burnout of critical care staff ranged from 34.6—
61.5% [12, 36] Exhausting workload, anxiety and fear of
the pandemic, the burden of responsibility and moral
distress were previously known possible issues of burn-
out during the pandemics [36, 52]. Despite the decrease
in stress associated with caring for COVID patients dur-
ing the post-pandemic era (Appendix Table 5), the overall
prevalence of burnout didn’t decrease [44]. The pandemic
itself was not necessarily the only reason associated with
increased burnout [36, 53]. However, certain issues such
as job overload, staff shortages, additional administrative
tasks, shift work stress, and economic concerns continue
to pose significant stress for critical healthcare practitio-
ners [10, 12, 18, 54-57].
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Prevalence of burnout before and after the COVID
pandemics

We summarized the published studies on burnout among
critical healthcare professionals in Asian (see Table 3).
Before the pandemic, the burnout prevalence of burn-
out ranged from 16.0 to 80.0%, and it slightly increased
to 24.3-82.1% after the pandemic [12, 54, 58—65]. MBI
was the most used assessment instrument of burnout.
Compared to the previous studies, the burnout preva-
lence in our study was 35.4% during the post-pandemic
era. The substantial variability in the prevalence of burn-
out across studies was attributed not only to the differ-
ence in medical systems but to the marked variation in
assessment instruments and definitions of burnout [10].
These variations preclude the cross-national comparisons
regarding the trends in the prevalence of burnout before
and after the COVID-19 pandemics. The importance of
developing a consensus definition of burnout, standard-
izing assessment instruments and obtaining local data
were emphasized.

Associated factors of burnout during the post-pandemic
era

Although the causal relationship between burnout and
risk factors may be limited by the cross-sectional design
of studies, we can still take a glance at the vulnerable
populations. The risk factors of burnout reported in pre-
vious study were summarized in Table 3. Consistent with
earlier findings, we identified young age, unmarried sta-
tus, longer working hours, less working experience and
night shifts as potential risk factors for burnout [12, 14,
16, 20, 54, 61, 62, 65-67]. However, unlike other studies,
we didn’t find a significant relationship between previous
working experience, occupation and the degree of burn-
out [20, 54, 62].

Undoubtedly, being a critical care professional entails
a high risk of burnout compared to other specialties
due to the nature of the job [12, 68-70]. However, there
remains conflicts concerning level of burnout between
different occupation. Previous meta-analysis by MM
Macaron et al. and multinational survey by See KC et al.
revealed no significant difference in pooled estimate of
burnout prevalence between physicians and nurses [11,
12]. On the contrary, critical care nurses were recognized
as high-risk group by Gualano MR et al. and the multi-
center study by Chor WP et al. also discovered slightly
higher burnout rate among nurses compared with physi-
cians working in ED (53.3% versus 42.5%) [20, 36]. These
variation between studies may reflect the difference in
organization-level healthcare systems. In Taiwan, the
physician-to-population and nurse-to-population ratios
are lower than in most Organization for Economic Coop-
eration and Development (OECD) countries, with 2.2
physicians and 7.9 nurses per 1,000 people, compared to
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Table 3 Summary of published studies about burnout of critical healthcare professionals in Asian
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First author Country  Settings Occupation Sam- Burnout Burnout Prevalence Potential risk factors
(Publication ple evalua-
year) size, tion tool
n
Our study Taiwan ICU/ED physicians, 254 MBI ‘Overall burnout: 35.4%
(2024) nurses EE®: low: 11.4%, average: 17.7%, high:
70.9%
DP<: low: 16.1%, average: 27.6%, high:
56.3%
PAY low: 60.6%, average: 28.0%, high:
11.4%
Before the outbreak of COVID pandemics
Yilmaz F Turkey ICU nurses 85 MBI -Mean score: EE: 14.90+5.53, DP: NA
etal. (2011) [14] 3.87+2.77,PA:1143+463
Yunbei Xiao China ED physicians 205 MBI -Mean score: EE: 6.98 +5.79, Cynicism: NA
etal. (2014) 3.37+4.35,PA: 24.79+10.81
[101]
Xiao-Chun China ICU nurses 431 MBI -High degree burnout rate: 16.0% NA
Zhang et al. -Mean score: EE: 24.55+12.36, DP:
(2015) [59] 7.05+6.50, PA: 35.08+9.36
Yildiz Denat Turkey ICU nurses 51 MBI -Mean score: EE: 14.68 +£6.10, DP: NA
et al. (2016) 531+3.84,PA:19.19+7.08
[102]
Motasem Palestine ED Nurses, 444 MBI EE: low: 14.6%, average: 20.5%, high: -workplace violence,
Hamdan et al. physicians, and 64.8% young age ( < 30 years)
(2017) [24] administrative DP: low: 36.1%, average: 25.8%, high:
personnel 38.1%
PA: low: 34.6%, average: 21.1%, high:
44.4%
Wacharasint P Thailand ICU physicians, 171 MBI -Burnout rate: physicians: 65.2%; nurses:  «Physician: Income, think-
etal. (2018) [54] nurses 62.6% ing idea to quit their ICU
job, need vacation>2
days/week
‘Nurse: age >40 years old,
ICU experience > 5 years,
patient’s ICU length of
stay > 5 days, workload
and thinking idea to quit
their ICU job
Kay Choong Asia ICU physicians, 4092 MBI -High degree burnout rate: 51.6% Lower risks: religiosity,
See nurses ‘Mean score: EE: 253+11.2, DP:89+6.2, years of working in the
etal (2018) [12] PA:32.3+90 current department, shift
work, better work-life
balance and number of
stay-home night calls
Higher risks: work days
per month and having a
bachelor’s degree
Atefeh Iran ED female 77 MBI EE Moderate to high: 84.5% NA
Soltanifar physicians DP Moderate to high:48.1%
etal. (2018) PA low: 80.5%
[103]
AbdulghaniM  Saudi ED physicians, 282 MBI -Burnout rate: 16.3% -Higher risks: male, Smok-
Algahtanietal.  Arabia nurses ers and sleep disorders
(2019) [60]
Saravanaba- India ICU physicians, 204 MBI -High degree burnout rate: 80.0% NA
van L nurses
etal. (2019) [58]
After the out-
break of COVID

pandemics
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First author Country  Settings Occupation Sam- Burnout Burnout Prevalence Potential risk factors
(Publication ple evalua-
year) size, tion tool
n
Sedigheh Salimi  Iran ICU nurses 400  ProQOL -Average burnout score:36.27 +7.45 NA
etal. (2020) Scale® -low: 8.0%, average: 49.8%, high: 42.3%
[104]
Zakaria MI Malaysia ED physicians, 216 Burnout ‘Nurses:61.2%, doctors:35.1%, assistant ~ Frequent exposure
et al. (2021)°" nurses, as- Question-  medical officer: 29.6% to angry public, job
sistant medical naire f overload, lack of clear
officer guidelines, and percep-
tion of underpaid
Wei Ping Daniel  Singapore  ED physicians, 337 CBI -Average burnout score: 492 +18.6 Previously working in
Choretal. nurses the ED or UCC before
(2021) [20] the COVID-19 pandemic;
nurse (compared to
physicians)
Zihan Hu MS China ICU physicians, 2411 MBI -Burnout rate: 69.7% -Lower risks: exercise
etal. (2021) [62] nurses EE: low: 6.1%, average: 35.1%, high: every day, more paid
58.8% vacation
DP: low: 29.8%, average: 36.7%, high: -Higher risks: Having Co-
33.5% morbidities, more years
PA: low: 64.9%, average: 14.9%, high: of work experience and
20.2% more night shifts
Huan Ma China ED physicians, 342 ProQOL +Average burnout score:27.74+6.19 NA
etal. (2022) [63] nurses Scale «low: 19.3%, average: 78.4%, high: 2.3%
Jing Wang China ICU physicians 1813 MBI -Burnout rate: 82.1% Number of children,
etal. (2022) [64] -Mean score: EE: 24.14+£10.90, DP: income, and difficulties in
9.69+5.70, PA: 28.55+9.82 treatment decisions
Artem Russia ICU physicians, 1259 MBI -Non-COVID-19 ICU NA
Kashtanov nurses EE: low: 14.6%, average: 30.8%, high:
etal. (2022) [67] 54.6%
DP: low: 11.6%, average: 16.5%, high:
71.9%
PA: low: 23.5%, average: 40.3%, high:
36.2%
-COVID-191CU
EE: low: 16.5%, average: 31.5%, high:
52.0%
DP: low: 7.4%, average: 9.4%, high: 83.1%
PA: low: 25.4%, average: 45.4%, high:
29.1%
Kim C South ED physicians 247 ProQOL -Average burnout score:33.81+6.56 NA
etal. (2022) Korea Scale

[105]
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First author Country  Settings Occupation Sam- Burnout Burnout Prevalence Potential risk factors
(Publication ple evalua-
year) size, tion tool
n
Akira Kuriyama ~ Japan ICU All critical care 936 MiniZ2.0 -Burnout rate: 24.3% Lower risks: higher
etal. (2022) [65] professionals Survey resilience scores and per-
ceived support from the
hospital or colleagues
-Higher risks: having
depression or anxiety,
experiencing stigma from
caring for patients with
COVID-19, or having ex-
perienced self-quarantine
Aylin Arikan Turkey PED nurses 164 MBI EE: low: 9.1%, average: 40.5%, high: NA
etal. (2023) [27] 51.4%
DP: low: 14.4%, average: 26.7%, high:
58.9%

PA: low: 89.6%, average: 10.4%, high: 0%

2 MBI: Maslach Burnout Inventory; ® EE: Emotional Exhaustion; € DP: Depersonalization; ¢ PA: Personal Accomplishment; ¢ ProQOL Scale: The Professional Quality of
Life Scale; f Burnout Questionnaire was adapted from Michelle Post, Public Welfare, Vol. 39, No. 1, 1981, American Public Welfare Association

National health policy

Staff shortage at work

Medical violence

The tense doctor-patient relationship
Insufficient medical equipment
Vacation shortage

Shift work stress

The influence on individual health
Economic factors

The burden of administrative tasks
Family factors

Workload burden

Fear of inadequate capabilities

Nurse

Fig. 2 The distribution of current work stressors

the OECD averages of 3.6 and 9.6 per 1,000, respectively
[71-73]. Moreover, the number of adult critical care beds
leads among Asian countries, with 28.5 beds per 100,000
population, compared to the average of 3.6 beds per
100,000 population [74]. In our study, we found one-third
of critical care professionals reported stress related to
shift work, and over 70% of nurses experienced a work-
load burden (Fig. 2). Despite no significant difference in
each subscale of burnout between physicians and nurses,

30 40 50 60 70 80 %

Physician

nurses had higher prevalence of overall burnout com-
pared to physicians (37.5% versus 26%), which may be
associated with the critical care nurses were often work-
ing understaffed, having additional administrative tasks,
and working overtime [36, 75].

High EE and DP were observed in younger, less expe-
rienced individuals in our survey, consistent with pre-
vious studies [75-79]. Despite burnout often being a
concern primarily for those in their later careers, this
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phenomenon may be related to the shortage of critical
professionals. It is common for young nurses to be forced
to handle excessive, unfamiliar clinical tasks before
they are fully prepared and resilient [80-84]. Our data
reflected that workload burden and staff shortages were
reported as the top work stressors (Fig. 2). According
to a survey by the Taiwan Ministry of Health and Wel-
fare, one nurse in Taiwan cares for an average of 9 to 15
patients. Notably, younger individuals comprise most
critical healthcare professionals in Taiwan. Therefore, it’s
not surprising that the turnover rate for nurses is as high
as 14.5% annually, with most nurses leaving within an
average of 6.5 years, according to the Taiwan Ministry of
Health and Welfare’s 2023 survey [85, 86].

Irregular night shifts and longer working hours were
associated with higher scores in EE in our study. Night
shift stress has been previously linked to burnout, men-
tal health problems, and sleep disturbances [87, 88].
Furthermore, compared to those with fixed night shifts,
participants with irregular night shifts had a higher risk
of burnout [89]. Irregular shift schedules can compro-
mise physical and psychological health as well as occu-
pational functionality. Additionally, long working hours,
especially working more than 55 h per week, were asso-
ciated with greater sleep disturbances and occupational
stress compared to working 40 h a week [90]. Implement-
ing reasonable working hours and regular shift schedules
may be effective interventions for preventing burnout
and enhancing job performance.

Maintaining a work-life balance is crucial for well-
being, and marriage appears to be one of the solutions
[91, 92]. According to the theory of work-family enrich-
ment, married individuals tend to experience better job
satisfaction by actively engaging in their parental roles
[93]. Recent studies conducted during the COVID-19
pandemic have highlighted the significant moderating
role of family support in mitigating burnout across vari-
ous dimensions and enhancing subjective well-being [94,
95]. Despite the potential stresses of parenthood, the
protective effects of marriage can be attributed to life-
style changes, involvement in parental responsibilities,
and simply spending time with family [96]. Consistent
with prior research, we found that married individuals
exhibited lower EE and PA with higher DP compared to
their unmarried counterparts [16]. Individuals with more
children also exhibited lower EE and PA with higher DP,
a phenomenon not observed in individuals with pets in
our study.

The relationship between burnout interventions and
locally identified workplace stressors and risk factors
Given the demographic variation in burnout, gathering
local data, identifying vulnerable populations, and pro-
moting interventions can help reduce the risk of burnout.
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Based on our survey, several potential solutions to
mitigate burnout have emerged. These include foster-
ing a supportive work environment through mentorship
programs, particularly for younger and less experienced
staff, and ensuring open channels of communication for
staff to voice their concerns. Reducing administrative
burdens is essential, as is improving work schedules by
limiting the number of consecutive and irregular night
shifts, ensuring adequate rest periods between shifts, and
offering flexible scheduling options and part-time posi-
tions [97-100]. Prioritizing the well-being of healthcare
staff through these tailored interventions can establish
a solid foundation for reducing burnout. Consequently,
this approach may lead to improvements in the quality of
care, reductions in medical expenditures, and lower turn-
over rates among healthcare professionals.

Conclusion

This multi-institutional study reveals a persistently high
prevalence of burnout among critical healthcare profes-
sionals in Taiwan, even in the post-pandemic era. We
identified several modifiable factors contributing to
burnout, including age, marital status, work experience,
working hours, and night shifts. Key stressors include
heavy workloads, excessive administrative tasks, limited
vacation time, and the demands of shift work. Our find-
ings also highlight significant regional variations in burn-
out across Asia, emphasizing the need for locally tailored
interventions. Continued research is crucial to monitor
and support the well-being of critical care professionals,
ultimately ensuring the maintenance and improvement of
healthcare quality.

Strength and limitations

The study exhibits both strengths and potential limita-
tions. Firstly, it authentically captures the psychologi-
cal well-being of critical care healthcare professionals in
Taiwan, despite variations in medical operation modes
and disease severity among the included hospitals. How-
ever, the applicability of our findings to other countries
should be approached with caution. Secondly, due to
the lack of consensus definition of burnout, cautious
should be taken if comparing our results to other stud-
ies, despite the widely accepted definition of burnout rate
was used in our study. Thirdly, as a cross-sectional self-
report questionnaire survey, drawing causal inferences
from the research results requires careful consideration,
and the presence of social desirability bias may introduce
self-reporting bias. Fourth, when designing our ques-
tionnaire, we removed gender-related questions to avoid
gender issues, potential gender bias, and to protect par-
ticipant privacy. Consequently, we were unable to gather
data on gender-specific differences in vulnerability to
burnout. Lastly, participants in this study are voluntary,
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lacking compulsion, which may lead to a relatively low
questionnaire response rate. However, their willingness
to participate ensures more sincere responses, thereby
enhancing the accuracy of the questionnaire. Moreover,
by not mandating participation, the study avoids impos-
ing additional psychological stress on critical healthcare
professionals of selected hospitals.
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