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Purpose: Depression is common in medical practitioners across all stages of their careers, but few studies have explored positive
factors for combatting depression in emergency physicians. This study aims to explore the association between psychological
capital and depression among Chinese emergency physicians, along with the mediating role of social support in this relationship.
Methods: A cross-sectional survey was conducted at 33 grade III and class A general hospitals in 13 cities of Jiangsu Province,
China. Emergency physicians participating in the study completed 568 questionnaires on psychological capital, social support, and
depression. Regression analysis was applied to explore the relationship between psychological capital, social support, and depression,
and to assess the mediating role of social support.
Results: The rate of potentially depressed physicians was determined as 18.5% among our study sample. Depression was negatively
correlated with psychological capital (r = −0.384, p < 0.01) and its four components of hope, self-efficacy, resiliency, and optimism, and
negatively correlated with social support (r = −0.299, p < 0.01). Depression was negatively affected by psychological capital (c = −0.398,
p < 0.001), or by both psychological capital (c′ = −0.334, p < 0.001) and social support (b = −0.171, p < 0.001), and social support was
positively affected by psychological capital (a = 0.372, p < 0.001), leading to a mediation effect of −0.064 and accounting for
approximately 16.0% of the total effect of psychological capital on depression. Furthermore, social support exhibited a potent mediating
role for emergency physicians with potential depressive disorder compared to those without depression.
Conclusion: Psychological capital not only can directly affect depression, but can also alleviate it by increasing social support.
Hospitals should pay attention to the mental health status of emergency physicians, and psychological capital training and emotional
support can be implemented to improve mental health.
Keywords: depressive symptoms, psychological capital, social support, influence mechanism, emergency physician

Introduction
Depression is a common neuropsychiatric disorder characterized by sadness, loss of interest or pleasure in life, feelings
of tiredness, and poor concentration.1 More than 300 million people suffer from depression worldwide, equivalent to
4.4% of the world’s population.1 It is projected that by 2025, the prevalence of mental disorders in China will increase by
approximately 10% to 36.9 million.2 In extreme cases, depression can lead to suicide, with the number of victims close to
0.8 million per annum.1 One might be shocked by this statistic, but what is the status quo for those who provide
professional medical care and emergency assistance in regard to depression or suicidal tendencies?

“Put on your own oxygen mask before assisting others.” — Randy Pausch, The Last Lecture.

Depression and Suicidal Tendency in Medical Practitioners
Depression is as common in medical practitioners across all stages of their careers as in the general population,3,4

occurring much more frequently than with other professionals,5 with the morbidity of depression among medical
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practitioners estimated between 12.1% and 19.3%.6 More specifically, it was disclosed that the prevalence of depression
among resident physicians was 28.8% and increased year by year;7 among residency trainees in general surgery, the
prevalence of depression approached 40%,8 and approximately 61.7% of nurses presented with different degrees of
depression in a study conducted in China.9 Another mental health survey of primary-care physicians in China showed
that 31.7% suffered from depression.10 There have been few studies on depression among emergency physicians in
China, and a new study shows that a total of 35.6% of emergency physicians suffered from depression among 15,243
national samples.11

Since the 1960s, many studies have confirmed that medical practitioners have a higher rate of suicide than other
professionals, with depression as the leading risk factor.3 Critical risk factors for depression and suicidal attempt in
physicians include work stress and burnout.4 Burnout affects 76% of resident physicians and around 70% of physicians.12

Furthermore, the problem of depression and suicidal tendency in physicians often leads to the remarkable (and tragic)
distinction of having more successful suicides than the general population.13 It was reported that over 400 physicians
took their own lives in the US each year, presumably related to increasing depression.6 In addition to suicide, the sudden
death of physicians in China also poses a concern. Research has indicated that nearly 3 physicians died from sudden
death every month in 2017.14 However, physicians per se do not often recognize the symptoms of depression, and they
seek help even less often.5

In addition, physicians are frequently affected by the intensity of clinical practice, the higher risk of litigation, and the
chronic fatigue of circadian rhythm disruption, all of which particularly predispose emergency physicians (EPs) to a high
risk of depression,15 which is exacerbated by their arduous working conditions including significant psychological
demands, lack of resources, and poor supports.16 In China, physicians also suffer from public distrust. Research has
shown that between 2011 and 2016, the percentage of people who trusted their physicians fell from 83.4% to 64.2%.17 As
public trust declines, the trend of violent events against physicians remains ongoing.18 All of these factors cause
physicians to live under great psychological stress. Due to the low level of public awareness and stigma of
depression,19 many physicians with depressive symptoms in China would be reluctant or embarrassed to seek profes-
sional medical care,20 different from the concern of western physicians about repercussions to their medical licensure.21

Rather, they might attempt to deal with substance abuse, depression, or suicidal thoughts alone,6 indicating the urgent
need for additional professional supports for physicians with depression.4

Psychological Capital as a Positive Psychological Resource for Addressing Depression
Psychological capital (PsyCap) is defined as “a positive state of mind exhibited during the growth and development of an
individual”, comprising four core components: self-efficacy, optimism, hope, and resiliency.22 As a beneficial resource,
PsyCap was reported to be negatively associated with depression,23 and all four of its components positively related to the
adaptive response to depression.24 Those physicians with high anxiety scores displayed the potential signs of developing
depression,25 and PsyCap was demonstrated to be a protective factor for fighting against anxiety and depression.23,26

Social Support as a Positive Social Resource for Depression
In parallel, the ability of social support (SS) to serve as a crucial social factor with beneficial effects on human health has
long been recognized27 and well documented for several decades now.27,28 People persist, cope, and thrive not as isolated
individuals but as members of social groups.29 Therefore, most patients long to receive SS from their physicians, friends,
and family.30 SS, as a “stress buffer”, can reduce anxiety symptoms31 and to a certain extent can alleviate an individual’s
stress and improve individual physical and mental health.32 SS reportedly mediates, at least in part, the relationship
between optimism and depression among women at risk for breast cancer33–35 and serves as a full mediator of the effects
of HIV stigma on both depression and quality of life.36 Thus, we hypothesize that SS acts as a mediator in the
relationship between PsyCap and depression for Chinese EPs.

In summary, a wealth of literature has validated the mediating role of SS in depression.37 However, due to the paucity
of publications on the relationship between PsyCap, SS, and depression for physicians—especially regarding EPs—it is
of great practical significance to explore the relationship between these factors for the sake of improving the health level
and medical service quality of EPs in China. The present study aims to make such an effort and bridge this gap. We
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hypothesized that a) depression negatively relates to PsyCap and its four factors, as well as SS; and b) SS mediates the
pathways of PsyCap and its major factors on depression.

Methods
Participants and Procedure
In July and August 2017, a cross-sectional survey was performed at 33 grade III and class A (top-level) general hospitals
in 13 prefecture-level cities of Jiangsu Province in eastern China (see Figure 1). A randomized cluster sample was used
to select qualified emergency departments from those hospitals, and an anonymous self-assessment questionnaire was
distributed to all selected participants (emergency physicians).

The inclusion criteria for participants included: first, being regular staff who are certified as emergency physicians and
work in hospitals; second, having no cognitive impairment and being able to understand the questions on the ques-
tionnaire; and third, voluntarily participating in our survey and following the principle of informed consent.

Procedures and quality control included: 1) all investigators were trained to guarantee the standardization of the
survey; 2) prior to the formal measurement, the investigators meticulously clarified the questionnaire profiles and
conducted on-site questionnaire distribution, followed by an on-site request for the questionnaire completion and
submittal to ensure the validity and the response rate; 3) the questionnaires with missing or incorrect items were
screened to ensure the accuracy of statistical data, and cases with missing data were deleted; 4) during data entry, all
the records were inputted and verified by two investigators for consistency.

Figure 1 Administrative divisions of prefecture-level cities of Jiangsu Province, China.
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Ethical Considerations
This study was reviewed and approved by the Ethics Committee of Xuzhou Medical University. All participants were
informed about the purpose of this study, in accordance with the Declaration of Helsinki. The survey was conducted under
the consent of the participants, and was also approved and assisted by the relevant hospital administrators. The participants
were informed about 1) the purpose and procedures of the study, and 2) the privacy protection policy. The data collected will
only be used for relevant research and will not be used for any other purposes that may violate personal privacy.

Measures
The general questionnaire comprised two sections. In the first part, the social demographic and other relevant features of
the EPs, such as gender, age, educational background, work-years, professional post, current position-years, and hospital
grade were anonymously self-reported and recorded. In the second part, the assessment and diagnostic instruments
utilized in our survey consisted of three scales (Chinese versions), including the Symptom Checklist-90, Psychological
Capital Questionnaire, and Social Support Rating Scale. All three scales were standardized, suitable for the Chinese
population, and had high reliability and validity, as detailed below.

Symptom Checklist-90 (SCL-90)
The Symptom Checklist-90-Revised is a 90-item self-reported symptom inventory developed by Leonard R. Derogatis in
the mid-1970s and widely employed to measure psychological status or screen for mental disorders.38 SCL-90 is scored
with a Likert 5-point scale, with a higher score representing a more evident degree of depression. Both the overall SCL-
90 scale (Cronbach’s α = 0.96) and the depression subscale (comprising 13 items, with Cronbach’s α = 0.82) have strong
internal consistency.39 An average score of 2 points for the depression subscale was employed as the cut-off value to
calculate the detection rate and to determine whether the respondents (ie, EPs) would likely exhibit depression.40 Of note,
there is no significant difference in the detection rate (p > 0.05) compared with that yielded by the mean score of the scale
norm, indicating that this cut-off value (ie, 2 points) can be directly applied. In this study, the total reliability of SCL-90
was 0.973 and the reliability of the depression subscale was 0.912.

Psychological Capital Questionnaire (PCQ-24)
PsyCap was measured via the Psychological Capital Questionnaire, which was developed by Luthans et al with a high
internal consistency coefficient.22 The PCQ-24 consists of four dimensions (self-efficacy, hope, optimism, and resili-
ence), with each dimension including six items. Each of the items is scored on a Likert 6-point scale, with 1 indicating
potent disagreement and 6 indicating strong agreement. A higher score generally indicates a higher level of PsyCap and
better mental health. In this study, the total reliability of the PCQ-24 scale was 0.933.

Social Support Rating Scale (SSRS)
The Social Support Rating Scale, designed by Xiao in 1986, was adopted to measure an individual’s social support within
three dimensions: objective social support, subjective social support, and social support availability.41 Objective social
support represents visible, or practical, support, as well as direct material support, along with the existence and
participation of social networks and group relations. Subjective social support refers to an emotional experience in
which the individual is respected, supported, and appreciated in society. Social support availability indicates the degree of
individual acceptance and utilization of social support. There are 10 items in the SSRS, with each worth 1–4 points and
a higher score representing a better general SS. In this study, the total reliability of SSRS was 0.886.

Statistical Analysis
Data Detection Method
The Harman’s single-factor test and variance inflation factor (VIF) test were employed to assess the common method bias
(CMB) and the multicollinearity of variables. Most studies using the Harman’s single-factor test have adopted a single
factor by which the variation to be interpreted cannot exceed 40% or 50%,42 while VIF of less than 10 often indicates the
absence of multicollinearity.43
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Descriptive Statistics
The socio-demographic characteristics were described with mean and standard deviation (SD) for continuous variables
(eg, the score for depression, PsyCap, or SS) or rate (or proportion) for discrete variables (eg, gender or educational
background). The independent samples t-test and one-way analysis of variance (ANOVA) were used to describe and
compare the socio-demographic data (eg, gender, age, and working-years) and the distribution of the score of depression
symptoms. The Bonferroni correction was performed for multiple testings when the results of variance analysis were
significant. The Pearson and Spearman rank correlation analyses were used to describe the correlation among socio-
demographic variables, depression, SS, and PsyCap (and its components).

Regression Analysis
Multiple-linear regression was applied to explore the relationship between depression, PsyCap, and SS; the mediation
analyses were utilized to examine the mediating effect of SS on the pathway from PsyCap to depression (see
Figure 2).44–47 In the mediation analysis, we employed the joint significance test method to evaluate the significance
of the estimated mediation effect.48 In addition, c is the total effect; c′ is the direct effect of PsyCap on depression; a is
the effect of PsyCap on SS; and b is the effect of SS on depression. The mediating effect can be calculated by the product
of a and b (ie, a × b); and we have the following relationship in the linear mediation analysis: c = ab + c′. SPSS 22.0 was
used for all data analysis. All significance tests were two-sided with a significance level of 0.05.

Results
Sample Description
A total of 593 EPs were recruited for this study, among whom 568 submitted valid questionnaires (total effective rate
95.8%), including 356 (62.7%) males and 212 (37.3%) females. The majority of participants (55.3%) were ages 26–35.
Most (67.6%) of the participants had less than 10 years of working experience, and most (57.6%) had a master’s degree
or higher level of education. Nearly half (47.9%) were residents or interns. Sample details are shown in Table 1.

The Harman’s single-factor test revealed that the proportion of the variance interpreted by the first factor was 35.0%
and the estimated VIF ranged between 1.2 and 3.1, indicating modest evidence for the presence of CMB and multi-
collinearity in our data.

Degree of Depression
Table 2 shows that the average score of depression among overall EPs was 1.54 ± 0.55. There was a significant difference
in depression among EPs with various working-years (p < 0.001). Specifically, the EPs with 11–20 working-years on
average had the highest depression score. There was no evident difference in depression with respect to gender, age,

Figure 2 Conceptual and statistical diagram of the mediation analysis for the relationship between psychological capital (PsyCap), social support (SS) and depression. (A)
Relationship between PsyCap and depression; (B) Relationship between PsyCap, SS and depression. Here, PsyCap serves as the exposure, SS as the mediator, depression as
the outcome, and U the confounding factor.
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Table 1 Collation and Analysis of Participants’ Demographic Information

Variable Category Participants Percentage (%)

Gender Male 356 62.7
Female 212 37.3

Age ≤25 46 8.1

26–35 314 55.3
36–45 152 26.8

≥46 56 9.9

Work-yrs ≤10 384 67.6
11–20 121 21.3

21–30 54 9.5
≥31 9 1.6

Edu-bac ≤ Associate degree 11 1.9

Bachelor’s degree 230 40.5
≥Master’s degree 327 57.6

Pro-pos Resident or intern 272 47.9

Attending physician 170 29.9
Deputy chief physician 82 14.4

Chief physician 44 7.7

Abbreviations: Work-yrs, working-years; Edu-bac, educational background; Pro-pos, professional post.

Table 2 Depression and Depressive Disorder Among Emergency Physicians

Category Participants Depression t or F Depressive Disorder t or F

N Mean ± SD (p-value) N (%) Mean ± SD (p-value)

Total 568 1.54±0.55 105(18.5) 2.45±0.52

Gender
Male 356 1.51±0.51 t = −1.593 (p =0.112) 56(15.7) 2.43±0.48 t = −0.539 (p =0.591)
Female 212 1.59±0.61 49(23.1) 2.48±0.56

Age
≤25 46 1.44±0.37 F = 1.676 (p =0.171) 4(8.7) 2.18±0.30 F = 2.575 (p =0.058)
26–35 314 1.54±0.52 58(18.5) 2.40±0.45
36–45 152 1.60±0.62 37(24.3) 2.50±0.52

≥46 56 1.44±0.65 6(10.7) 2.94±0.94

Work-yrs
≤10 384 1.51±0.49 F = 6.678 (p <0.001) 62(16.2) 2.36±0.45 F = 2.991 (p =0.055)
11–20 121 1.70±0.71 37(30.6) 2.59±0.58

21–30 54 1.42±0.54 6(11.1) 2.71±0.61
≥31 9 1.14±0.17 - -

Edu-bac

≤ Associate degree 11 1.79±1.02 F = 1.782 (p =0.169) 3(27.3) 3.05±1.25 F = 5.490 (p =0.005)
Bachelor’s degree 230 1.56±0.61 45(19.6) 2.58±0.58

≥ Master’s degree 327 1.51±0.49 57(17.4) 2.33±0.36

Pro-pos
Resident or intern 272 1.53±0.49 F = 2.437 (p =0.064) 50(18.4) 2.35±0.31 F = 1.489 (p =0.222)
Attending physician 170 1.59±0.64 38(22.4) 2.51±0.68

Deputy chief physician 82 1.56±0.63 15(18.3) 2.64±0.60
Chief physician 44 1.34±0.35 2(4.5) 2.54±0.33

Abbreviations: Work-yrs, working-years; Edu-bac, educational background; Pro-pos, professional post; SD, standard deviation.
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educational background, and professional post. In addition, there were 105 EPs who had an average depression score of ≥
2, resulting in an overall rate of depressive disorder (DepD) of 18.5% (= 105/568) and corresponding to an average DepD
score of 2.45 (SD = 0.52). Among them, the detection rate of DepD was 23.1% (= 49/212) in females and much higher
than that in males (15.7% = 56/356), and there were significant differences in the DepD among different educational
backgrounds (p = 0.005). More specifically, the EPs with a master’s degree or above on average had the lowest
depression scores.

PsyCap Level
No gender difference was observed in PsyCap among the EPs studied (p = 0.472), but there were substantial distinctions
in the age level (p < 0.001), working-years (p = 0.009), and professional post (p < 0.001). Specifically, the EPs of age 46
or above, on average, had higher scores than those of age 35 or below. The difference in PsyCap score was only
significant between the EPs with 10 working-years or below and those with working-years of 21 and 30. The EPs whose
professional post was chief physician had higher scores than those who held the professional post of resident, intern, or
attending physician (see Table 3).

Social Support
No difference in the SS score was observed in regard to gender, working-years, and professional post (p > 0.05), but there
were significant differences in the SS score for age (p = 0.006) and educational background (p = 0.003). More
specifically, the EPs below age 25 exhibited a lower SS score compared to others, except for those of age 46 or
above. Further, the EPs with a master’s degree or above on average had the highest SS scores. In addition, the SS score
typically increased with higher educational level as well as professional post (see Table 3).

Correlation Analysis
A non-significant correlation existed between the depression score and all the socio-demographic factors (Table 4), whereas
depression was negatively related to PsyCap (r = −0.384, p < 0.01) and its four factors, including hope (r = −0.360), self-efficacy
(r = −0.184), resiliency (r = −0.387), and optimism (r = −0.344), and was also negatively associated with SS (r = −0.299,
p < 0.01). Furthermore, we identified a positive correlation between PsyCap and SS (r = 0.264, p < 0.01; Table 4).

Multiple Regression and Mediation Analyses
Regression analysis was conducted to explore whether PsyCap had an effect on depression and whether SS could mediate
the effect of PsyCap (Figure 2). To achieve these goals, multiple models with standardized scores for PsyCap, SS, and
depression were fitted (Table 5). M1 was employed to confirm the overall relationship between PsyCap and depression
(ie, H0: c = 0), M2 was utilized to explore the relationship between PsyCap and SS (ie, H0: a = 0), and M3 was adopted to
evaluate the association between SS and depression while adjusting for the direct effect of PsyCap (ie, H0: b = 0). As for
the results of these models, we identified that: 1) depression was negatively affected by PsyCap (c = −0.398, p <
0.001), 2) SS was positively affected by PsyCap (a = 0.372, p < 0.001), and 3) depression was simultaneously negatively
influenced by PsyCap (c′ = −0.334, p < 0.001) and SS (b = −0.171, p < 0.001). On the grounds of these findings, we
conclude that SS plays an important mediating role in the path from PsyCap to depression, with a mediating effect of
−0.064 (= −0.372 × 0.171), accounting for approximately 16.0% (= 0.064/0.398) of the total effect of PsyCap on
depression.

Moreover, controlling for demographic variables, we further explored the relationship between PsyCap, SS, and depression in
each of the four factors of PsyCap (Table 6). In the mediation analysis, we found that: 1) depression was negatively influenced by
hope (c = −0.205, p = 0.002), resiliency (c = −0.209, p =0.001), and optimism (c = −0.141, p = 0.006) and positively affected by
self-efficacy (c = 0.123, p = 0.018); 2) SS was only positively influenced by optimism (a = 0.266, p < 0.001); 3) depression was
jointly influenced by hope, self-efficacy, resiliency, and SS, but not optimism. Therefore, we conclude that optimism has a direct
negative effect on depression and further has an indirect effect on depression via the complete mediating role of SS (b = −0.181),
contributing to a mediating effect of −0.048 (= −0.181 × 0.266) in all the EPs.
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Furthermore, we implemented the same analytical procedures as above with a special group of 105 EPs who were
evaluated for potential depressive disorder because they had an average depression score of greater than 2 (Table 6). For
comparison, we also performed the same analyses for the remaining 463 EPs with an average depression score of less

Table 3 Psychological Capital and Social Support Among Emergency Physicians

Category Psychological Capital t or F Social Support t or F

Mean ± SD (p-value) Mean ± SD (p-value)

Total 99.727±16.05 42.07±8.31

Gender
Male 100.10±15.80 t = 0.719 (p =0.472) 42.60±7.54 t = 1.858 (p =0.064)
Female 99.10±16.50 41.18±9.41

Age
≤25 96.20±13.38 F =6.190 (p <0.001) 38.26±9.20 F =4.223 (p =0.006)
26–35 98.121±16.69 42.17±8.57

36–45 101.51±15.66 43.16±7.22
≥46 106.79±12.97 41.66±8.09

Work-yrs

≤10 98.53±16.17 F =3.879 (p =0.009) 41.91±8.76 F =0.325 (p =0.808)
11–20 100.52±16.15 42.22±6.61

21–30 104.70±14.10 43.00±8.89

≥31 110.22±12.11 41.11±5.30
Edu-bac

≤ Associate degree 98.27±12.32 F =0.281 (p =0.755) 33.36±8.33 F =5.943 (p =0.003)
Bachelor’s degree 100.31±15.71 41.62±8.23
≥ Master’s degree 99.36±16.42 42.64±8.24

Pro-pos

Resident or intern 97.17±16.08 F =8.582 (p <0.001) 41.13±8.89 F =2.324 (p =0.074)
Attending physician 100.08±16.09 42.88±7.74

Deputy chief physician 102.33±15.08 42.79±7.81

Chief physician 109.30±12.22 43.43±7.15

Abbreviations: Work-yrs, working-years; Edu-bac, educational background; Pro-pos, professional post; SD, standard deviation.

Table 4 Correlation Analysis of Socio-Demographic Factors and Variables

1 2 3 4 5 6 7 8 9 10 11 12

1 Gender –

2 Age −0.082 –

3 Work-yrs 0.007 0.740** -
4 Edu-bac −0.047 0.123** −0.038 -

5 Pro-pos −0.092* 0.726** 0.673** 0.044 -

6 Depression 0.070 0.012 −0.013 −0.068 −0.048 -
7 SS −0.082 0.081 0.027 0.108** 0.097* −0.299** -

8 PsyCap −0.030 0.174** 0.138** −0.021 0.202** −0.384** 0.264** -

9 H −0.043 0.127** 0.107* −0.025 0.165** −0.360** 0.318** 0.896** -
10 E 0.002 0.200** 0.194** −0.067 0.252** −0.184** 0.318** 0.772** 0.675** -

11 R −0.044 0.166** 0.110** 0.027 0.188** −0.387** 0.364** 0.874** 0.530** 0.745** -

12 O −0.015 0.095* 0.057 −0.009 0.081 −0.344** 0.374** 0.798** 0.409** 0.581** 0.643** -

Note: *p < 0.05, **p < 0.01.
Abbreviations: Work-yrs, working-years; Edu-bac, educational background; Pro-pos, professional post; SS, social support; PsyCap, psychological capital; H, hope; E, self-
efficacy; R, resiliency; O, optimism.
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than 2 (Table 7). Herein, we identified some discrepancy in the results: 1) depression was negatively affected by
resiliency and optimism, and positively affected by self-efficacy; nevertheless, compared with all EPs, the effect was
stronger for EPs with potential depressive disorder (c = −0.444 vs −0.209, −0.267 vs −0.141, 0.233 vs 0.123,
respectively); 2) in the subgroup of EPs without potential depressive disorder, depression was only negatively influenced
by hope, whereas the effect was weaker than that obtained with all the EPs (c = −0.130 vs −0.205).

Discussion
To explore the relationship between PsyCap, SS, and depression in medical practitioners, our team conducted a survey
investigating the status quo of depression among EPs. We identified that the average score of depression among EPs was
generally higher compared with the results observed in prior studies by Jin, Wu, and Zhang;49 Tang et al;50 Chen and
Li;51 Tong;41 and Liu et al,52 with respect to the application of SCL-90 in other Chinese populations, which may be
a consequence of the diversity in occupations. A 24-hour shift responsibility system is routinely implemented in the
emergency department of all the hospitals involved, and the EPs should always be fully prepared for emergency incidents
to prompt medical response and care that spans a full 24 hours, which frequently subjects the EPs to patients or families

Table 5 Multiple Regression Analysis of PsyCap and SS on Depression

Model M1

(Step1: PsyCap →Dep)
M2

(Step2: PsyCap →SS)
M3

(Step3: PsyCap+SS →Dep)

c p-value a p-value b (c′) p-value

Control variables
Gender 0.133 0.099 −0.126 0.120 0.112 0.161

Age 0.230 0.007 0.008 0.929 0.231 0.006

Work-yrs −0.089 0.289 −0.073 0.391 −0.101 0.221
Edu-bac −0.179 0.016 0.203 0.007 −0.144 0.050

Pro-pos −0.045 0.475 0.045 0.468 −0.037 0.550

Independent variables
PsyCap −0.398 <0.001 0.372 <0.001 −0.334 <0.001

SS −0.171 <0.001

R2 0.169 0.159 0.193
∆R2 0.025

F 19.008 <0.001 17.669 <0.001 19.191 <0.001

Notes: All non-control variables data were standardized. Step1+step2+step3 for the mediation analysis, ∆R2 = R3
2 - R1

2.
Abbreviations: Work-yrs, working-years; Edu-bac, educational background; Pro-pos, professional post; PsyCap, psychological capital; SS, social support; Dep, depression.

Table 6 Multiple Regression Analysis of PsyCap Factors and Social Support on Depression

Model M1

(Step1: PsyCap →Dep)
M2

(Step2: PsyCap →SS)
M3

(Step3: PsyCap + SS →Dep)

c p-value a p-value b (c′) p-value

H −0.205 0.002 0.104 0.127 −0.186 0.005
E 0.123 0.018 0.083 0.116 0.138 0.007

R −0.209 0.001 0.005 0.936 −0.208 0.001

O −0.141 0.006 0.266 <0.001 −0.093 0.070
SS −0.181 <0.001

R2 0.181 0.153 0.209

∆R2 0.028
F 31.058 <0.001 25.452 <0.001 29.609 <0.001

Notes: All variables data were standardized; Step1+step2+step3 for the mediation analysis, ∆R2 = R3
2 - R1

2.
Abbreviations: Dep, depression; SS, social support; PsyCap, psychological capital; PsyCap consists of four factors; H, hope; E, self-efficacy; R, resiliency; O, optimism.
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who display negative emotions or behaviors, including those who are drunk, ornery, aggressive, or even violent.
Therefore, the vast majority of EPs are in a state of high stress and overload for prolonged shift durations and often
experience great psychological pressure every day, which is especially typical in the tertiary grade-A general hospitals in
China.53 Importantly, Chinese society is collectivist. When EPs have problems, for the sake of group harmony, they tend
to blame the problems on themselves and choose to fight against the pressure alone. Furthermore, the restriction of their
working environment and monotony of their working procedures can predispose the EPs to deprivation in regard to social
activity, lack of desire to engage in activities, and decline of interest in life, ultimately leading to disappointment,
pessimism, despair, and depression as well as other possible negative emotions.

Moreover, our study estimated that approximately 18.5% of EPs suffer from potential depressive disorder, essentially
consistent with previous findings (12.1–19.3%) in regard to physicians in the general population in the U.S.6 but different
from the results of 28.8% of physicians in the earlier studies on resident physicians,7 indicating that the depression
prevalence in EPs in tertiary grade-A general hospitals in Jiangsu is comparable to that found in their foreign counter-
parts, and that the depression status of residents in emergency departments is lower (better) than that in foreign countries,
which could be attributable to the diverse levels of local economic development in those studies.

The depression scores differed in terms of EPs’ working-years, with significantly higher scores for those with 11–20
working-years. More than 10 years of working time caused doctors to reach the stage of physical and psychological
fatigue, and 10 years is also a significant time span in Chinese culture. China’s professional title promotion system
stipulates that physicians can submit applications every 5 years. After 10 years of service, doctors can seek promotion to
the position of deputy chief physician, which requires difficult-to-attain scientific research and clinical experience. Thus,
hospital authorities should pay more attention to these first-line physicians and provide more organizational support as
well as humane care. For those EPs with several influencing factors of depressive disorder in particular, some
corresponding intervention measures should be taken to prevent the tragedy of individual suicide. No significant
difference in depression was observed in terms of gender, age, educational background, and professional post among
EPs. This may be attributed to the nature of EPs’ work, since they all share an identical working environment and high
workload and encounter a combination of complicated conditions while treating emergency patients each day. However,

Table 7 Multiple Regression Analysis for Emergency Physicians with DepD and without DepD

Model M1

(Step1: PsyCap →Dep)
M2

(Step2: PsyCap →SS)
M3

(Step3: PsyCap + SS →Dep)

c p-value a p-value b (c′) p-value

Factor average score ≥2 (n = 105 with DepD)

H 0.191 0.151 −0.048 0.741 0.176 0.162

E 0.223 0.035 0.104 0.360 0.255 0.012

R −0.444 0.001 0.231 0.094 −0.372 0.003

O −0.267 0.007 0.206 0.054 −0.203 0.033

SS −0.309 0.001

R2 0.273 0.175 0.355

∆R2 0.082

F 9.378 <0.001 5.320 0.001 10.889 <0.001

Factor average score < 2 (n = 463 without DepD)

H −0.130 0.002 0.110 0.157 −0.126 0.002

E 0.025 0.436 0.093 0.123 0.028 0.381

R −0.061 0.108 −0.069 0.329 −0.063 0.095

O 0.010 0.748 0.269 <0.001 0.019 0.546

SS −0.034 0.166

R2 0.084 0.120 0.088

∆R2 0.004

F 10.561 <0.001 15.557 <0.001 8.851 <0.001

Notes: All variables data were standardized; Step1+step2+step3 for the mediation analysis, ∆R2 = R3
2 - R1

2.
Abbreviations: Dep, depression; DepD, depressive disorder; SS, social support; PsyCap, psychological capital; H, hope; E, self-efficacy; R, resiliency; O, optimism.
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the detection rate of depression in female EPs was approximately 7.4% higher than that found in males, and those with
lower education had higher depression scores, which also constitutes an important issue that hospital management must
address.

The present study identified that PsyCap had a significant negative effect on depression and a positive effect on SS
among participants, and that SS partially mediated and enhanced the effect of depression alleviated by PsyCap. As an
internal positive psychological resource, this research found that PsyCap can effectively alleviate depressive symptoms,
consistent with previous research.23,26 In addition, PsyCap can further combat depression by increasing social support.
Physicians with higher levels of PsyCap are likely to be better able to cope with problems in work and life, and to
perceive and take advantage of emotional or material support from leaders, colleagues, and family members. This
indicates that the relevant departments of hospitals can develop and nurture physicians’ psychological capital effectively
by means of group counseling and skill development.

In addition, our study showed that self-efficacy had a significant positive influence on depression in all participating
EPs. This result is inconsistent with previous studies that explored the same association in surgery trainees and
diabetics.54,55 We infer that the divergence in results may relate to the differences in hospital management in different
countries. Chinese emergency physicians need a high level of self-efficacy to deal with various complex situations
quickly every day, which will increase stress, thereby leading to depressive symptoms. Optimism can further influence
depression by enhancing the overall mediating role of SS. These findings imply that EPs themselves can ease depressive
symptoms via self-care that can reduce burnout risk,56 and by seeking support from others to boost their optimism when
coping with problems.

Furthermore, we revealed the discriminating effect of PsyCap factors on depression among the two subgroups of EPs.
Depression was negatively affected by resiliency and optimism in the EPs with depressive disorder. In facing work-
family conflicts, EPs who have potential depressive disorder may lack understanding and support from their family.57

When they suffer stress, the EPs only rely on their own resiliency and optimism to relieve the stress. EPs without
depressive disorder feel full of hope about their work and life because they can get support from family and colleagues.
The EPs should strengthen communication with family in their daily life to relieve pressure, but two cultural norms pose
a challenge in this regard. In the Chinese cultural background, high expectations from family and colleagues represent
more responsibility. Traditionally in China, it is widely believed that doctors have a high-paying profession, which leads
to high economic expectations from physicians’ family members. In addition, the physician in the family is often the first
person they turn to when a family member becomes sick. At present, the majority of the population does not hold mental
health-related knowledge, which has sometimes led physicians to have difficulty communicating with their families about
mental health challenges they are experiencing, which further increases the pressure experienced by the physicians and
the need for family support, leading to the emergence of depressive symptoms. We infer that EPs with low SS intend to
cope with depression by themselves rather than seeking professional help. If it is not well handled, these EPs will likely
develop depressive disorder. Hospital management should provide professional service for these EPs, such as regular
psychological evaluations, appropriate group activities, and individual conversations between the supervisor and the
physician to understand the physician’s current emotional state.

In conclusion, this study has demonstrated that PsyCap negatively affects EPs’ depressive symptoms, and social
support mediates the relationship between PsyCap and depressive symptoms. Here, the prior condition allows us to
unveil different states that cause individuals to act differently—a more dynamic conception of how third variables
operate.58

Limitations and Prospects
This study also has some shortcomings, which provide directions for further research. First, despite our illustration of the
association between PsyCap, SS, and depression, the time causality between these factors cannot be robustly determined
and established due to the cross-sectional observational nature of our study. Second, the de facto association between SS
and depression may be much more complex and complicated than the models that we fitted.37 For example, our study
may be subject to power loss if the relationship between PsyCap, SS, and depression is nonlinear rather than linear as we
assumed in our analysis. Due to the COVID-19 outbreak, many doctors in China went to the front lines to provide
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medical assistance in early 2020. Studies have shown that the health care workers who responded to the pandemic had
lower levels of depression,59 and an extension of this study needs to take the pandemic into account. There is a reciprocal
influence between individuals’ mental health and social relationships, and research has indicated that mental health can
affect individuals’ social relationships.60 Future research could build upon this idea, which is not explored in the current
study. In addition, we did not measure the severity of depression and specific family factors of the study subjects that
related to depression, and we will fill in this gap in future studies. Third, the sample size for the sub-dataset of EPs with
depressive disorder was not sufficiently large (n = 105), which could undermine our estimation (eg, greater standard
error) in regard to mediating factors for depression. Thus, our results for EPs with depressive disorder need to be
interpreted with caution, and larger sample sizes are required for solid inferences in the future. Fourth, our study only
included EPs from tertiary grade-A general hospitals in Jiangsu Province—one of the most developed provinces at
political, economic, and cultural levels, with a population of ~80.7 million and the second-largest GDP in China. Thus,
further studies are required to authenticate whether our conclusion can be generalized to other medical practitioners in
other grades of hospitals or in other Chinese provinces with profiles that differ from Jiangsu Province (see Figure 1).

Conclusion
The results show that the detection rate of depression among emergency physicians is high in China. Psychological
capital not only alleviates depressive symptoms directly, but also negatively affects depression by increasing the social
support of emergency physicians, the study found. The emergency physician, the family, and the hospital need to work
together to ensure the mental health of the physician. Hospitals can conduct effective trainings on psychological capital
development, and doctors themselves need to pay attention to the use of their own social support.
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