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Appendix Figure 1. Study selection based on PRISMA diagram.

Published literature from Pubmed,
N=2074
Published literature from Embase,
N=1195
Additional records from
reference lists, N=10
Records screened, N=3279
Full-text articles assessed for eligibility, N=48
Studies included for this systematic review, N= 20
1. Study duplicates, N=428
2. Title or abstract excluded, 
N=2803
1. Non-Asian studies, N=2
2. Lack of desired outcomes, N=16
3. Not the targeted population, N=5
4. Other publication types, N=5




Appendix Table 1. Questionnaire content.
	Questions
	Options

	Section 1. Demographics

	Age 
	20-30 / 31-40 / 41-50 / 51-60 / >60

	Occupation
	Physician / nurse

	Workplace
	Keelung CGMH ED
Keelung CGMH ICU
Linkou CGMH ED
Linkou CGMH ICU
Jen-Ai, Dali ED
Jen-Ai, Dali ICU
Chiayi CGMH ED
Chiayi CGMH ICU

	Marital status
	Single / Married

	Number of children
	0 / 1 / 2 / 3 / 4 / >5

	Previous working experience in ED/ICU 
	Yes / No

	The length of time of being critical healthcare professionals 
	<1 / 1-5 / 5-10 / 11-15 / >15

	Average working hours a week
	<30 / 30-40 / 40-50 / >50

	Average night shifts in one month 
	≤ 25% / 25-50% / 50-75% / ≥75%

	Do you have pets
	Yes / No

	Section 2. The self-assessed general health questions

	The frequency of depressed feelings in recent one week 
	Never/Sometimes/Frequently/All the time 

	I rate my health as generally 
	Never/Sometimes/Frequently/All the time 

	I use tobacco products
	Never/Sometimes/Frequently/All the time 

	I take pharmaceuticals to help me sleep?
	Never/Sometimes/Frequently/All the time 

	I have alcoholic drinks
	Never/Sometimes/Frequently/All the time 

	I exercise for over 30 minutes a week
	Never/Sometimes/Frequently/All the time 

	I feel stressful in recent one week
	Never/Sometimes/Frequently/All the time 

	What's the stress sources while working?
	Daily routine work/Family/Economic reason/Personal health/Insufficient medical equipment/Administrative tasks/doctor-patient relationship/Workload/Colleague/Medical violence/National health policy/Others

	If there is idea of quitting in recent one month?
	Never/Sometimes/Frequently/All the time 

	Reasons of not quitting?
	Economic reason /Enthusiasm for the work/Undecided about next job/ Colleague / Others

	Methods of promoting enthusiasm in the workplace in the future
	Effective teamwork/Salary increase/Increasing the number of vacation days/Promotion/Purchasing innovative medical equipment/Decreased workload/Well-established healthcare policy

	Section 3. COVID related questions

	I felt stressful while taking care of patient with COVID during COVID pandemic.
	Never/Sometimes/Frequently/All the time 

	I feel stressful while taking care of patient with COVID now 
	Never/Sometimes/Frequently/All the time 




	Section 4. Burnout scale (MBI-MP)

	0: Never, 1:A few times a year or less, 2: Once a month or less, 3: A few times a month
4: Once a week, 5: A few times a week, 6: Every day

	I feel emotionally drained from my work. 

	I feel used up at the end of the workday.

	I feel fatigued when I get up in the morning and have to face another day on the job.

	I can easily understand how my patients feel about things. 

	I feel I treat some patients as if they were impersonal objects. 

	Working with people all day is really a strain for me.

	I deal very effectively with the problems of my patients.

	I feel burned out from my work. 

	I feel I'm positively influencing other people's lives through my work.

	I've become more callous toward people since I took this job. 

	I worry that this job is hardening me emotionally. 

	I feel very energetic.

	I feel frustrated by my job. 

	I feel I'm working too hard on my job. 

	I don't really care what happens to some patients. 

	Working with people directly puts too much stress on me. 

	I can easily create a relaxed atmosphere with my patients. 

	I feel exhilarated after working closely with my patients. 

	I have accomplished many worthwhile things in this job.

	I feel like I'm at the end of my rope.

	In my work, I deal with emotional problems very calmly. 

	I feel patients blame me for some of their problems. 

	Section 5. Subjective Happiness Scale (SHS)

	 In general, I consider myself...
	1 (not a very happy person) – 7 (a very happy person)

	Compared with most of my peers, I consider myself...
	1 (less happy) – 7 (more happy)

	Some people are generally very happy. They enjoy life regardless of what is going on, getting the most out of everything. To what extent does this characterization describe you?
	1 (not at all) – 7 ( great deal)

	Some people are generally not very happy.  Although they are not depressed, they never seem as happy as they might be. To what extent does this characterization describe you?
	1 (not at all) – 7( great deal)

	The end of the questionnaire.





Appendix Table 2. Search strategy.
	Database
	Search strategy

	PubMed
	("emergency service, hospital"[MeSH Terms] OR "emergency department"[Title/Abstract] OR "emergency medicine physician"[Title/Abstract] OR (("emergency medicine"[MeSH Terms] OR ("emergency"[All Fields] AND "medicine"[All Fields]) OR "emergency medicine"[All Fields]) AND "physicians"[MeSH Terms]) OR (("emerge"[All Fields] OR "emerged"[All Fields] OR "emergence"[All Fields] OR "emergences"[All Fields] OR "emergencies"[MeSH Terms] OR "emergencies"[All Fields] OR "emergency"[All Fields] OR "emergent"[All Fields] OR "emergently"[All Fields] OR "emergents"[All Fields] OR "emerges"[All Fields] OR "emerging"[All Fields]) AND "physicians"[MeSH Terms]) OR "emergency physician"[Title/Abstract] OR (("emerge"[All Fields] OR "emerged"[All Fields] OR "emergence"[All Fields] OR "emergences"[All Fields] OR "emergencies"[MeSH Terms] OR "emergencies"[All Fields] OR "emergency"[All Fields] OR "emergent"[All Fields] OR "emergently"[All Fields] OR "emergents"[All Fields] OR "emerges"[All Fields] OR "emerging"[All Fields]) AND "healthcare worker"[Title/Abstract]) OR (("emerge"[All Fields] OR "emerged"[All Fields] OR "emergence"[All Fields] OR "emergences"[All Fields] OR "emergencies"[MeSH Terms] OR "emergencies"[All Fields] OR "emergency"[All Fields] OR "emergent"[All Fields] OR "emergently"[All Fields] OR "emergents"[All Fields] OR "emerges"[All Fields] OR "emerging"[All Fields]) AND "health personnel"[MeSH Terms]) OR "emergency service, hospital"[MeSH Terms] OR "emergency room"[Title/Abstract] OR ("emergenct"[All Fields] AND "staff"[Title/Abstract]) OR ("critical care"[MeSH Terms] OR "intensive care"[Title/Abstract] OR "intensive care units"[MeSH Major Topic] OR "intensive care unit"[Title/Abstract] OR "critical care"[Title/Abstract] OR "critical care"[MeSH Terms])) AND ("burnout professional"[Title/Abstract] OR "compassion fatigue"[Title/Abstract] OR "burnout psychological"[Title/Abstract] OR "burnout, psychological"[MeSH Terms] OR "compassion fatigue"[MeSH Terms] OR "burnout, professional"[MeSH Terms])

	Embase
	('burnout'/exp OR 'burnout') AND (('intensive care' OR 'intensive care unit' OR 'intensivist') OR ((((('emergency ward' OR emergency) AND department OR emergent) AND staff OR mergency) AND medicine AND physician OR emergency) AND healthcare AND worker) AND ('clinical article'/de OR 'cross sectional study'/de OR 'major clinical study'/de OR 'multicenter study'/de OR 'observational study'/de OR 'qualitative research'/de OR 'questionnaire'/de OR 'structured questionnaire'/de OR 'systematic review'/de)




Appendix Table 3. Reasons for exclusion of records after full-text review.
	
Study title
	Citation
	Excluded reason

	Assessment of burnout in critical care physicians across 23 intensive care units in a large health system: A survey based study
	Am J Respir Crit Care Med. 2019 May
	1

	Burn out syndrome in ICU workers amidst covid-19 pandemic
	Rev Bras Med Trab. 2021 Jul
	1

	"Burnout" in intensive care nurses
	J Nurs Res. 2001 Dec
	2

	Correlation Between Nursing Work Environment and Nurse Burnout, Job Satisfaction, and Turnover Intention in the Western Region of Mainland China
	Hu Li Za Zhi. 2016 Feb
	2

	An Investigation of the Relationship Between Compassion Fatigue and Moral Sensitivity of Intensive Care Nurses
	Omega (Westport). 
2022 Jun
	2

	Associations between perceived overqualification, transformational leadership and burnout in nurses from intensive care units: A multicentre survey
	J Nurs Manag. 2022 Oct
	2

	Burnout among ICU healthcare workers at two tertiary care hospitals in Makkah during the Hajj Season
	Saudi J Med Med Sci. 2023 Jan
	2

	Compassion fatigue among healthcare professionals working in intensive care units
	Critical Care. 2014 Mar
	2

	Compassion Fatigue and Ethical Attitudes in Nursing Care in Intensive Care Nurses During the COVID-19 Pandemic: A Cross-sectional Study
	J Nurs Care Qual. 2023 Oct
	2

	Compassion fatigue in critical care nurses and its impact on nurse-sensitive indicators in Saudi Arabian hospitals
	Aust Crit Care. 2020 Nov
	2

	Emergency medicine physician burnout before and during the COVID-19 pandemic
	Isr J Health Policy Res. 2022 Aug
	2

	Evaluation of compassion fatigue and compassion satisfaction among emergency nurses in Jordan: A cross-sectional study
	Int Emerg Nurs. 2023 Jan
	2

	Intensive care units nurses' burnout, organizational commitment, turnover intention and hospital workplace violence: A cross-sectional study
	Nurs Open. 2023 Feb
	2

	Moral distress, burnout, and coping among intensive care professionals in Japanese ICUs
	Nursing Ethics. 2022 May
	2

	Prevalence and risk factors for ICU burnout syndrome amon g Thai intensivists and ICU nurses
	
Intensive Care Med. Exp.
2018 Oct
	2

	Burnout and well-being of healthcare workers in the post-pandemic period of COVID-19: a perspective from the job demands-resources model.
	BMC Health Serv Res. 2022 Mar
	2

	Assessment of the relation of violence and burnout among physicians working in the emergency departments in Turkey
	Ulus Travma Acil Cerrahi Derg. 2015 May
	2

	Comparing burnout across emergency physicians, nurses, technicians, and health information technicians working for the same organization
	Medicine (Baltimore). 2016 Mar
	2

	Evaluation of stress factors and burnout in the emergency department staff
	Ulus Travma Derg. 2002 Oct
	3

	A Large-Scale Survey on Trauma, Burnout, and Posttraumatic Growth among Nurses during the COVID-19 Pandemic
	Int J Ment Health Nurs. 2021 Feb
	3

	Burnout among Respiratory Therapists and Perception of Leadership: A Cross Sectional Survey Over Eight Intensive Care Units
	J Intensive Care Med. 2022 Dec
	3

	Burnout and Related Factors of Nurses Caring for DNR Patients in Intensive Care Units, South Korea
	Int J Environ Res Public Health. 2020 Nov
	3

	Frontline nurses' burnout and its associated factors during the COVID-19 pandemic in South Korea
	Appl Nurs Res. 2022 Oct
	3

	Burnout and job satisfaction among critical care nurses in Saudi Arabia and their contributing factors: A scoping review
	Nurs Open. 
2021 Sep
	4

	Burnout in emergency medicine physicians: A meta-analysis and systematic review
	Medicine (Baltimore). 
2020 Aug
	4

	Burnout in the intensive care unit professionals: A systematic review
	Medicine (Baltimore). 
2016 Dec
	4

	Work stress and burnout among emergency physicians: a systematic review of last 10 years of research
	Acta Clin Belg. 2024 Feb
	4

	The association between spiritual well-being and burnout in intensive care unit nurses : A descriptive study.
	Intensive Crit Care Nurs. 2018 Jun
	4

	1. Non-Asian studies; 2. Lack of outcomes of interested; 3.Not the targeted population; 4.Other publication types (e.g., reviews, commentaries…etc)





Appendix Table 4. The multivariable analysis of the subscales of the MBI-MP and the associated factors. 

	
	The subscales of the MBI-Human Services Survey for Medical Personnel (MBI-MP)

	
	Emotional Exhaustion
(EE)
	Depersonalization
(DP)
	Personal Accomplishment
(PA)

	Category
	Covariate
	Hazzard ratio 
(95% CI)
	P-value
	Hazzard ratio  
(95% CI)
	P-value
	Hazzard ratio 
(95% CI)
	P-value

	Age
	20-29
	1
	
	1
	
	1
	

	
	30-39
	1.02(0.39-2.7)
	0.971
	2.72(1.05-7.07)
	0.04
	1.72(0.70-4.21)
	0.237

	
	40-49
	0.29(0.04-2.15)
	0.151
	1.20(0.23-6.21)
	0.825
	4.13(0.93-318.38)
	0.063

	
	>50
	0
	0.999
	0.19 (0.01-4.62)
	0.304
	1.98(0.10-40.39)
	0.657

	Marital status
	Single
	1
	
	1
	
	1
	

	
	Married
	0.64(0.25-1.69)
	0.372
	0.60(0.22-1.59)
	0.302
	0.82(0.32-2.09)
	0.679

	Number of children
	0
	1
	
	1
	
	1
	

	
	1
	0.90(0.26-3.03)
	0.859
	0.87(0.25-3.06)
	0.827
	1.34(0.40-4.49)
	0.634

	
	2
	0.86(0.28-2.70)
	0.801
	1.13(0.34-3.71)
	0.845
	2.12(0.70-6.46)
	0.186

	
	≥3
	0.59(0.10-3.54)
	0.56
	0.32(0.05-2.26)
	0.253
	1.94(0.36-10.50)
	0.442

	The length of time working 
	1-5
	1
	
	1
	
	1
	

	
	6-10
	0.70(0.29-1.71)
	0.435
	0.68(0.29-1.63)
	0.392
	0.52(0.22-1.21)
	0.131

	
	11-15
	1.06(0.31-3.59)
	0.932
	0.57(0.14-1.53)
	0.21
	0.31(0.09-1.00)
	0.047

	
	>15
	1.92(0.41-9.11)
	0.41
	0.19(0.04-0.89)
	0.035
	0.79(0.19-3.29)
	0.748

	Working hours per week
	≤30
	1
	
	1
	
	1
	

	
	31-40 
	1.05(0.14-7.92)
	0.961
	1.02(0.13-8.07)
	0.982
	2.23(0.23-21.62)
	0.486

	
	41-50
	1.81(0.23-13.97)
	0.571
	0.94)0.12-7.56)
	0.954
	1.95(0.20-19.20)
	0.565

	
	>50
	7.13(0.59-86.7)
	0.123
	1.79(0.19-16.61)
	0.609
	2.46(0.22-27.30)
	0.463

	Average night shifts per month
	  ≤ 25%
	1
	
	1
	
	1
	

	
	25-50%
	1.26(0.53-2.99)
	0.605
	2.85(1.16-7.00)
	0.022
	0.57(0.24-1.35)
	0.202

	
	50-75%
	1.78(0.71-4.43)
	0.222
	2.54(1.02-6.32)
	0.045
	0.59(0.25-1.42)
	0.24

	
	≥75%
	1.62(0.67-3.94)
	0.284
	1.80(0.74-4.39)
	0.194
	0.76(0.33-1.75)
	0.511






Appendix Table 5. The self-assessed general health conditions of the included participants.
	
	Never, n (%)
	Sometimes, n (%)
	Frequently, n (%)
	All the time, n (%)

	I rate my health as generally 
	22 (8.7%)
	127 (50.0%)
	85 (33.5%)
	20 (7.9%)

	I use tobacco products 
	242 (95.3%)
	6 (2.4%)
	1 (0.4%)
	5 (2.0%)

	I take pharmaceuticals to help me sleep
	184 (72.4%)
	58 (22.8%)
	5 (2.0%)
	7 (2.8%)

	I have alcoholic drinks 
	107 (42.1%)
	140 (55.1%)
	7 (2.8%)
	0 (0%)

	I exercise for over 30 minutes 
	106 (41.7%)
	139 (54.7%)
	7 (2.8%)
	2 (0.8%)

	I had idea of quitting in recent one month
	40 (15.7%)
	135 (53.1%)
	59 (23.2%)
	20 (7.9%)

	I feel stressful in recent one week
	10 (3.9%)
	148 (58.3%)
	73 (28.7%)
	23 (9.1%)

	I feel stressful while caring for COVID patients during the COVID pandemic 
	16 (6.3%)
	136 (53.5%) 
	77 (30.3%) 
	25 (9.8%)

	I feel stressful while caring for COVID patient during the post-pandemic era
	83 (32.7%)
	143 (56.3)
	20 (7.87%)
	8 (3.2%)





Appendix Table 6. The Results of the Subjective Happiness Scale (SHS).
	
	Questions of SHS
	Average score

	Variables
	Q1
	Q2
	Q3
	Q4
	

	All participants
	4.9
	4.9
	4.6
	3.8
	4.6

	Age

	20-29
	4.8
	4.8
	4.5
	3.8
	4.5

	30-39
	4.9
	4.9
	4.7
	3.9
	4.6

	40-49
	5.3
	5.3
	5.1
	4.0
	4.9

	>50
	5.3
	5.0
	4.8
	4.0
	4.8

	Occupation

	Physician
	5
	5
	4.5
	3.7
	4.6

	Nurse
	4.9
	4.9
	4.7
	3.9
	4.6

	Work place

	ER
	4.8
	4.8
	4.5
	3.8
	4.5

	ICU
	5.0
	5.0
	4.8
	4.0
	4.7

	Mariatal status

	Single
	4.8
	4.8
	4.5
	3.9
	4.5

	Married
	5.1
	5.0
	4.9
	3.9
	4.7

	Had children or not 

	No
	4.8
	4.8
	4.4
	3.9
	4.5

	Yes
	5.2
	5.2
	5.1
	3.9
	4.8

	Had pets or not

	No
	4.9
	4.9
	4.6
	3.9
	4.6

	Yes
	4.9
	4.9
	4.7
	3.8
	4.6

	Previous work experience in ED/ICU

	No
	4.9
	4.9
	4.6
	3.9
	4.6

	Yes
	5.0
	5.0
	4.8
	3.9
	4.7

	The length of time working in ED/ICU

	<1
	4.8
	4.8
	4.5
	3.6
	4.4

	1-5
	4.8
	4.8
	4.4
	4.1
	4.5

	5-10
	5.2
	5.0
	5.0
	3.9
	4.8

	11-15
	5.1
	5.2
	4.8
	4.0
	4.8

	>15
	5.3
	5.2
	5.1
	4.3
	5.0

	Working hours per week

	<30
	4.4
	4.8
	4.2
	4
	4.4

	30-40 
	5.0
	5.0
	4.7
	3.7
	4.6

	40-50
	4.9
	4.8
	4.7
	4.0
	4.6

	>50
	4.6
	4.6
	4.0
	4.3
	4.4

	Average night shift per month

	    ≤ 25%
	5
	4.9
	4.7
	3.8
	4.6

	25-50%
	4.9
	4.9
	4.5
	3.5
	4.4

	50-75%
	4.9
	4.8
	4.7
	4.5
	4.7

	≥75%
	4.9
	5.0
	4.8
	3.9
	4.6

	Q1: In general, I consider myself…
Q2: Compared with most of my peers, I consider myself…
Q3: Some people are generally very happy.  They enjoy life regardless of what is going on, getting the most out of everything.  To what extent does this characterization describe you?
Q4: Some people are generally not very happy.  Although they are not depressed, they never seem as happy as they might be.  To what extent does this characterization describe you?
*1 (not a very happy person) – 7 (a very happy person)



