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Abstract 

Background While physicians are considered to be more susceptible to developing depressive symptoms, empiri-
cal data are lacking. The study aims to compare the risk of depressive symptoms between emergency physicians 
and the general population in China based on national data.

Methods This was a national cross-sectional study. 10 457 emergency physicians and 101 120 participants 
from the general population were investigated from July 2018 to August 2018 and January 2019 to February 2019, 
respectively. PHQ-9 was used to measure depressive symptoms, and a score ≥ 10 indicates major depression. Pro-
pensity score matching was adopted to balance the characteristics between emergency physicians and the general 
population. Multinomial logistic regression model was used to examine the association between occupational groups 
and the severity of depressive symptoms. Binary logistic regression model was performed to explore the risk factors 
of major depression among emergency physicians.

Results The prevalence of major depression among emergency physicians was 35.7%, whereas among the general 
population was 13.9%. Emergency physicians had a 3.65 times higher risk of major depression than the general popu-
lation. And emergency physician was significantly associated with mild (OR: 3.12, 95% CI 2.95–3.30), moderate (OR: 
4.94, 95% CI 4.60–5.30), moderately severe (OR: 9.48, 95% CI 8.61–10.44), and severe depressive symptoms (OR: 14.18, 
95% CI 12.47–16.13) compared with none depressive symptoms. Even after matching, the results remained consistent. 
Factors associated with major depression among emergency physicians included bachelor degree or above (OR: 1.22, 
95% CI 1.06–1.40), worked long years (OR: 1.26, 95% CI 1.08–1.46 for 1–5 years; OR: 1.56, 95% CI 1.32–1.84 for ≥ 6 years), 
experienced workplace violence (OR: 2.51, 95% CI 2.16–2.94), worked more night shifts per month (OR: 1.33, 95% CI 
1.16–1.51 for 6–10 times; OR: 1.83, 95% CI 1.58–2.11 for ≥ 11 times), smoked (OR: 1.64, 95% CI 1.47–1.84), and effort-
reward imbalance (OR: 4.18, 95% CI 3.62–4.85).

Conclusions Emergency physicians had a higher risk of depressive symptoms than the general population. There 
is a need for greater awareness of the mental health issues faced by emergency physicians.
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Background
The shortage of health workforce across the world is 
critical [1]. It is estimated that in 2020, the global short-
age of healthcare workers reached as high as 15 million 
[2, 3], posing a serious threat to the stability of human 
resources for health, as well as the functioning of health 
systems. The policy briefs by European Observatory state 
that safeguarding the mental health of health workers is 
essential for their retention and for alleviating the short-
age of health workforce [4, 5].

Depression is the most common mental health prob-
lem, with symptoms of low mood, lack of interest or 
pleasure in past rewards or enjoyable activities, and 
even suicide in severe cases [6, 7]. The WHO estimates 
that approximately 280 million people in the world have 
depression [8]. The depression among the physician pop-
ulation is particularly concerning, as it not only affects 
physicians’ ability to deliver high-quality healthcare ser-
vices but also increases the risk of medical errors [9, 10]. 
Consequently, it is imperative to explore the depressive 
symptoms among physicians.

A published meta-analysis results showed that the 
global prevalence of depression among resident physi-
cians was 28.8% [11]. In certain regions of China, stud-
ies have been carried out on the prevalence of depressive 
symptoms among physicians. For example, Wang et  al. 
conducted a survey on 1488 doctors in public hospi-
tals in Liaoning province, revealing a high prevalence of 
depressive symptoms at 65.3% [12]. After conducting a 
survey on depressive symptoms among 2641 physicians 
in Shenzhen city, Gong et  al. found that the prevalence 
of depressive symptoms was 28.1% [13]. Fu et  al. con-
ducted a survey on physicians in Shandong province, 
which revealed a prevalence of depressive symptoms of 
42.3% [14]. However, there are few national studies in 
China that have investigated depressive symptoms of 
physicians.

China has a large physician population, with the total 
number of licensed physicians reaching 3.87 million 
in 2019. However, due to the large population base, the 
number of doctors per 1000 people is only 2.77 [15], 
much lower than 8.01 in Italy, 5.82 in the United King-
dom, and 4.89 in Norway [16]. Despite the shortage of 
doctors, the number of visits to domestic medical institu-
tions continued to grow, rising from 5.49 billion in 2009 
[17] to 8.72 billion in 2019 [15]. According to statistics, 
the number of outbound medical tourists in 2018 was 
only 500  000 [18, 19]. The mismatch between the sup-
ply and demand of emergency physicians is even more 

serious [20]. Specifically, from 2007 to 2017, emergency 
department visits more than tripled, escalating from 
51.9 million to 166.5 million. The growth rate of emer-
gency physicians has been slow, increasing from 20 058 
to 59 409 [21]. Therefore, emergency physicians are sub-
ject to higher workloads and are more likely to experi-
ence depressive symptoms. To the best of our knowledge, 
there is a lack of studies comparing the risk of depressive 
symptoms among Chinese emergency physicians and the 
general population, let alone based on national data.

Therefore, we aimed to compare the risk of depres-
sive symptoms between emergency physicians and the 
general population in China based on national data, 
revealing and quantifying the impact of physicians’ occu-
pational characteristics on mental health. Additionally, 
we sought to identify the risk factors for major depres-
sion among emergency physicians to inform the develop-
ment of targeted interventions and provide insights into 
healthcare workforce management.

Materials and methods
Ethics approval
This study was approved by the Medical Ethics Commit-
tee of Hainan Medical College (HYLL-2018-035) and 
Medical Research Ethics Committee of Tongji Medical 
College, Huazhong University of Science and Technology. 
This study followed the Strengthening the Reporting of 
Observational Studies in Epidemiology reporting guide-
line for cross-sectional studies (Supplementary Table 1).

Study design and sample population
Physician sample
The survey on depressive symptoms among emergency 
physicians, was a part of Emergency Medical Resources 
survey, a project led by the Medical Administration 
Bureau of the National Health Commission of the Peo-
ple’s Republic of China. Data were collected from 
July 2018 to August 2018 through Questionnaire Star 
(https:// www. wjx. cn), an online survey platform. The 
survey link for the questionnaire was generated by Ques-
tionnaire Star and posted on the work platform of emer-
gency physicians with an invitation. The survey link was 
resent every 7 days until the end of the survey. Physicians 
participated in the survey by accessing the link. Prior to 
the answer questionnaire, participants need to read and 
agree to the electronic informed consent. During the sur-
vey period, a total of 15 288 emergency physicians from 
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31 provinces clicked the link and 10  457 completed the 
questionnaire. The completion rate was 68.4%. Partici-
pants were only able to submit the questionnaire if they 
answered all questions; hence there were no missing data 
in this study.

General population sample
The survey on depressive symptoms among the general 
population, conducted as a part of the 2019 Community 
Survey, was a collaborative research project undertaken 
by the Huazhong University of Science and Technology 
Tongji Medical College and Hainan Medical College. 
Data were collected from January 2019 to February 2019 
through Questionnaire Star. A total of 1955 undergradu-
ate students at Hainan Medical College were recruited as 
investigators. These investigators came from all over the 
China, and the survey was conducted in the communities 
where they were from with the assistance of local commu-
nity workers. Before the formal survey, all of the investiga-
tors underwent unified training. Individuals who were at 
least 18 years old, had the ability to read and had access 
to a smartphone were eligible to participate in this survey.

During the survey period, investigators distributed the 
questionnaire link to respondents via social networks. 
Upon accessing the link, respondents were required to 
first tick the informed consent box before answering the 
questionnaires. All questions had to be answered before 
submission. A total of 171 335 questionnaire links were 
distributed, out of which 107  650 respondents submit-
ted their questionnaire, resulting in a response rate of 
62.83%. Among the respondents who submitted ques-
tionnaires, 6530 were excluded due to quality control 
issues. Finally, 101 120 participants from the general pop-
ulation were included in the study.

Study measures
Both physicians and the general population were sur-
veyed using structured questionnaires. The questionnaire 
for physicians included basic characteristics (age, gen-
der, marital status, educational level, habitual residence), 
work-related factors (qualification title, monthly income, 
years of service, frequency of night shift, workplace vio-
lence), lifestyle factors (smoking, drinking, frequency of 
physical exercise), and three scales, the Patient Health 
Questionnaire-9 (PHQ-9), the Effort-Reward Imbalance 
Scale, and the General Self-Efficacy Scale. The question-
naire for the general population included basic character-
istics and the PHQ-9.

Depressive symptoms
The PHQ-9 was adopted to measure depressive 
symptoms of emergency physicians and the general 

population. It consists of nine items and each item was 
assessed on a 4-point Likert scale (0 = not at all, 1 = sev-
eral days, 2 = more than half the days, 3 = nearly every 
day). Total scores ranged from 0 to 27. This study clas-
sified participants as major depression if their aggregate 
PHQ-9 score was ≥ 10. The cut-off point has been vali-
dated to have greater diagnostic validity in previous stud-
ies with a sensitivity of 88% and a specificity of 88% for 
depressive symptoms [22, 23]. The severity of depressive 
symptoms was further graded according to the follow-
ing criteria: none (score, 0–4), mild (score, 5–9), moder-
ate (score, 10–14), moderately severe (score, 15–19), and 
severe (score, 20–27) [23]. The Cronbach’s α for this scale 
were 0.92 and 0.88 in the physicians and the general pop-
ulation, respectively.

Effort‑reward imbalance
Effort-reward imbalance (ERI) was identified as non-rec-
iprocity or imbalance between efforts spent and rewards 
received [24]. It was evaluated by the effort-reward ratio 
(ERR), which was measured using the effort and reward 
subscale of the ERI questionnaire developed by Siegrist 
[24, 25]. Effort is measured by six items, including time 
pressure, work interruption, responsibility, extra work, 
physical labor, and workload increase. Reward is meas-
ured by 11 items and describes three aspects of work, 
including esteem, job promotion and job security. Both 
subscales were rated on a 5-point Likert scale ranging 
from 1 to 5. The total scores for the effort subscales were 
from 6 to 30 and for the reward subscales were from 11 
to 55, respectively. The higher the score of each subscale, 
the higher the corresponding effort spent and rewards 
received. The ERR was calculated by the formula: 
ERR = effort scores/reward scores * correction factor. The 
correction factor was the different numbers of items in 
the nominator and denominator. In this study, the cor-
rection factor is 6/11. A value of ERR > 1 indicated that 
the physician was in ERI, while ERR ≤ 1 indicated that 
the physician was not in ERI. The Cronbach’s α in present 
study was 0.86 and 0.93 for effort subscale and reward 
subscale, respectively.

Self‑efficacy
Self-efficacy concerns the belief in an individual’s ability 
to succeed in specific situations. The General Self-Effi-
cacy Scale (GSE) was adopted to measure self-efficacy 
[26]. It consists of 10 items that respondents rate on a 
scale from 1 (not at all true) to 4 (exactly true). The total 
score is calculated by adding up the scores of all items, 
ranging from 10 to 40. Higher scores indicated higher 
perceived self-efficacy. The scale has shown good reliabil-
ity among Chinese physicians [27]. In present study, the 
Cronbach’s α of the scale was 0.93.
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Statistical analysis
Statistical analyses were performed using R 4.0.3. 
Descriptive statistics were presented as frequencies and 
percentages for categorical variables and as means and 
standard deviations for continuous variables. Compari-
sons between groups were performed using Chi-squared 
tests for categorical variables and t tests for continuous 
variables. Propensity score matching (PSM) was per-
formed to achieve a balance in characteristics between 
emergency physicians and the general population. These 
characteristics included age, gender, marital status, edu-
cational level, and habitual residence. Matching was 
performed using the 1:1 nearest-neighbor algorithm, 
with a caliper width of 0.02. The balance of characteris-
tics before and after matching was assessed by standard-
ized mean differences. When the absolute value of the 
standardized difference is less than 0.1, this indicates a 
negligible difference between emergency physicians and 

the general population. Binary and multinomial logis-
tic regression were performed to assess occupational 
groups associated with major depression and with differ-
ent severity of depressive symptoms, after adjusting for 
basic characteristics. Additionally, binary logistic regres-
sion was also utilized to identify factors associated with 
emergency physicians’ major depression. All tests were 
two-sided, and P < 0.05 indicated statistical significance.

Results
Characteristics of participants
Table 1 describes the basic characteristics among emer-
gency physicians and general population before PSM. 
There were 10  457 emergency physicians and 101  120 
participants from the general population were included 
in analysis. Most physicians were aged 31–40 years, but 
most participants from the general population were 
aged ≤ 30 years. Compared with the general population, 

Table 1 Characteristics of emergency physicians and the general population before and after propensity score matching

a In the propensity score matching model, age, gender, marital status, educational level, and habitual residence were matched

Variables Unmatched Matcheda

Physicians (N = 10 457) General 
population 
(N = 101 120)

P value Physicians (N = 9271) General 
population 
(N = 9271)

P value

Age (years) < 0.001 1.000

 ≤ 30 2600 (24.9%) 63 743 (63.0%) 2442 (26.3%) 2442 (26.3%)

 31–40 4977 (47.6%) 14 681 (14.5%) 3949 (42.6%) 3949 (42.6%)

 ≥ 41 2880 (27.5%) 22 696 (22.4%) 2880 (31.1%) 2880 (31.1%)

Gender < 0.001 1.000

 Male 7632 (73.0%) 42 930 (42.5%) 6446 (69.5%) 6446 (69.5%)

 Female 2825 (27.0%) 58 190 (57.5%) 2825 (30.5%) 2825 (30.5%)

Marital status < 0.001 1.000

 Unmarried/other 1629 (15.6%) 65 492 (64.8%) 1629 (17.6%) 1629 (17.6%)

 Married 8828 (84.4%) 35 628 (35.2%) 7642 (82.4%) 7642 (82.4%)

Educational level < 0.001 1.000

 Associate degree or below 1684 (16.1%) 46 756 (46.2%) 1684 (18.2%) 1684 (18.2%)

 Bachelor degree or above 8773 (83.9%) 54 364 (53.8%) 7587 (81.8%) 7587 (81.8%)

Habitual residence < 0.001 1.000

 Western region 3820 (36.5%) 23 511 (23.3%) 3004 (32.4%) 3004 (32.4%)

 Central region 2830 (27.1%) 21 812 (21.6%) 2460 (26.5%) 2460 (26.5%)

 Eastern region 3807 (36.4%) 55 797 (55.2%) 3807 (41.1%) 3807 (41.1%)

Major depression < 0.001 < 0.001

 No 6723 (64.3%) 87 086 (86.1%) 6030 (65.0%) 7934 (85.6%)

 Yes 3734 (35.7%) 14 034 (13.9%) 3241 (35.0%) 1337 (14.4%)

Severity of depressive symptoms < 0.001 < 0.001

 None 2330 (22.3%) 52 149 (51.6%) 2109 (22.7%) 4995 (53.9%)

 Mild 4393 (42.0%) 34 937 (34.6%) 3921 (42.3%) 2939 (31.7%)

 Moderate 2027 (19.4%) 9683 (9.6%) 1765 (19.0%) 879 (10.3%)

 Moderately severe 1097 (10.5%) 2956 (2.9%) 949 (10.2%) 298 (3.2%)

 Severe 610 (5.8%) 1395 (1.4%) 527 (5.7%) 101 (0.9%)
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physicians were more likely to be males, be married, 
have a bachelor degree or above, and live in the central 
region of China. In PSM, 9271 participants from the gen-
eral population were matched with physicians at a ratio 
of 1:1. After PSM, the demographic characteristics were 
balanced between physicians and the general popula-
tion with absolute value of standard mean difference < 0.1 
(Supplementary Figure 1). The majority of the physicians 
and the general population were 31–40 years old, males, 
married, with a bachelor degree or above, and living in 
the eastern region.

Prevalence of depressive symptoms
As shown in Table  1, the prevalence of major depres-
sion among emergency physicians was 35.7% and 13.9% 
among the general population before PSM. Mild depres-
sive symptoms were observed in 42.0% of emergency 
physicians, moderate depressive symptoms in 19.4%, 
moderately severe depressive symptoms in 10.5%, and 
severe depressive symptoms in 5.8%. In the general 
population, mild depressive symptoms were observed 
in 34.6%, moderate depressive symptoms in 9.6%, mod-
erately severe depressive symptoms in 2.9%, and severe 
depressive symptoms in 1.4%. After PSM, the prevalence 
of major depression among emergency physicians and 
the general population was 35.0% and 14.4%, respec-
tively. In addition, there was a significant difference 
in the distribution of severity of depressive symptoms 
among emergency physicians and the general population 
(P < 0.001).

The risk of major depression in emergency physicians 
was 3.65 times higher than in the general population 
before PSM. Multinomial logistic regression analysis 
showed that emergency physician was significantly asso-
ciated with mild (OR: 3.12, 95% CI 2.95–3.30), moderate 
(OR: 4.94, 95% CI 4.60–5.30), moderately severe (OR: 
9.48, 95% CI 8.61–10.44), and severe depressive symp-
toms (OR: 14.18, 95% CI 12.47–16.13) compared with 
none depressive symptoms (Table  2). The analysis with 
a propensity-scored matching sample displayed similar 
results (Supplementary Table 2).

Risk factors of physicians’ major depression
The baseline characteristics of emergency physicians 
with or without major depression are shown in Table 3. 
The results of multivariable analysis, as shown in Table 4, 
indicated that risk factors associated with major depres-
sion among emergency physicians included bachelor 
degree or above (OR: 1.22, 95% CI 1.06–1.40), worked 
long years (OR: 1.26, 95% CI 1.08–1.46 for 1–5  years; 
OR: 1.56, 95% CI 1.32–1.84 for ≥ 6  years), experienced 
workplace violence (OR: 2.51, 95% CI 2.16–2.94), worked 
more night shifts per month (OR: 1.33, 95% CI 1.16–1.51 
for 6–10 times; OR: 1.83, 95% CI 1.58–2.11 for ≥ 11 
times), smoked (OR: 1.64, 95% CI 1.47–1.84), and effort-
reward imbalance (OR: 4.18, 95% CI 3.62–4.85).

Discussion
To the best of our knowledge, this study is the first to 
conduct quantitative comparison of depressive symp-
toms between Chinese emergency physicians and the 
general population based on national data. Furthermore, 
we identified the factors associated with major depres-
sion in emergency physicians.

Our findings showed that major depression was com-
mon among emergency physicians in China, with a 
prevalence of 35.7%, which was similar to Netherlands 
(29.0%) [28], Canada (23.2%) [29], and Europe (28.0%) 
[30]. The risk of major depression was significantly higher 
for emergency physicians than for the general population 
before and after matching. More importantly, compared 
to the none depressive symptoms, emergency physician 
was significantly associated with mild, moderate, moder-
ately severe, and severe depressive symptoms.

The higher risk for emergency physicians to develop 
depressive symptoms than the general population may 
be related to their professional specificity. Emergency 
physicians are exposed to more stressors than the gen-
eral population, such as the burden of high professional 
expectations, the responsibility for patient’s well-being, 
the maintenance of doctor-patient relationship, and 
the frequent witnessing of deaths [31]. These stressors 
have been linked to depressive symptoms in physicians 
[32]. Moreover, as the stress is cumulative, the constant 

Table 2 Multinomial logistic regression of the association between occupational groups and severity of depressive symptoms before 
propensity score matching

OR odds ratio, CI confidence interval
a Adjusted by age, gender, marital status, educational level, and habitual residence

Mild vs. none depressive 
symptoms

Moderate vs. none 
depressive symptoms

Moderately severe vs. none 
depressive symptoms

Severe vs. none depressive 
symptoms

OR (95% CI)a P OR (95% CI)a P OR (95% CI)a P OR (95% CI)a P

General population 1.00 – 1.00 – 1.00 – 1.00 –

Emergency physician 3.12 (2.95–3.30) < 0.001 4.94 (4.60–5.30) < 0.001 9.48 (8.61–10.44) < 0.001 14.18 (12.47–16.13) < 0.001
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Table 3 Characteristics of emergency physicians with and without major depression

Variables Major depression (N = 3734) Without major depression 
(N = 6723)

χ2 P value

Basic characteristics

 Age (years) 69.674 < 0.001

  ≤ 30 868 (23.3%) 1732 (25.8%)

  31–40 1976 (52.9%) 3001 (44.6%)

  ≥ 41 890 (23.8%) 1990 (29.6%)

 Gender 25.449 < 0.001

  Male 2835 (75.9%) 4797 (71.4%)

  Female 899 (24.1%) 1926 (28.7%)

 Marital status 1.439 0.230

  Unmarried/other 603 (16.2%) 1026 (15.3%)

  Married 3131 (83.9%) 5697 (84.7%)

 Educational level 43.899 < 0.001

  Associate degree or below 482 (12.9%) 1202 (17.9%)

  Bachelor degree or above 3252 (87.1%) 5521 (82.1%)

 Habitual residence 14.138 0.001

  Western region 1444 (38.7%) 2376 (35.3%)

  Central region 945 (25.3%) 1885 (28.0%)

  Eastern region 1345 (36.0%) 2462 (36.6%)

Work-related factors

 Qualification title 39.140 < 0.001

  Junior or below 1721 (46.1%) 3251 (48.4%)

  Moderate 1599 (42.8%) 2513 (37.4%)

  High 414 (11.1%) 959 (14.3%)

 Monthly income (CNY) 23.232 < 0.001

  ≤ 4000 1460 (39.1%) 2402 (35.7%)

  4001–6000 1294 (34.7%) 2268 (33.7%)

  ≥ 6001 980 (26.3%) 2053 (30.5%)

 Years of service 68.226 < 0.001

  < 1 390 (10.4%) 1058 (15.7%)

  1–5 1394 (37.3%) 2571 (38.2%)

  ≥ 6 1950 (52.2%) 3094 (46.0%)

 Night shift (times/month) 249.630 < 0.001

  ≤ 5 464 (12.4%) 1569 (23.3%)

  6–10 2017 (54.0%) 3616 (53.8%)

  ≥ 11 1253 (33.6%) 1538 (22.9%)

 Experienced workplace violence 505.586 < 0.001

  No 241 (6.5%) 1612 (24.0%)

  Yes 3493 (93.6%) 5111 (76.0%)

Lifestyle factors

 Smoking 109.831 < 0.001

  No 2564 (68.7%) 5242 (78.0%)

  Yes 1170 (31.3%) 1481 (22.0%)

 Drinking 8.990 0.003

  No 2344 (62.8%) 4417 (65.7%)

  Yes 1390 (37.2%) 2306 (34.3%)

 Physical exercise (times/week) 355.795 < 0.001

  Never 2195 (58.8%) 2702 (40.2%)

  Once 751 (20.1%) 1659 (24.7%)

  Twice or more 788 (21.1%) 2362 (35.1%)
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stressors would increase the stress level and exacer-
bate depressive symptoms for physicians who work in a 
high-pressure environment for a long time. Siegrist’s ERI 
model proposed that the ERI is an indicator of occupa-
tional stress [24]. This study also revealed that physicians 
with ERI were more likely to experience depressive symp-
toms, which was consistent with the study by private 
physicians in Japan [33]. Ge et al. have noted a relatively 
high level of ERI among Chinese healthcare workers [34]. 
Existing research indicates that an imbalance of effort 
and reward can lead to feelings of humiliation and low 
self-esteem, both of which are important psychological 
processes in the development of depression [35–37].

In addition, the profession of emergency physician 
is also characterized by shift work in order to provide 
medical services to patients around the clock. Shift work 
includes night work. It has been reported that physicians 
take on more night shifts than other professions [38]. 
Prolonged night work disrupts the circadian rhythm on 
sleep, hormone regulation, and many other biological 
functions, which induces activation of clinical pathways 
of depressive symptoms and increases the risk of depres-
sive symptoms [39]. Meta-analysis studies have shown 
that the risk of depressive symptoms increased by 33%–
42% among persons working night shifts [40, 41]. Our 
findings also demonstrated that emergency physicians 
who worked more night shifts per month had a higher 
risk of depressive symptoms.

The higher risk of depressive symptoms among emer-
gency physicians than the general population may also 
be related to their greater susceptibility to workplace 
violence. Physicians are a high-risk group for work-
place violence because they often deal with a person in 
stressful and emotional situations [42, 43]. According to 
Cognitive Trauma Theory [44], workplace violence as a 
traumatic event not only undermines physicians’ posi-
tive perceptions of society, but also severely impairs their 
psychological balance and makes them more susceptible 
to depressive symptoms. This study also found that the 
exposure to workplace violence was one of the signifi-
cant risk factors for physicians to have depressive symp-
toms, which was consistent with the results conducted 
in healthcare workers [45, 46]. This might be because 

workplace violence could lead to feelings of helpless-
ness and despair, which have been reported to be closely 
linked to the etiology of depression [47]. Another possi-
ble explanation is that physicians are prone to doubt their 
self-worth and professional value due to workplace vio-
lence, which increases the risk of depressive symptoms 
[48].

Of note, this study found that emergency physicians 
with higher levels of self-efficacy showed a lower risk 
of depressive symptoms, which is consistent with what 
was proposed by social cognitive theory [49]. Physicians 
who exhibit high self-efficacy generally feel confident in 
their ability to cope with stress and persist in the face 
of challenges. Positive self-evaluation improves physi-
cians’ control over their work tasks, thus contributing to 
reduce their risk of depressive symptoms. It is of great 
importance to take measures to improve physicians’ 
self-efficacy.

The study findings highlight the importance of address-
ing depressive symptoms among emergency physicians 
for policymakers and hospital administrators. ERI and 
workplace violence are the two most significant risk fac-
tors to the depressive symptoms. As for the ERI, our 
study emphasizes the importance of the reciprocal expe-
rience between effort and reward in reducing the risk of 
depressive symptoms. To achieve this reciprocal, hos-
pital administrators can implement a variety of incen-
tives, such as increasing salaries and benefits, offering 
more training opportunities, and expanding promotion 
pathways.

In terms of workplace violence, given the occupa-
tional characteristics of emergency physicians, our study 
suggests taking relevant measures from the aspects of 
prevention, emergency response, and handling. First, 
medical staff should take emergency drills on workplace 
violence to enhance their ability to prevent and respond 
to workplace violence. Second, a hospital violence emer-
gency management system should be established to 
ensure timely warning, monitoring, and handling of 
workplace violence. In addition, hospitals should have 
dedicated psychological counselors and develop effective 
mental health support plans to provide timely psycholog-
ical intervention for physicians experiencing depression 

Table 3 (continued)

CNY Chinese Yuan, ERI effort-reward imbalance, SD standard deviation

Variables Major depression (N = 3734) Without major depression 
(N = 6723)

χ2 P value

ERI 743.793 < 0.001

 No 257 (6.9%) 2003 (29.8%)

 Yes 3477 (93.1%) 4720 (70.2%)

Self-efficacy (mean ± SD) 26.8 ± 5.9 23.0 ± 6.4 30.205 < 0.001
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and other psychological issues due to workplace vio-
lence. The mass media also should use their advantages 
to objectively report on incidents of violence against phy-
sicians, raising public awareness and understanding of 
such events. Last but not least, establishing a scientific 
shift system and properly arranging physician handovers 
in clinical work can help reduce the risk of depressive 
symptoms among physicians as well.

Limitations
First, the physicians included in this study were emer-
gency physicians. Compared to physicians in other 
departments, emergency physicians frequently con-
tend with challenging working conditions and sig-
nificant stress, they are potentially at a higher risk for 
experiencing depressive symptoms. Caution is war-
ranted when generalizing our conclusion to all physi-
cians. Second, this study used a self-report approach to 
measure depressive symptoms that may lead to recall 
bias. Finally, as we collected data via online survey, 
the majority of the respondents were from younger 
and middle-aged groups who use the Internet and 
electronic devices more frequently. This may lead to 
selection bias. Therefore, we employed PSM to ensure 
baseline comparability between emergency physicians 
and the general population and remained cautious 
when interpreting the results.

Conclusion
The risk of emergency physicians developing depressive 
symptoms is higher than that of the general population. 
ERI and workplace violence are the two most significant 
risk factors for depressive symptoms among emergency 
physicians, indicating that improving physicians’ working 
conditions is of great significance in reducing their risk of 
depressive symptoms.

Abbreviations
PHQ-9  Patient Health Questionnaire-9
ERI  Effort-reward imbalance
ERR  Effort-reward ratio
GSE  General Self-Efficacy Scale
PSM  Propensity score matching

Table 4 Binary logistic regression of factors related to major 
depression among emergency physicians (n = 10 457)

Variables OR 95% CI P value

Basic characteristics

 Age (years)

  ≤ 30 Reference

  31–40 1.02 0.89–1.17 0.772

  ≥ 41 0.84 0.70–1.01 0.057

 Gender

  Male Reference

  Female 1.00 0.89–1.12 0.976

 Marital status

  Unmarried/other Reference

  Married 0.75 0.65–0.86 < 0.001

 Educational level

  Associate degree or below Reference

  Bachelor degree or above 1.22 1.06–1.40 0.006

 Habitual residence

  Western region Reference

  Central region 0.82 0.73–0.92 0.001

  Eastern region 0.84 0.75–0.93 0.001

Work-related factors

 Qualification title

  Junior or below Reference

  Moderate 1.09 0.97–1.23 0.147

  High 1.03 0.85–1.24 0.780

 Monthly income (CNY)

  ≤ 4000 Reference

  4001–6000 0.83 0.74–0.92 0.001

  ≥ 6001 0.66 0.58–0.74 < 0.001

 Years of service

  < 1 Reference

  1–5 1.26 1.08–1.46 0.003

  ≥ 6 1.56 1.32–1.84 < 0.001

 Night shift (times/month)

  ≤ 5 Reference

  6–10 1.33 1.16–1.51 < 0.001

  ≥ 11 1.83 1.58–2.11 < 0.001

 Experienced workplace violence

  No Reference

  Yes 2.51 2.16–2.94 < 0.001

Lifestyle factors

 Smoking

  No Reference

  Yes 1.64 1.47–1.84 < 0.001

 Drinking

  No Reference

  Yes 0.96 0.87–1.07 0.463

 Physical exercise (times/week)

  Never Reference

  Once 0.69 0.61–0.77 < 0.001

  Twice or more 0.59 0.53–0.66 < 0.001

Table 4 (continued)

OR odds ratio, CI confidence interval, CNY Chinese Yuan, ERI effort-reward 
imbalance

Variables OR 95% CI P value

ERI

 No Reference

 Yes 4.18 3.62–4.85 < 0.001

Self-efficacy 0.91 0.91–0.92 < 0.001
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CI  Confidence interval
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