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Background: Burnout is considered a global problem, particularly in the emergency

health sector; however, no large-sample cross-sectional study has assessed the

prevalence of burnout among emergency physicians and its associated factors.

Methods: A nationally representative cross-sectional survey of 15,243 emergency

physicians was conducted in 31 provinces across China between July and September

2019. Multiple linear regression analysis was performed to identify correlates of burnout.

Results: The participants’ mean scores were 25.8 (SD = 15.9) on the emotional

exhaustion (EE) subscale, 8.1 (SD = 7.9) on the depersonalization (DP) subscale, and

26.80 (SD = 12.5) on the personal accomplishment (PA) subscale, indicating a pattern

of moderate EE, moderate DP, and high PA. The results of the large-sample survey

found that 14.9% of emergency physicians had a high level of burnout in China, with

46.8% scoring high for EE, 24.1% scoring high for DP, and 60.5% having a high

risk of low PA. Having poor self-perceived health status and sleep quality, working in

developed regions and governmental hospitals, having an intermediate professional title,

experiencing depression, performing shift work and experiencing workplace violence

made emergency physicians more likely to experience occupational burnout.

Conclusion: Positive measures should be taken to reduce the burnout of emergency

physicians and improve their work enthusiasm to maintain the quality of emergency

medical services.
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BACKGROUND

Burnout is a psychological syndrome that is a reaction
to the long-term, accumulated negative effect of chronic
work-related stress (1). It is a syndrome characterized by
feelings of overextension and the depletion of resources
(emotional exhaustion, EE), negative or callous responses to
job responsibilities (depersonalization, DP), and feelings of
incompetence and a lack of achievement (decreased personal
accomplishment, PA) (2). DP is often referred to a coping
strategy, while PA could be a way of burnout addressing. Burnout
has been shown to exert adverse effects on organizations (e.g.,
turnover, higher absenteeism, lack of job commitment, and job
dissatisfaction), the mental and physical health of healthcare
practitioners, and the quality of healthcare delivery (2–5). In
the United States alone, physician burnout has an estimated
economic burden of $4.6 billion a year (6). Therefore, a growing
number of researchers have studied physician burnout and found
that emergency physicians have the highest burnout rate of any
physician group (7–10).

Emergency physicians, who often need to provide urgent
care and make important decisions that can affect whether a
patient recovers or dies (11, 12), face high levels of stress and
are more prone to burnout (13, 14). Emergency physicians
often need to deal with numerous patients and various diseases
during providing medical services; while they also faced staff
shortages and the chaotic work environment characterized by
unpredictability in the medical setting. Although many studies
on burnout among emergency physicians have been conducted in
recent years (15, 16), according to a recent systematic review, the
samples of these studies are often small and underrepresentative
(N = 23–315) (17). Specific data in low-income and middle-
income countries are particularly scarce (18). In addition,
systematic exploration of the potential factors associated with
physicians’ burnout is not available (17). Therefore, it is urgent to
carry out large-sample studies and clarify the influencing factors
on the occupational burnout of emergency physicians.

China has the largest number of emergency patients every year
around the world, with more than 166.5 million (19), and China
is also the country with the most emergency physicians, with
nearly 60 thousand, accounting for more than 2% of all doctors
in the country (19). Emergency treatment plays an important role
in China’s medical system, and it has received ample attention
from the government (20). However, according to previous
studies, emergency physicians in China still facemany underlying
dilemmas, including the following:

(1) Emergency physicians in China are often under great work
pressure. Work pressure may have an impact on their daily
lives (21), such as reducing their sleep quality (22, 23), and
may also have an impact on their mental health (24, 25), such
as triggering psychological problems such as depression (26).

(2) An excessive work burden can easily cause health damage
(22). Many emergency physicians still need to keep working

Abbreviations: EE, Emotional Exhaustion; DP, Depersonalization; PA, Personal
Accomplishment; BMI, Body Mass Index; CES-D, Center for Epidemiological
Studies-Depression Scale.

even when they are ill, which further aggravates the decline
in emergency physicians’ physical health (27), as well as their
mental health.

(3) There are regional and sociodemographic differences in
China’s demand for health resources (28, 29). Hospitals in
developed areas or government in China are often faced
with an excessive demand for health services and need to
provide adequate medical services (30), while hospitals in
underdeveloped areas and non-governmental hospitals have
an insufficient number of patients (31–33). The imbalance
between health resources and needs exacerbates the work
burden of emergency physicians in hospitals in developed
areas and government-run hospitals.

(4) Many hospitals in China have not yet established reasonable
management systems, and the management of health human
resources is not based on scientific evidence (27, 34). For
example, many emergency physicians have to engage in shift
work, which greatly increases their work burden (35, 36).

(5) In recent years, physician-patient conflicts in China have
becomemore frequent (37, 38). As emergency physicians often
deal with patients in the acute stage of illness, they are more
vulnerable to verbal or physical violence from patients or their
relatives (39). Estrangement between physicians and patients
reduces physicians’ enthusiasm and sense of achievement.

The difficulties faced by emergency physicians in China reflect
the contradictions faced by physicians in China and the
deficiencies in health and healthy development. However, the
potential impact of these challenges on emergency physicians
and the mechanism by which these factors may lead to
emergency physicians’ burnout are unclear. This study aim
to investigate these issues to further develop emergency care,
maintain the stability of the population of emergency physicians
and determine the influencing factors that have not previously
been examined. As China is the largest developing country,
understanding the prevalence of burnout among emergency
physicians in China and its influencing factors can provide a
reference for policy makers and researchers in global health care.

METHODS

Ethics Statement
The study protocol was approved by the Institutional Ethics
Board of the Second Affiliated Hospital of Hainan Medical
University, Haikou, China (HYLL-2018-035). All individuals
provided written informed consent.

Study Participants and Survey Design
A cross-sectional study was carried out in China from July 2019
to September 2019. A multistage stratified random sampling
design was used in this study. First, a total of 31 Chinese
provinces were classified as developed, developing, or less-
developed regions according to per capital household income
in 2018. Second, we selected 10 hospitals randomly from each
province. Third, based on the number and scale of the hospitals,
40% of the emergency physicians who had practiced in the
emergency department for at least 6 months were randomly
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selected from each hospital to complete a self-administered
questionnaire. The inclusion criteria for study participants
were: (1) emergency physicians performing emergency medicine
services; (2) Have been working for at least 6 months. Exclusion
criteria for the study were: (1) nurses or other medical technical
service personnel; (2) Have worked for <6 months. In total,
15,455 emergency physicians were asked to participate in this
survey, and 182 physicians did not respond. Additionally, 30
questionnaires were discarded due to missing information.
Ultimately, 15,243 eligible questionnaires were used in this
analysis, and response rate was 98.6%.

Instrument and Measurement
The questionnaire was designed based on literature reviews,
group discussions, and preliminary interviews. Independent
variables were selected based on previous studies and findings,
including demographic characteristics, workplace violence,
shift work, and depression. Furthermore, a pilot study was
conducted in one Wuhan community to improve the quality
of the questionnaire. A total of 50 physicians filled out the
questionnaire and made sure the questions were understood.
The questionnaire consisted of questions on sociodemographic
information (e.g., region, age, gender, education level, marital
status, and professional title), burnout, depression status and
workplace violence.

Burnout was measured with the Maslach Burnout Inventory
(MBI-HSS) that consisted of three subscales and 22 items on a
six-point Likert scale ranging from 0 (never) to 6 (every day)
(40). The three dimensions of EE, DP, and PA were measured
in 9, 5, and 8 items, respectively. Higher scores on the EE and
DP subscales were positively associated with higher levels of
burnout, while the PA subscale score was inversely associated
with burnout. In the analysis of the prevalence of burnout,
we analyzed the subscales as categorical variables. The cutoff
points for different categories (low, moderate, and high) for each
subscale were defined in the study according to the MBI-HSS
scoring guidelines (41). Emergency physicians were categorized
as having a high level of burnout if they scored high on EE andDP
and low on PA. In this study, the Cronbach’s alpha coefficients for
the MBI-HSS total scale and the EE, DP, and PA subscales were
0.86, 0.92, 0.88, and 0.89, respectively, suggesting that the overall
measurement was reliable.

The Center for Epidemiological Studies Depression scale
(CES-D) was used to assess depression. The scale includes
includes 20 items; each item is scored on a four-point scale
ranging from 0 (“little or none of the time”) to 3 (“most or almost
all of the time”). The items are declarative expressions such as
“I feel I can’t get out of my gloomy mood even with the help
of my family and friends.” “I can’t concentrate.” The total score
ranges from 0 to 60 points, and the higher the score is, the more
severe the depressive symptoms. On the original CES-D scale, a
total score of 16 was used to detect the presence of depressive
symptoms (42). However, a large number of studies have assessed
the diagnostic accuracy of CES-D in detecting depression in the
general population and have proposed multiple cutoff points,
such as a cutoff point of 18 for elderly people living in residential
homes (43) and a cutoff score of 22 for older Chinese individuals

(44). A meta-analysis systematically reviewed 28 CES-D studies,
including several Chinese studies, and obtained an optimal cutoff
point of 20 points (45). As a result, an overall score of 20 or
higher was considered an indicator of depressive symptoms in
this study, consistent with previous research (46). The CES-D
has good reliability and validity, and it has been widely used
in the Chinese population. In this study, the Cronbach’s alpha
coefficient of the scale was 0.90.

Workplace violence was measures by Workplace violence
Scale (WVS) was developed by Wang et al. (47), has a good
reliability and validity for measuring the incidence of workplace
violence when applied to medical staff in China. It includes 5
items measured with a four-point ordinal scale ranging from
0 (never) to 3 (more than 3 times/year). In this study, the
Cronbach’s alpha for WPV was 0.81.

Data Collection and Quality Control
Our research includes the following steps: (1) determining
research objectives; (2) Define the research type; (3) Determine
the research object; (4) Determine sample content and sampling
method; (5) Data collection and statistical analysis. A web
link to the online questionnaire, which was designed using
Questionnaire Star, was disseminated to the participants through
WeChat (similar to WhatsApp in Western countries, WeChat
is the largest communication platform in China, with over one
billion users). To prevent the same participants from repeatedly
answering the questionnaire, each device (e.g., smartphone or
computer) was eligible to complete the questionnaire only
once, and logical checks were concurrently run on the WeChat
platform to identify invalid questionnaires. The data were
entered into a web-based database by trained investigators to
ensure accuracy.

Statistical Methods
In the descriptive analysis, the mean and standard deviation
were calculated for continuous variables, and the quantity and
percentage were calculated for categorical data. The dependent
variables (EE, DP, PA, and overall burnout) were treated as
continuous variables. The ANOVA were used to compare
differential factors for burnout. No clustering was observed
among the respondents (correlation = 0.03, P < 0.001). A
multiple linear regression model was performed to identify the
correlates of three distinct dimensions of burnout, as identified
by EE, DP, and PA subscales. Predictive variables such as
age (continuous), gender, marital status, education level, work
tenure, average monthly income, contract status, professional
level, managerial responsibility, practice setting, and workplace
violence were included in the multiple linear regression analysis.
All statistical analyses were performed with Statistical Analysis
System (SAS) version 9.2 (SAS Institute Inc., Cary, NC, USA).
Statistical significance was accepted at the 5% level (P < 0.05).

RESULTS

Table 1 presents the main characteristics of the survey
respondents. Among the 15,243 respondents, most were
married (83.3%), were men (69.9%) and had a bachelor’s degree
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TABLE 1 | Statistical description of study samples.

Variables N (%) EE scores [M (SD)] P-value DP scores [M (SD)] P-value PA scores [M (SD)] P-value

Total 15,243 (100.00) 25.78 (15.94) NA 8.13 (7.85) NA 26.80 (12.53) NA

Gender

Male 10,650 (69.87) 25.36 (16.05) <0.001 8.46 (8.08) <0.001 26.46 (12.77) <0.001

Female 4,593 (30.13) 26.76 (15.64) 7.38 (7.23) 27.61 (11.91)

Age group, y

≤31 4,089 (26.83) 24.96 (15.76) <0.001 8.31 (7.72) <0.001 25.45 (12.37) <0.001

>31 and ≤37 4,117 (27.01) 28.04 (15.69) 9.20 (8.22) 26.05 (11.86)

>37 and ≤43 3,291 (21.59) 27.00 (15.85) 8.46 (7.92) 27.05 (12.23)

>43 3,746 (24.59) 23.13 (16.04) 6.48 (7.21) 28.90 (13.37)

Region

Developed 6,000 (39.36) 25.65 (15.80) 0.431 8.13 (7.74) 0.991 27.03 (12.28) <0.001

Middle-developed 4,097 (26.88) 26.05 (15.83) 8.14 (7.88) 27.20 (12.37)

Less-developed 5,146 (33.76) 25.72 (16.19) 8.12 (7.95) 26.23 (12.91)

Education level

Associate’s degree or

vocational diploma*

894 (5.86) 20.66 (15.76) <0.001 5.93 (6.86) <0.001 26.58 (13.91) 0.507

Bachelor degree 10,293 (67.53) 25.92 (15.94) 8.17 (7.92) 26.88 (12.57)

Master degree or higher 4,056 (26.61) 26.56 (15.80) 8.52 (7.79) 26.65 (12.10)

Marital status

Married/widow/divorced 12,691 (83.26) 25.88 (15.94) 0.099 8.06 (7.85) 0.012 26.99 (12.56) <0.001

Unmarried 2,552 (16.74) 25.31 (15.93) 8.49 (7.84) 25.87 (12.34)

Income level

High 1,672 (10.97) 21.64 (15.47) <0.001 6.87 (7.25) <0.001 28.31 (13.40) <0.001

Middle 6,746 (44.26) 25.04 (15.37) 7.73 (7.45) 27.17 (12.26)

Low 6,825 (44.77) 27.53 (16.36) 8.84 (8.30) 26.07 (12.52)

Work tenure, y

≤3 4,921 (32.28) 24.41 (15.75) <0.001 7.87 (7.52) <0.001 26.03 (12.45) <0.001

>3 and ≤6 3,114 (20.43) 26.76 (15.94) 8.67 (8.16) 26.20 (12.46)

>6 and ≤11 3,424 (22.46) 27.79 (15.80) 8.77 (8.18) 27.01 (12.19)

>11 3,784 (24.82) 24.94 (16.09) 7.44 (7.62) 28.12 (12.86)

Contract status

Permanent 9,715 (63.75) 25.55 (15.91) 0.186 8.07 (7.83) 0.214 27.11 (12.55) <0.001

Temporary 5,528 (36.27) 25.91 (15.96) 8.24 (7.89) 26.26 (12.47)

Professional title

Elementary or below 5,349 (35.09) 25.25 (16.08) <0.001 8.31 (7.92) <0.001 25.56 (12.57) <0.001

Intermediate 5,861 (38.45) 27.71 (15.72) 8.78 (8.06) 26.90 (11.91)

Senior 4,033 (26.46) 23.68 (15.77) 6.95 (7.29) 28.32 (13.15)

Ownership

Governmental 14,599 (95.78) 25.97 (15.96) <0.001 8.20 (7.88) <0.001 26.78 (12.50) 0.242

Non-governmental 644 (4.22) 21.51 (14.98) 6.51 (6.79) 27.37 (13.08)

Level of hospital

Three-grade level 10,152 (66.60) 26.14 (15.83) <0.001 8.29 (7.87) <0.001 26.86 (12.35) 0.513

Two-grade level 4,841 (31.76) 25.38 (16.14) 7.94 (7.84) 26.72 (12.81)

Other 250 (1.64) 18.78 (14.95) 5.53 (6.53) 26.04 (14.07)

Shift work

Yes 13,288 (87.17) 26.76 (15.87) <0.001 8.55 (7.98) <0.001 26.50 (12.29) <0.001

No 1,955 (12.83) 19.14 (14.81) 5.31 (6.19) 28.87 (13.87)

Workplace violence

Yes 13,699 (89.87) 27.13 (15.65) <0.001 8.65 (7.92) <0.001 26.95 (12.07) <0.001

No 1,544 (10.13) 13.79 (13.27) 3.54 (5.27) 25.50 (15.97)

(Continued)
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TABLE 1 | Continued

Variables N (%) EE scores [M (SD)] P-value DP scores [M (SD)] P-value PA scores [M (SD)] P-value

Self-perceived health status

Good 4,707 (30.88) 17.60 (14.04) <0.001 5.54 (6.40) <0.001 27.70 (14.25) <0.001

Fair 7,729 (50.71) 26.85 (14.90) 8.31 (7.53) 26.53 (11.88)

Poor 2,807 (18.42) 36.55 (14.38) 11.99 (9.14) 26.05 (11.01)

BMI (kg/m2)

<25 9,588 (62.90) 25.53 (15.86) 0.013 7.89 (7.67) <0.001 26.64 (12.50) 0.032

≥25 5,655 (37.10) 26.20 (16.08) 8.54 (8.12) 27.09 (12.57)

History of hypertension

Yes 2,317 (15.20) 28.72 (16.21) <0.001 9.38 (8.56) <0.001 27.57 (12.16) 0.001

No 12,926 (84.80) 25.25 (15.84) 7.91 (7.69) 26.67 (12.59)

History of diabetes

Yes 598 (3.92) 28.19 (17.22) <0.001 9.29 (9.01) <0.001 27.15 (12.94) 0.496

No 14,645 (96.08) 25.68 (15.88) 8.08 (7.79) 26.79 (12.51)

History of coronary heart disease

Yes 471 (3.09) 34.17 (16.10) <0.001 11.10 (9.29) <0.001 28.33 (12.00) 0.007

No 14,772 (96.91) 25.51 (15.87) 8.04 (7.78) 26.75 (12.54)

Smoking status

Non-smokers 12,287 (80.61) 25.56 (15.88) 0.001 8.01 (7.73) <0.001 26.64 (12.47) 0.001

Smokers 2,956 (19.39) 26.68 (16.16) 8.63 (8.32) 27.49 (12.73)

Alcohol drinking

Non-drinkers 1,1451 (75.12) 25.86 (15.90) 0.270 7.93 (7.71) <0.001 26.78 (12.44) 0.753

Drinkers 3,792 (24.88) 25.53 (16.07) 8.74 (8.22) 26.86 (12.79)

Physical inactivity

Yes 11,098 (72.81) 27.29 (15.76) <0.001 8.56 (7.94) <0.001 26.49 (12.05) <0.001

No 4,145 (27.19) 21.75 (15.73) 6.98 (7.49) 27.64 (13.69)

Sleeping quality

Good 2,295 (15.06) 15.39 (13.15) <0.001 4.66 (5.74) <0.001 28.55 (14.62) <0.001

Fair 7,347 (48.20) 23.46 (14.91) 7.58 (7.31) 26.48 (12.63)

Poor 5,601 (36.74) 33.09 (14.99) 10.28 (8.61) 26.51 (11.36)

CES-D scores

<20 9,818 (64.41) 18.54 (12.86) <0.001 5.02 (5.36) <0.001 27.40 (13.64) <0.001

≥20 5,425 (35.59) 38.88 (12.18) 13.76 (8.47) 25.72 (10.12)

P-value is the result of ANOVA analysis.

*Associate’s degree or vocational Diploma: Mainly cultivate vocational and technical students. Education level below bachelor’s degree.

EE, Emotional Exhaustion; DP, Depersonalization; PA, Personal Accomplishment; BMI, Body Mass Index; CES-D, Center for EpidemiologicalStudies-Depression Scale.

or above (94.2%). The mean age (SD) was 37.66 (8.1) years.
Approximately 65% of the participants had intermediate or
senior professional titles. In total, 55.23% of the respondents
were in the middle- and lower-income groups, more than half
estimated their own health to be at the general level, and ∼40%
were from developing regions. A minority of the participants
(27.2%) participated in regular physical activity (Table 1).

The participants’ mean scores were 25.8 (SD = 15.9;
range = 0–54) on the EE subscale, 8.1 (SD = 7.9; range = 0–
30) on the DP subscale, and 26.8 (SD = 12.5; range = 0–
48) on the PA subscale, indicating a pattern of moderate EE,
moderate DP, and high PA. The distribution of the sample
is normally distributed. The plots of the mean domain score
and thresholds can be seen in Figure 1. Table 2 shows the
prevalence of burnout and its dimensions among emergency
physicians. Among the participants, 46.8% reported high levels

of EE burnout, 24.1% reported high levels on DP burnout, and
60.5% exhibited reduced feelings of PA. In total, 15.0% scored
high for all three dimensions.

The factors associated with the emergency physicians’
burnout and three dimensions of burnout are presented in
Table 3, including gender, age, region, education level, marital
status, work tenure, professional title, ownership, shift work,
workplace violence, self-perceived health status, BMI, history
of hypertension and coronary heart disease, smoking and
alcohol drinking status, physical inactivity, sleeping quality
and depression.

For emotional exhaustion, respondents who are female (β
= 1.8) and smokers (β = 0.8), worked in developed country
(β = 0.6) and governmental ownership (β = 2.1), had higher
education level [bachelor degree (β = 2.4) or master degree
or higher (β = 2.4)] and higher CES-D scores (β = 16.1),
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longer work tenure [>6 and ≤11 (β = 0.9) or >11 (β = 0.6)],
intermediate professional title (β = 0.5), poorer self-perceived
health status [fair (β = 3.6) or poor (β = 6.7)] and better
sleeping quality [fair (β = 2.9) or poor (β = 5.8)], had history
of hypertension (β = 0.7) and coronary heart disease (β = 2.1),
participate in physical inactivity (β= 1.2), experienced shift work
(β= 2.2), andworkplace violence (β= 5.8) have higher EE scores.

For depersonalization, respondents who are unmarried
(β = 0.4) and drinker (β = 0.7), worked in developed country
(β = 0.3), had higher education level [bachelor degree (β = 1.1)
or master degree or higher (β = 1.4)], poorer self-perceived
health status [fair (β = 0.8) or poor (β = 2.0)] and poorer

FIGURE 1 | Violin plot showing threshold and distribution for burnout. Yellow

lines indicate high burnout threshold with respect to each domain. Arrows

indicate all participants who met or exceeded the high threshold for burnout.

EE, emotional exhaustion; DP, depersonalization; PA, personal achievement.

sleeping quality [fair (β = 0.9) or poor (β = 0.8)], had history
of hypertension (β = 0.5), coronary heart disease (β = 0.8) and
higher CES-D scores (β = 16.1) have higher DP scores; while
those who are female (β = −0.8) and older [>37 and ≤43 (β
=−0.4) or >43 (β =−1.1)] have lower DP scores.

For personal accomplishment, respondents who are female
(β = 2.0), smoker (β = 1.4) and older [>37 and ≤43 (β = 1.0)
or >43 (β = 2.6)], worked in middle-developed (β = 0.8) or
developed country (β = 0.7), had intermediate professional title
(β = 0.6), the BMI of over 25 (β = 0.6) and coronary heart
disease (β = 1.3), experienced workplace violence (β = 2.4) have
higher PA scores; while those who had poorer self-perceived
health status [fair (β=−0.9) or poor (β=−1.2)], poorer sleeping
quality [fair (β = −1.4) or poor (β = −0.8)] and higher CES-D
scores (β =−1.4), experienced shift work (β =−1.0).

DISCUSSION

According to the findings of a previous meta-study (N = 4–
7,830) (48), this study is the largest cross-sectional study of
physician burnout in the world (7, 8). We found that 15.0% of
the emergency physicians had a high level of burnout in China,
with 46.9% scoring high for emotional exhaustion, 24.1% scoring
high for depersonalization, and 60.5% having a high risk of
low PA. Compared with a previous meta-analysis (17) on the
level of burnout among emergency physicians (high EE = 40%,
high DP = 41%, low PA = 35%), this study showed that more
emergency physicians had high DP and low PA and fewer
physicians had high DP. In addition, we identified a number of
representative factors that clearly correlate with the development
of occupational burnout among emergency physicians and reflect
potential challenges in the practice of emergency physicians.

Sleep Quality and Depression Were
Significantly Associated With Burnout
Among Emergency Physicians
Previous research has shown that job stress can have a variety
of consequences, including damage to health (49), reduced
quality of life (22), and psychological problems (24, 25). Another
study reported that long-term work stress will lead to the
potential for negative effects on the quality of patient care (50).

TABLE 2 | The prevalence of burnout in emergency physicians according to three distinct dimensions of burnout.

Variables Burnout in all three dimensions EEa DPb PAc

N % (95%CI) N % N % N %

Lowd 1,301 8.5 5,098 33.4 8,601 56.4 3,112 20.4

Moderate 11,662 76.5 3,015 19.8 2,970 19.5 2,908 19.1

Highe 2,280 15.0 7,130 46.8 3,672 24.1 9,223 60.5

DP, Depersonalization; EE, Emotion exhaustion; PA, Personal accomplishment.
aScore ≤ 16 indicated low level; 17–26 indicated moderate level; ≥27 indicated high level.
bScore ≤ 6 indicated low level; 7–12 indicated moderate level; ≥13 indicated high level.
cScore ≥ 39 indicated low level; 32–38 indicated moderate level; ≤31 indicated high level.
dLow degree of burnout was defined by a low score on the subscales for EE and DP, and a high score on the PA subscale.
eHigh degree of burnout was defined by a high score on the subscales for EE and DP, and a low score on the PA subscale.
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TABLE 3 | Correlates of burnout in emergency physicians: results of stepwise regression.

Variables EE DP PA

β 95%CI β 95%CI β 95%CI

Gender (Ref: male)

Female 1.776 1.334 to 2.217 −0.779 −1.023 to −0.535 1.995 1.527 to 2.462

Age group, y (Ref: ≤31)

>31 and ≤37 — — — — — —

>37 and ≤43 — — −0.401 −0.675 to −0.127 1.033 0.520 to 1.547

>43 — — −1.117 −1.411 to −0.823 2.551 2.025 to 3.077

Region (Ref: less-developed)

Developed 0.598 0.206 to 0.990 0.332 0.117 to 0.548 0.709 0.243 to 1.175

Middle-developed — — — — 0.826 0.315 to 1.336

Education level (Ref: associate’s degree or vocational diploma)

Bachelor degree 2.411 1.601 to 3.221 1.089 0.640 to 1.539 — —

Master degree or higher 2.827 1.954 to 3.701 1.446 0.960 to 1.932 — —

Marital status (Ref: married/widow/divorced)

Unmarried — — 0.361 0.069 to 0.654 — —

Income level (Ref: low)

High — — — — — —

Middle — — — — — —

Work tenure, y (Ref: ≤3)

>3 and ≤6 — — — — — —

>6 and ≤11 0.861 0.369 to 1.352 — — — —

>11 0.600 0.120 to 1.080 — — — —

Contract status (Ref: temporary)

Permanent — — — — — —

Professional title (Ref: elementary or below)

Intermediate 0.501 0.095 to 0.906 — — 0.590 0.168 to 1.012

Senior — — — — — —

Ownership (Ref: non-governmental)

Governmental 2.088 1.153 to 3.024 0.846 0.330 to 1.362 — —

Level of hospital (Ref: other)

Three-grade level — — — — — —

Two-grade level — — — — — —

Shift work (Ref: no)

Yes 2.164 1.566 to 2.762 0.815 0.475 to 1.155 −0.965 −1.618 to −0.312

Workplace violence (Ref: no)

Yes 5.802 5.160 to 6.444 2.152 1.798 to 2.506 2.406 1.730 to 3.082

Self-perceived health status (Ref: good)

Fair 3.633 3.172 to 4.094 0.803 0.550 to 1.056 −0.933 −1.414 to −0.451

Poor 6.732 6.086 to 7.379 1.907 1.553 to 2.261 −1.185 −1.856 to −0.513

BMI (kg/m2) (Ref: <25)

≥25 — — — — 0.619 0.196 to 1.043

History of hypertension (Ref: no)

Yes 0.748 0.196 to 1.299 0.478 0.169 to 0.788 — —

History of diabetes (Ref: no)

Yes — — — — — —

History of coronary heart disease (Ref: no)

Yes 2.062 0.950 to 3.173 0.798 0.184 to 1.412 1.251 0.089 to 2.414

Smoking status (Ref: non-smokers)

Smokers 0.761 0.259 to 1.264 — — 1.397 0.869 to 1.925

Alcohol drinking (Ref: non-drinkers)

Drinkers — — 0.742 0.485 to 0.999 — —

(Continued)
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TABLE 3 | Continued

Variables EE DP PA

β 95%CI β 95%CI β 95%CI

Physical inactivity (Ref: no)

Yes 1.168 0.727 to 1.609 — — — —

Sleeping quality (Ref: good)

Fair 2.898 2.321 to 3.475 0.905 0.588 to 1.222 −1.400 −2.005 to −0.794

Poor 5.757 5.103 to 6.410 0.819 0.460 to 1.178 −0.825 −1.509 to −0.141

CES-D scores (Ref: <20)

≥20 16.137 15.707 to 16.568 7.663 7.426 to 7.901 −1.433 −1.886 to −0.980

R²: EE: 0.457; DP: 0.318; PA: 0.025.

EE, Emotional Exhaustion; DP, Depersonalization; PA, Personal Accomplishment; BMI, Body Mass Index; CES-D, Center for Epidemiological Studies-Depression Scale.

This study demonstrates that these adverse effects ultimately
lead to occupational burnout among emergency physicians.
Because emergency physicians need to deal with patients in the
acute stage, they are one of the groups experiencing the most
stress among all types of physicians (27) and should be given
full attention.

Studies have shown that chronic work stress can affect
sleep quality, especially among physicians (22, 51). Emergency
physicians are under great work pressure, and burnout occurs
along with a decline in sleep quality. Similarly, the participants
in this study with a previous history of hypertension and
coronary heart disease showed higher emotional exhaustion
and depersonalization. The results of a previous meta-study
suggest that job stress has a significant impact on burnout (52).
Therefore, emergency physicians must be alert to their high
work burden and take corresponding measures to improve their
quality of life.

Work stress can not only cause quality of life and health to
decline but also take a toll on mental health (24, 53). Previous
studies have suggested that a high workload can affect mental
health (27, 54). This phenomenon is particularly common for
emergency physicians and may lead to psychological problems
such as depression, and depression is significantly correlated
increased emotional exhaustion and depersonalization as well
as a deficiency in personal accomplishment. Therefore, it is
necessary to pay full attention to the mental health of emergency
physicians and take targeted measures to improve their well-
being, which is of great significance for maintaining the stability
of emergency physician groups (24, 53).

Emergency Physicians in Governmental
Hospitals and Developed Areas Showed a
High Level of Burnout
China’s public hospitals, especially emergency departments,
must receive a large number of patients (55). This is because
Chinese residents generally trust governmental hospitals to
maintain a high quality of medical care (especially in emergency
situations); in addition, the Chinese government implements a
universal health care policy, and the average cost of treatment in
governmental hospitals is lower than that in non-governmental

hospitals (56). Residents prefer to select governmental hospitals
for medical treatment, and governmental hospitals face far more
emergency demands than non-governmental hospitals, which
leads to emergency physicians in governmental hospitals needing
to treat a large number of emergency patients (55). In this study,
as the workload increased, the emergency physicians’ EE and
DP increased. In recent years, the Chinese government has been
working hard to develop the diagnosis and treatment capacity of
non-governmental hospitals and reduce the cost of diagnosis and
treatment to support non-governmental hospitals in sharing the
excess demand of governmental hospitals (57).

In addition, emergency physicians in China also show
different levels of burnout in different regions, with emergency
physicians in developed regions having higher EE and DP.

This phenomenon may be the result of regional differences
in the demand for medical services (29). Due to regional
economic differences (32), the population of developed regions
is much larger than that of less developed regions, so hospitals
in developed regions face a greater burden, and the physicians
in these hospitals are more prone to occupational burnout. In
addition, highly skilled physicians are more likely to practice
in developed regions, which further exacerbates the imbalance
in the supply of health resources and induces more patients to
seek medical treatment in developed regions (27). At present,
the Chinese government has taken a series of measures to try
to balance the supply of medical services in different regions,
including through the development of remote diagnosis and
treatment (58) and the construction of medical confederations to
improve the level of diagnosis and treatment in underdeveloped
areas and to reduce the workload of physicians in developed areas
in the future.

Physicians With Intermediate Titles and
Those Who Worked Shift Work and
Experienced Workplace Violence Were
More Likely to Suffer From Burnout
One group that needs to be considered is physicians with
intermediate titles. In previous studies, this group has not
been given sufficient attention. However, this study found that
physicians with intermediate professional titles had the highest
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EE and the highest PA, indicating that on the one hand, they had a
higher sense of job achievement, but on the other hand, they had
a higher sense of burnout. This finding is very interesting, and it
is very likely that this phenomenon reflects the current state of
physician practice in China. Compared with young physicians,
physicians with intermediate titles are given more important
tasks, and compared with physicians with senior professional
titles, they need to work harder to gain promotion opportunities
(59). Therefore, physicians with intermediate professional titles
in China are the backbone of medical services and the hardest
working physician group. However, due to the heavy work and
family burdens that these physicians may face, they need to
take care of their parents as well as their children and manage
complex social relations, so they are more prone to burnout.
More attention should be given to the physical and mental health
statuses of middle-aged physicians, which should be the focus of
health researchers and policy makers.

Another group that needs to be considered is emergency
physicians who engage in shift work, who have higher EE and
DP as well as significantly lower PA than those who do not.
Previous studies have documented the physical effects of shift
work, which can lead to decreased energy levels and physical
and mental health problems (36, 60). Emergency physicians
are required to provide emergency medical services around the
clock, so most emergency physicians have to perform shift work,
which is especially common in China, where a large amount of
medical services must be provided. Therefore, the managers of
medical institutions should further improve the scientific basis
of management (61) and avoid emergency physicians having to
perform shift work.

Physician-patient conflict also affects the occupational
burnout of emergency physicians. In recent years, conflict
between physicians and patients has become increasingly
prominent in China (37). This conflict mainly refers to the
imbalance between the supply and demand of medical services
but also reflects the tension in interpersonal relations, the
frequent occurrence of violent incidents and the instability of
the social environment (38). In the face of workplace violence,
physicians may become suspicious of medical services, which
in turn reduces the quality of medical services provided and
ultimately damages patients’ health (39). Physicians are also
more prone to burnout and occupational rejection after being
exposed to violence. This study proves that workplace violence
has a strong impact on occupational burnout, which leads
to an increase in EE and DP and a decrease in PA. In recent
years, China has taken an increasing number of measures to
improve the relationship between physicians and patients and
maintain the professional image of physicians, which will help to
maintain the stability of the emergency physician group (27).

Organizational psychology research has explored ways
to ameliorate physician burnout. Gagné and Deci suggested
that financial incentives may not directly prevent or reduce
burnout (60), and our results support the hypothesis
that income level may not be a factor in burnout among
emergency physicians. In reality, Gagné and Deci posited
three pillars that support professionals’ intrinsic motivation
and psychological well-being: competence, autonomy, and

relatedness (60). However, in China, emergency physicians
with only intermediate professional titles have to take on a
large amount of work, which is not in line with the principle
of competence. Management systems that are not based on
scientific evidence rob emergency physicians of the right to
take volitional action and force them to perform shift work and
comply with other unreasonable institutional arrangements. In
addition, the high incidence of workplace violence undermines
the intimacy of the doctor-patient relationship. Our results
support previous suggestions that stripping away these three
competencies may be a deeper cause of physician burnout.
Therefore, an important direction for future research is to
explore strategies to reduce physicians’ burnout from the
perspective of organizational psychology.

Finally, this study found that several demographic
characteristics also influenced the burnout of emergency
physicians to varying degrees. Studies have shown that female
physicians have higher EE and PA, while male physicians
have higher DP, and that burnout declines as physicians age.
In addition, the physicians in this study who had higher
education levels, who were unmarried, and who had been
in the emergency department for longer were more likely
to report burnout. In conclusion, this study systematically
demonstrated the potential sources of occupational burnout
among emergency physicians by analyzing various factors.
Together with previous evidence that burnout can effectively
be reduced with moderate levels of investment, these findings
suggest substantial economic value of policy and organizational
expenditures for burnout reduction programs for physicians (6).
Therefore, appropriate measures should be taken to reduce the
job burnout of emergency physicians according to the findings
of this study.

Strengths and Limitations
Conducted in China, the largest developing country in the
world, our study used a large-sample cross-sectional survey
to explore the influencing factors of occupational burnout
among emergency physicians. First, the large sample size
significantly increased the statistical power to detect burnout.
We surveyed nearly a quarter (19) of the nation’s emergency
physicians, so the study was representative. Second, this study
presented a broad view of the challenges faced by emergency
physicians and reflects the practice status of physicians in
China. This study closely examined the challenges faced by
emergency physicians, such as decreased sleep quality, poor
physical condition, depression, and workplace violence, and
demonstrated the impact of these factors on burnout. Through
quantitative analysis, it was found that working in public
hospitals, working in developed areas and performing shift
work were important reasons for increased occupational burnout
in emergency physicians. In particular, the study innovatively
proposed that emergency physicians with intermediate titles
have the highest sense of achievement and burnout, which
provides a reference for future research. Third, the survey
was anonymous and self-administered, which likely made the
respondents provide more valid responses and eliminated
interviewer bias.
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This study had several limitations. First, the study used a
cross-sectional study design, which precluded the evaluation of
the temporality of the observed relationships. Second, the data
were collected from the participants’ self-reports; thus, recall bias
was unavoidable. Finally, the study was performed before the
COVID-19 pandemic, which may have led to changes in the
burnout of emergency physicians after the pandemic.

Suggestions for Future Research
The findings of our study can serve as a reference for further
research in the future. Based on our findings, we suggest that,
first, prospective studies are needed to investigate the association
between the identified factors and burnout. Second, this study
highlights the need for the investigation or implementation
of interventions to improve emergency physicians’ well-
being or promote strategies to reduce work burnout on
emergency physicians in China’s emergency healthcare settings,
include more rest time, more flexible schedules, and adequate
salary. Finally, investigating the potential impact of burnout
on emergency physicians’ work performance, the quality
of patient care delivery, and family life would provide
important insights.

CONCLUSION

The results of the large-sample survey showed that 14.9%
of emergency physicians had a high level of burnout in
China, with 46.78% scoring high for EE, 24.1% scoring
high for DP, and 60.5% having a high risk of low PA.
Self-perceived health status, sleep quality, depression, region,
ownership, professional title, workplace violence, shift work
and other factors were the main factors associated with the
prevalence of burnout. Positive measures should be taken to
reduce the burnout of emergency physicians and improve
their work enthusiasm to maintain the quality of emergency
medical services.
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