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Abstract 

Background Previous studies have demonstrated a strong association between depression and job burnout 
among healthcare professionals, but the results have been inconsistent, and there is a lack of in-depth exploration 
of such a relationship among different healthcare professions. The present study aims to investigate the interrelation-
ships between depression and burnout among Chinese healthcare professionals and whether there are differences 
in the networks of these symptoms between doctors and nurses. 

Methods The Maslach Burnout Inventory-General Survey and the 2-item Patient Health Questionnaire were 
employed to assess job burnout and depression among 3,684 healthcare professionals. The translation has been 
refined to ensure accuracy and academic suitability. Subsequently, network analysis was conducted on 2,244 partici-
pants with a higher level of job burnout to identify core symptoms and explore the associations between job burnout 
and depression.

Results The present study showed a network association between lack of interest and pleasure in things and being 
exhausted from work, excessive tiredness facing work, tendency to collapse at work, and lack of passion for work than before 
among healthcare professionals, as well as a notable difference in the network association between lack of interest and 
pleasure in things and lack of passion for work than before between nurses and doctors.

Conclusions The depression-burnout network structures differ between doctors and nurses, highlighting the need 
for targeted intervention measures for both groups.

Keywords Healthcare professionals, Depression, Occupational burnout, Network analysis

Introduction
In recent years, the mental health of healthcare work-
ers has become a major concern in China [24]. Several 
meta-analyses have highlighted the alarming risk of 
mental health problems faced by healthcare profession-
als, including depression, anxiety, and insomnia [14, 36]. 
Depression and job burnout have a significant impact on 
healthcare professionals worldwide, with reported preva-
lence rates ranging from 26.2% to 52% for depression 
and 7.47% to 33.48% for burnout [33, 44, 45]. The World 
Health Organization (WHO) has classified burnout as 
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an occupational phenomenon in the 11th revision of the 
International Classification of Diseases (ICD-11) and 
defines it as a syndrome that has not been successfully 
managed due to prolonged work stress [17]. These men-
tal health issues can lead to changes in daily life, poor 
work performance, and reduced quality of patient care, 
ultimately affecting the healthcare system and society as 
a whole [48]. It is worth emphasizing that this study was 
conducted before the COVID-19 pandemic, and it shows 
higher levels of depression and burnout among health-
care workers during and after the pandemic, with burn-
out rates reaching more than 50% [6, 43, 46]. Therefore, 
it is crucial to address the mental health issues of health-
care professionals, especially depression and job burnout, 
to improve their well-being as well as patient outcomes.

Depression, a mental health problem character-
ized by low mood, persistent sadness, loss of interest 
in activities, lack of energy, and sleeping disturbance, is 
prevalent among healthcare workers [25]. Contributing 
factors of depression include high workload, long work-
ing hours, lack of social support, and exposure to trau-
matic events [38]. Burnout is another common issue 
experienced by healthcare workers,it is characterized by 
emotional, mental, and physical exhaustion due to exces-
sive and prolonged stress [11], and may affect the sense of 
achievement, sense of control, and work performance of 
healthcare workers [26]. Taken together, the two condi-
tions have similar and overlapping presentations [40].

Prior studies have demonstrated a strong association 
between depression and burnout [16]. The job demand-
resource (JD-R) model posits that high job demands 
may lead to negative consequences, such as physical and 
mental health problems and job burnout, which can be 
buffered by job resources [9]. In healthcare settings, both 
doctors and nurses face high levels of job demands, but 
the nature of their work and the resources accessible to 
them vary greatly [1]. Doctors may have more autonomy 
and control over their work, as well as greater access to 
resources such as support staff and technology. Nurses, 
on the other hand, may have less control over their work, 
fewer available resources, and longer work hours [47]. 
However, another study found no significant difference 
in burnout between doctors and nurses but highlighted 
the disparity in resources accessible to the two types of 
healthcare professionals [32]. Exploring the differences 
in the relationship between depression and job burn-
out among different occupational groups using the job 
demands-resources model is of great significance in pro-
viding targeted psychological interventions or preventive 
measures for these healthcare professionals.

Numerous studies have investigated job burnout and 
depression at the factor level or variable level, primar-
ily using the perspective of the latent variable model 

[10, 16]. This perspective helps us understand the inter-
nal mechanism of burnout through a simpler and more 
abstract approach. However, the latent variable model 
overlooks the specific associations and interactions 
between symptoms [39]. Borsboom [3] proposed the net-
work theory of mental disorders, an innovative model of 
psychopathology that re-conceptualizes previous psycho-
logical disorders and symptoms. The theory suggests that 
job burnout, as a psychological disorder affecting peo-
ple’s physical and mental health, can be viewed as a net-
work of symptoms [27]. Several symptoms in a network 
system can influence and result in other symptoms in the 
same network. Previous studies have shown that the net-
work analysis approach has unique advantages in explor-
ing the internal structure of mental health problems [12], 
which enables us to reveal the relationships between 
symptoms in a flat manner [4]. For instance, a network 
analysis of healthcare workers found that depression 
was significantly associated with symptoms such as high 
blood pressure, while job burnout, especially the fatigue 
dimension, was linked to an increased risk of physical ill-
nesses [35]. Thus, network analysis can provide us with 
more information about interactions at the symptom 
level compared to the latent variable model [5].

Therefore, we hypothesized that the relationship 
between depression and job burnout among healthcare 
professionals differs between nurses and doctors, as 
shown by the job demands-resources model. This study 
fills a critical gap by using network analysis to examine 
these symptom-level interactions. Identifying specific 
symptoms linking depression and burnout allows for 
precise interventions tailored to doctors’ and nurses’ 
unique needs. This research has significant theoretical 
and practical value, enhancing our understanding of the 
depression-burnout interplay and providing a founda-
tion for targeted mental health strategies. These improve-
ments can enhance healthcare professionals’ well-being 
and performance, leading to better patient care and over-
all healthcare system efficiency, ultimately benefiting 
society.

Materials and methods
Participants
The survey was conducted on frontline healthcare work-
ers using a convenience sampling method (snowball 
sampling) from January 10 to February 5, 2019. The 
questionnaires were distributed through Wenjuanxing, 
an online platform, and each IP address was allowed to 
submit the answers only once. The survey was shared 
on WeChat by 40 healthcare workers who were initially 
involved in this study. A total of 3,706 responses were 
received from 23 provinces, and after removal of invalid 
responses, a total of 3,684 responses were included in the 
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final analysis. Quality control measures, such as screen-
ing for submitted responses with too short completion 
time (less than 240 s) and the use of an attention-detec-
tion question (selecting the second option for this ques-
tion), were implemented. The study was approved by the 
ethics committee of the Ethics Committee of the Xiangya 
Second Hospital of Central South University, and all 
participants signed informed consent online before 
participating.

Measurement
Maslach burnout inventory‑general survey
The Chinese version of Maslach Burnout Inventory-
General Survey (CMBI-GS) was used to assess the job 
burnout of participants. The CMBI-GS consists of five 
items that assess emotional exhaustion (e.g., How often 
you being exhausted from work), four items that measure 
depersonalization (e.g., How often you lack of passion 
for work than before), and six items that measure per-
sonal achievement (e.g., How often you being confident 
in completing various tasks) [19]. All items and expla-
nations for CMBI-GS are presented in Supplementary 
Table S1. Each item was rated on a 7-point Likert scale 
from 0 to 6. The score for each of the three factors was 
calculated as the average score of all items included in 
the corresponding dimension (i.e., the total score divided 
by number of items). All the participants were divided 
into a high-burnout group (with a CMBI-GS score of 
8.5–18) and a low-burnout group (with a CMBI-GS score 
of 0–8.5). With higher scores indicating greater burnout 
levels [8]. The Cronbach’s alpha of this scale was 0.870 in 
the present study.

The 2‑item patient health questionnaire
The 2-item Patient Health Questionnaire (PHQ-2) con-
sists of the first two items of the PHQ-9 and evaluates 
the frequency of depressed mood and lack of interest/
pleasure in activities over the past two weeks (e.g., How 
often have you felt lack of interest and pleasure in things 
in the past two weeks, and how often have you felt down, 
depressed, or hopeless in the past two weeks [23]. All 
items and explanations for PHQ-2 are presented in Sup-
plementary Table S1. Each item is rated on a 4-point Lik-
ert scale from 0 to 3, and the total score ranges from 0 
to 6. The results were determined as negative (0–4) and 
positive (5–6) based on the corresponding criteria. For 
this scale, higher scores indicate greater levels of depres-
sion. The Cronbach’s alpha of this scale was 0.824 in the 
present study.

Statistical analyses
The data analysis in the present study comprises four 
main steps, with each step built upon the previous one. 

Firstly, data were processed using SPSS22.0, which 
involved missing value deletion, variable assignment, and 
reclassification. Secondly, descriptive statistics were com-
piled and t-tests performed using JASP 0.16.2 to iden-
tify any significant differences between variables [20]. 
Thirdly, partial correlation analysis was conducted with 
the controlling for gender, marital status, education back-
ground, smoking, alcohol consumption, occupation, and 
length of service to examine the relationship between 
variables in greater depth. Finally, network analysis was 
performed in three steps: network structure estimation, 
network description (including node centrality and net-
work comparisons), and network stability analysis [5]. For 
symptom-level network analysis, individual symptoms 
were represented by nodes, and the relationship between 
symptoms were represented by edges. Network and cen-
trality graphs were generated to visualize the symptom 
network.

To investigate the variations in depression and job 
burnout networks among healthcare workers with dis-
tinct occupational types, we divide the healthcare work-
ers with a high level of burnout into two groups based on 
their professions. We then constructed network analysis 
and centrality diagrams to examine the stability of the 
network structure and centrality for each group. The 
centrality of network reflects the importance of nodes 
based on their location in the network. Some commonly 
used indicators for centrality include 1) degree centrality, 
which indicates the connections of a node regardless of 
the importance, 2) betweenness centrality, which iden-
tifies nodes that are critical for information flow but is 
computationally expensive, 3) closeness centrality, which 
measures the distance of a node to other nodes but can 
be affected by isolated nodes or clusters, and 4) expected 
influence, which measures the potential impact of a node 
on other nodes but is difficult to calculate and depend-
ent on assumptions about node behaviour. This approach 
was inspired by previous studies that utilized network 
analysis to examine the relationships between symptoms 
and mental disorders [41].

Overall, the present study used a systematic and com-
prehensive approach for data analysis, starting with data 
processing and moving on to more sophisticated tech-
niques such as network analysis. These procedures ena-
bled us to improve our understanding of the complex 
relationships between variables and identify any signifi-
cant differences between groups.

Results
Demographic characteristics
A total of 3,684 healthcare workers were included in 
this study, including 934 doctors and 2,750 nurses, aged 
from 18 to 72  years (mean age = 31.63 ± 7.69  years). 
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Additional demographic and occupational information 
were presented in Supplementary Table  S2. A total of 
2,247 respondents reported a high level of job burnout 
(60.99%), including 524 doctors and 1,723 nurses, with an 
average age of 30.91 ± 7.17 years. Additional demographic 
information is presented in Table 1. Then the differences 
in PHQ-2 and CMBI-GS scores between doctors and 
nurses in the high-burnout group were analyzed by inde-
pendent samples t-test. The results showed that the score 
of PHQ-2 was 2.58 ± 1.68 for doctors and 2.67 ± 1.61 for 
nurses, and no significant difference was found between 
the two types of professionals (t = 1.08, p = 0.28). The 
score of CMBI-GS was 12.04 ± 2.34 for doctors and 
12.11 ± 2.37 for nurses, and no significant difference was 
found between the two types of professionals (t = 0.60, 
p = 0.55).

Correlation analysis
In the correlation analysis, gender, marital status, educa-
tion background, smoking status, alcohol consumption, 
occupation, and length of service were used as control 
variables, and the correlation coefficients of all items 
were included in the statistical analysis to generate par-
tial correlation heat maps (Fig.  1). A close relationship 
was found between job burnout and depression, with 
dimensions of emotional exhaustion and depersonaliza-
tion being positively correlated with depression while the 
dimension of sense of achievement was negatively corre-
lated with depression.

Network analysis: relationship between depression 
and job burnout in healthcare workers
The number of non-zero edges in the network of depres-
sion and job burnout among all the healthcare profes-
sionals was 76/136, with a sparsity of 0.441. The two 
symptoms of depressive disorder had a high correla-
tion (0.599). A certain correlation was found between 
depression (lack of interest and pleasure in things) and 
job burnout network (being exhausted from work, exces-
sive tiredness facing work, tendency to collapse from work, 
lack of passion for work than before). The depression and 
burnout network of healthcare workers is presented in 
Fig.  2, and the robustness of this network is shown in 
Supplementary Figure S1.

Comparison of the depression and burnout network 
between doctors and nurses
To further examine the differences in the depression 
and job burnout network between doctors and nurses, 
we divided the high-burnout group into two subgroups 
based on their occupation; network analysis diagrams 
and centrality diagrams were then created, and the stabil-
ity of network structure and centrality were tested.

Network structure estimation
The Number of non-zero edges of the depression and job 
burnout network for nurses was 73/136, with a sparsity 

Table 1 Demographic characteristics of healthcare workers with 
a high level of burnout

*** p < 0.01

Variable Doctors 
(n = 524, n 
[%])

Nurses 
(n = 1,723, n 
[%])

χ2

Gender

    Male 233 (44.47) 95 (5.51) 489.024***

    Female 291 (55.53) 1628 (94.49)

Marital status

    Unmarried 158 (30.15) 664 (38.54) 12.176***

    Married 366 (69.85) 1059 (61.46)

Education background

    Junior college and below 39 (7.44) 438 (25.42) 295.732***

    Bachelor’s degree 325 (62.02) 1195 (69.36)

    Master’s degree or above 160 (30.54) 90 (5.22)

Smoking status

    Non-smoker 411 (78.44) 1617 (93.85) 108.511***

    Smoker 113 (21.57) 106 (6.15)

Alcohol consumption

    Non-drinker 245 (46.76) 1150 (66.74) 68.196***

    Drinker 279 (53.24) 573 (33.26)

Length of service (year)

    < 5 181 (34.54) 703 (40.80) 65.205***

    6–10 113 (21.57) 569 (33.02)

    11–20 147 (28.05) 311 (18.05)

    > 20 83 (15.84) 140 (8.13)

Hospital Type 67.856***

    Primary Hospital 35 (6.68) 29 (1.68)

    Secondary Hospital 123 (23.47) 502 (29.14)

    Tertiary Hospital 366 (69.85) 1192 (69.18)

Professional Title 203.137***

    Senior 118 (22.52) 87 (5.05)

    Intermediate 169 (32.25) 421 (24.43)

    Junior 237 (45.23) 1215 (70.52)

Shift Work 20.216***

    Yes 122 (23.28) 327 (18.98)

    No 402 (76.72) 1396 (81.02)

Years of Service 79.198***

    < 5 years 181 (34.54) 703 (40.8)

    6–10 years 113 (21.56) 569 (33.02)

    11–20 years 147 (28.05) 311 (18.05)

    20 years 83 (15.84) 140 (8.13)

Working Hours 324.163***

    50 h/week 202 (38.55) 172 (9.98)

    40–50 h/week 249 (47.52) 1081 (62.74)

    < 40 h/week 73 (13.93) 470 (27.28)
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of 0.463; the number of non-zero edges of depression and 
job burnout network for doctors was 70/136, with a spar-
sity of 0.485. The depression-burnout networks of doc-
tors and nurses are presented in Fig. 3, and the robustness 
of the two networks is displayed in Supplementary Figure 
S2. Overall, the depression and job burnout network for 
doctors appeared to be looser and less connected, but the 
difference between the two types of professionals was not 
significant.

A strong connection between lack of interest and pleas-
ure in things and lack of passion for work than before 
(0.12) was found in the nurse group, while such a con-
nection appeared weaker among doctors (0.01), suggest-
ing that there might be a stronger association between 
interest in life and passion for work among nurses. The 
correlation between Excessive stress at work &Ten-
dency to collapse from work. was stronger among nurses 
(0.462 > 0.356), indicating that nurses might be more 

Fig. 1 Heat map of the correlation between symptoms of depression and burnout. Notes: In the network, positive correlations are represented 
by purple lines, while negative correlations are shown in red. The intensity of the color reflects the strength of the correlation, with darker shades 
indicating higher levels of correlation
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likely to experience nervous breakdown under excessive 
pressure.

Node centrality
The present study focused on betweenness centrality 
when analyse the differences. The centrality of nodes in 
the depression-burnout network of doctors and nurses is 

presented in Fig.  4, and the robustness of the centrality 
indicators is shown in Supplementary Figure S3.

With regard to nurses, the two nodes with high central-
ity indicators were being exhausted from work and exces-
sive stress at work; for doctors, the highest centrality was 
found in the node making a great contribution to hospital 
(1.531). In addition, the centrality of feeling drained after 

Fig. 2 The depression and burnout network of healthcare workers. Note: In this network, each node represents an item (D for depression and M 
for burnout). Positive correlations are indicated using blue lines, and negative correlations are marked in red lines. The thickness of the lines reflects 
the strength of the correlation

Fig. 3 Comparison of network connections between nurses (left) and doctors (right). Note: Nodes in the network on the left represent nurses, 
and nodes in the network on the right represent doctors
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work (1.531) was also high, which indicated indifference 
to contributions and exhaustion after work.

Discussion
The present study indicated that there is no signifi-
cant difference in the overall scores of job burnout and 
depression between doctors and nurses. Correlation 
analysis showed that emotional exhaustion and deper-
sonalization were positively correlated with depression, 
while the sense of achievement was negatively correlated 
with depression. Network analysis revealed differences 
in the burnout-depression network structures between 
doctors and nurses, as well as differences in the core 
symptoms. These findings underscore the importance of 
targeted intervention measures for different healthcare 
professions, which can enhance the mental health and 
job satisfaction of healthcare workers, ultimately improv-
ing patient care quality and the overall effectiveness of 
the healthcare system.

Our study found that the detection rate of high level 
of job burnout among Chinese healthcare professionals 
was 60.99%. Compared to healthcare workers in other 
countries, Chinese healthcare workers experience a mod-
erate level of burnout and depression [22]. Mosolova 
et al. [31] found that the detection rate of depression and 
burnout among Russian healthcare workers was 45.5% 

and 37.7–74.2%, respectively, which is much higher than 
that in China. Similarly, Guttormson et al. [15] reported 
that 44.6% of nurses in the United States had moderate 
to severe depressive symptoms. In contrast, Dobson et al. 
[10] found that the prevalence of depression and burnout 
among healthcare workers in New Zealand was about 
21% and 29.5%, respectively. Thus, occupational burn-
out is an important issue affecting the mental health of 
healthcare workers worldwide, which necessitates the 
development of interventions for this problem.

Depression and burnout are interrelated, as sup-
ported by existing studies [7, 40]. Healthcare profes-
sionals are particularly susceptible to depression and 
burnout due to a variety of risk factors such as high 
workload, their emotional demanding role, and low job 
control. Investigation of the characteristics of depres-
sion and burnout among different types of healthcare 
providers can facilitate the development of targeted 
interventions to improve their mental health and 
well-being. Prior studies have also explored the differ-
ences in depression and burnout between doctors and 
nurses [10]. Consistent with the findings of See et  al. 
[37], burnout was found to be significant in both doc-
tors and nurses, with no discernible differences in its 
level. However, some studies still suggest that the level 
of burnout may be slightly higher among nurses than 

Fig. 4 The centrality diagrams of the depression and burnout networks. Note. Centrality refers to the relative importance of a node 
within the network. In this case, nodes with a centrality value of 1 represent nurses, and nodes with a value of 2 represent doctors
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among doctors [29]. Therefore, it becomes crucial to 
further clarify the absolute differences and structural 
differences of depression and burnout between doctors 
and nurses.

Through the analysis of network edges, we found dif-
ferences in the depression-burnout networks between 
doctors and nurses, which are reflected in the edges and 
centrality of nodes. Specifically, nurses showed a stronger 
connection between their interest in life and passion for 
work as well as a greater tendency to feel overwhelmed 
under great pressure, and the heavy workload and pres-
sure may lead to a higher risk of burnout. Regarding 
centrality in the network analysis, we found that the per-
ception of contribution/usefulness (M11) was the most 
representative node in the burnout and depression net-
work for both doctors and nurses. According to Hatch 
et al. [18], the perception of contribution and usefulness 
is a crucial factor in coping with burnout and depression 
among healthcare workers, especially doctors and nurses. 
Thus, healthcare facilities need to provide effective staff 
training that involves the meaning and importance of 
their work, in order to reduce burnout and depression 
and promote well-being of their staff members.

Our t-test results showed no significant differences in 
depression or burnout levels between doctors and nurses 
in the high-burnout group. From the perspective of the 
traditional latent variable model, this suggests that the 
level of depression and burnout is consistent, which is 
difficult to explain at the moment. However, our net-
work analysis revealed differences in network associa-
tion between depression and burnout between doctors 
and nurses, demonstrating the value of network analysis 
in providing a higher level of granularity to reveal more 
information about the interrelationship between these 
two conditions. This is consistent with previous research 
[39].

According to the JD-R model, job demands and 
resources have a significant impact on the well-being of 
employees, as highlighted by Zhou et al. [48]. To reduce 
depression and burnout among doctors and nurses, 
healthcare facilities can focus on reducing workload, role 
conflict, and emotional demands, as well as increasing 
accessible resources such as social support and oppor-
tunities for professional development. Team-based care, 
mindfulness training, and encouraging feedback are also 
practical measures to lower the risk of depression and 
burnout among healthcare workers; these measures may 
be used alone or in combination, and they have demon-
strated great effectiveness, as reported by Aryankhe-
sal et  al. [2] Furthermore, promoting work-life balance 
through flexible work schedule and support for self-
care activities may also help to reduce depression and 
burnout.

Targeted interventions are recommended to improve 
the mental health of Chinese doctors and nurses due to 
their unique work environment. Generally, nurses spend 
far more time with patients compared to doctors, which 
may lead to emotional exhaustion and burnout. Thus, 
interventions for nurses need to focus on improving their 
emotional intelligence, communication skills, and empa-
thy towards patients. For example, empathy training pro-
grams and mindfulness-based interventions. Research 
suggests that empathy training can enhance empathy 
skills among nurses, potentially reducing emotional dis-
tress and burnout [30]. And mindfulness-based inter-
ventions can improve self-compassion among healthcare 
professionals, including nurses, leading to reduced stress 
and burnout [42].Nurses should also be trained in how 
to cope with the emotional demands of their job, such as 
breaking bad news and providing emotional support to 
patients and their families [21]. In contrast, doctors are 
believed to have higher professional competence, which 
leads to higher expectations and pressure from col-
leagues and patients. Therefore, interventions for doctors 
need to focus on the development of self-compassion 
and stress management skills. For example, mindfulness 
and self-compassion programs and physician wellness 
programs. Research protocols suggest that mindfulness 
and self-compassion programs can effectively reduce 
work stress and burnout among family and commu-
nity medicine physicians. Comprehensive wellness pro-
grams addressing empathy, emotional intelligence, and 
work-life balance may prove beneficial for physicians in 
managing stress and preventing burnout [34]. Doctors 
should be trained in how to balance their professional 
responsibilities with self-care and stress reduction, such 
as mindfulness or relaxation exercises [28, 34]. By provid-
ing targeted interventions addressing the unique needs 
of doctors and nurses, healthcare facilities can effectively 
reduce depression and burnout of their staff [13]. These 
interventions target key factors contributing to depres-
sion and fatigue in both nurse and doctor populations, 
offering valuable insights into effective strategies for 
promoting mental health and well-being in healthcare 
settings.

Limitations and future direction
It is important to note some limitations of the present 
study. Firstly, this is a cross-sectional study, which pre-
cluded us from explore the causal relationship. There-
fore, longitudinal studies are warranted to explore the 
causal relationship between depression, burnout, and 
other factors. Secondly, this study only focused on the 
burnout and depression network of healthcare workers 
with a high level of job burnout, with a limited number 
of elements included. Thus, future studies may focus on 
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networks at the factor or variable level to obtain more 
information on the protective and risk factors of burnout 
among healthcare workers. Hopefully, this may improve 
our understanding of the complex relationships between 
various factors and the development of burnout in 
healthcare workers.

Conclusions
At the latent variable level, no differences were observed 
between doctors and nurses in terms of depression 
and occupational burnout. However, network analysis 
revealed differences in the depression-burnout networks 
of doctors and nurses, including variations in network 
structures and core symptoms. Therefore, it is impera-
tive to provide targeted intervention measures for both 
groups.
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