
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it.The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder.To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.

Bu et al. BMC Nursing          (2024) 23:531 
https://doi.org/10.1186/s12912-024-02190-7

Introduction
Nurses are facing global concern as a high-risk group 
for burnout [1]. Burnout was first introduced in 1974 as 
physiological and psychological exhaustion resulting due 
to unrelieved chronic job stress [2]. Burnout is a nega-
tive emotional experience that not only affects nurses’ 
physical and mental health and work efficiency, but also 
reduces the morale and service quality of the nursing 
team [3]. In turn, it affects patient satisfaction [4], lead-
ing to consequences such as strained doctor-patient rela-
tionships and escalating medical malpractice claims [5]. 
Nowadays, due to the changing disease spectrum and 
the aging population, there is an increasing need and 
demand for quality of care environment and services. 
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Abstract
Background Burnout is very important to nurses’ physical and mental health and career development. Current 
approaches to assessing nurse burnout tend to use a total score modeling paradigm to explore the impact of external 
factors on burnout. The purpose of this study is to delve into the item-level relationship between nurse burnout and 
its influencing factors at both the social and psychological levels using a network analysis approach.

Methods This study was conducted in June 2023 and 1,005 nurses from 4 hospitals out of 8 tertiary care hospitals 
in Harbin were selected to participate in this study using whole cluster sampling method. Measurements included 
a general demographic questionnaire, Trait coping styles questionnaire, Organizational commitment questionnaire, 
Work-family conflict scale, Transformational leadership questionnaire, and Maslach Burnout Inventory-General Survey.

Results Our results suggest that “C1 Time-Based work interference with family” showed the strongest centrality 
and bridging in the overall network. This finding underscores its centrality to burnout. Other strongest bridge 
symptoms included “E2 Reduced personal accomplishment” and “A1 Positive coping styles” indicating their strongest 
connections to other clusters.

Conclusions Nurse administrators should be encouraged to pay more attention to nurses’ work situations and family 
distress, and to help nurses in a flexible way.
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There is no doubt, the dramatic increasing work pres-
sure and challenges, lead them more vulnerable to suffer 
from burnout. Surveys in different countries have shown 
that 78% of Swedish nurses and 34% of American nurses 
sufferred from burnout [6], and 10% of nurses in Brazil’s 
top hospitals experience burnout, while 55% are predis-
posed to it [7]. In comparison, the incidence of burnout 
among nurses in China is currently at a high level, with 
59.1-69.1% [8]. The high incidence and serious adverse 
consequences of nurse burnout lead it to be paid more 
and more attention.

The three-dimensional theoretical model of job burn-
out posits that job burnout comprises three dimensions: 
emotional exhaustion, depersonalization, and reduced 
personal accomplishment [9]. These dimensions are both 
independent and interconnected, and individuals may 
experience varying levels of job burnout across differ-
ent projects [10]. While previous studies have identified 
numerous factors influencing nurses’ burnout, complex 
correlations among these factors exist. The current litera-
ture has not fully elucidated their independent contribu-
tions or whether they interact with each other or jointly 
act on potential mediating/regulating mechanisms in 
the formation process of burnout. Specifically, identify-
ing which factor plays a leading role remains a gap in this 
research field. Additionally, there may be unrecognized 
confounding variables in the effect transmission path. 
Consequently, some studies have proposed intervention 
strategies to alleviate nurses’ job burnout; however, due 
to the ambiguity surrounding the underlying mechanism, 
the actual effectiveness of these measures is often limited. 
Therefore, further exploration into the nature and mul-
tidimensional complexity of nurses’ job burnout through 
network analysis can address this gap. Firstly, this method 
can more carefully depict the multi-dimensional charac-
teristics of nurse burnout to provide a comprehensive 
understanding of its essence. Secondly, by conducting an 
in-depth analysis of the internal connections and interac-
tions between various dimensions and influencing factors 
using network analysis methods can reveal the complex 
causes and dynamic change processes associated with job 
burnout. This approach can help identify key driving fac-
tors for job burnout as well as meaningful connections 
between various dimensions to facilitate targeted solu-
tions for addressing this issue.

Network analysis, as a tool for mathematical analysis 
and visualization of relationships between complex vari-
ables, is particularly suitable for dealing with the topic 
of this study [11]. Compared to more traditional ways 
of presenting variable relationships, network diagrams 
allow the intrinsic associations and interactions between 
variables to be presented in a more intuitive, clear and 
unambiguous way. Because the core concepts of network 
analysis include “nodes” and “edges”, which together form 

a network graph, edges connect these nodes, demonstrat-
ing the direct or indirect dependencies and connections 
between them [12]. The most commonly used approach 
to network analysis is based on regularization and esti-
mation of partial correlations between all pairs of symp-
toms, i.e., edges in the network represent unique pairwise 
relationships between two nodes [13]. In contrast to tra-
ditional latent variable models and simple correlation 
methods, network analysis not only provides a central-
ity index for each node, quantifying its importance in 
the network, but also identifies “central symptoms” that 
may trigger other symptoms, i.e., the variable that has 
the greatest impact on the network as a whole. In addi-
tion, network analysis can identify “bridge symptoms” 
that serve as transitions between syndromes [14, 15], i.e., 
key variables that mediate transitions between different 
variables. Therefore, the networked presentation not only 
greatly deepens our understanding of the complex inter-
twined relationships between variables, but also provides 
a powerful tool and foundation for subsequent in-depth 
scientific analyses and the design of targeted intervention 
strategies. Locating the central symptom in the network 
through network analysis provides a more precise and 
efficient entry point for psychosocial interventions for 
nurse burnout [16].

For a more comprehensive understanding of nurses’ 
burnout, we draw on the triadic reciprocal determin-
ism proposed by psychologist Bandura (1989) [17]. The 
theory emphasizes the inalienable interplay between 
internal and external factors. Bandura believes that indi-
vidual behavior is the result of the interaction between 
the behavior itself, the internal state of the individual 
and the external environment [18]. Specifically, individ-
ual behavior is not only driven by internal psychologi-
cal states (such as cognition, emotion, and motivation), 
but also deeply shaped by external environments (such 
as social culture, organizational climate, etc.). From this 
theoretical perspective, nurse burnout is a multi-dimen-
sional and complex phenomenon, and its cause cannot 
be explained by a single factor. The social level involves 
factors such as working environment, organizational 
culture, interpersonal relationship and career support, 
while the psychological level includes individual psy-
chological state, coping mechanism, emotional man-
agement and career identity. There is a close interaction 
between these two levels, which jointly affect the level of 
nurses’ burnout. Reviewing the previous studies, most 
of them focused on an in-depth discussion of a certain 
aspect of job burnout, lacking a cross-level and multi-
dimensional comprehensive analysis [19]. Therefore, this 
study chooses to start from both social and psychologi-
cal aspects and adopts network analysis method to reveal 
a comprehensive discussion on the causes of nurses’ job 
burnout, so as to provide scientific basis for formulating 
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more comprehensive and effective intervention mea-
sures, so as to effectively reduce nurses’ job burnout.

The social dimension focuses on two factors, work-
family conflict and transformational leadership, both of 
which have a profound and multidimensional impact on 
nurses’ professional experience as typified by the external 
environment of the workplace and leadership style. Role 
theory states that people play different roles in differ-
ent domains, and these roles have different expectations 
and demands on the individuals [20]. The work-family 
conflict proposed by Greenhaus [21] is a type of inter-
role conflict, which, if not properly resolved, may lead 
to increased burnout [22, 23]. That is to say, nurses who 
are able to better balance their work and family roles and 
reduce this conflict may reduce the risk of burnout [24]. 
In addition, while focusing on work-family conflict, lead-
ership styles in organizations also need increased atten-
tion. Transformational leadership style in organizations 
can be an important factor in mitigating burnout [25–
28]. This leadership style can make employees realize the 
importance of tasks, stimulate their internal motivation, 
and then push them to exceed expectations, thus reduc-
ing the possibility of burnout [29]. At the psychological 
level, the two factors chosen were and organizational 
commitment and coping styles, which are closely related 
to the construction of nurses’ professional identity and 
the individual’s psychological adjustment process, and 
together constitute an indispensable part of nurses’ daily 
work and life, and have a significant moderating effect 
on the level of nurses’ burnout. Coping style is the factor 
that has a significant relationship with burnout [30–34]. 
Coping is a cognitive and behavioral strategy adopted 
by individuals when facing stressful situations [35, 36]. 
Positive coping styles can significantly reduce emotional 
exhaustion, thereby decreasing the risk of burnout [37], 
whereas negative coping styles may exacerbate burnout. 
In addition, organizational commitment is an important 
factor influencing individuals’ psychological attitudes and 
behavioral choices. Organizational commitment refers to 
the degree to which an individual identifies with and is 
committed to an organization [38]. Increasing the level 
of organizational commitment among nurses can help 
reduce the risk of burnout [39]. A strong organizational 
commitment can save those who are closely connected to 
the organization from burnout. Therefore, to be specific, 
the four influences of work-family conflict, transforma-
tional leadership, trait coping styles, and organizational 
commitment were included in this study’s network to 
explore their association with nurse burnout.

In summary, this study aims to deeply explore the item-
level relationship between nurse burnout and its influ-
encing factors from both social and psychological levels 
based on the network analysis method and according to 
the triadic reciprocal determinism. Specifically, we will 

reveal the deep mechanism of burnout by analyzing the 
centrality of these components to burnout symptoms 
and the complex relationship between them. This study is 
expected to provide targeted intervention references for 
managers in healthcare organizations, as well as guidance 
for nurses’ career development and improve the status 
quo of nurses’ burnout. It would be a great significance in 
maintaining the stability and sustainable development of 
the nursing workforce.

Theoretical framework
Triadic Reciprocal Determinism (TRD) is a concep-
tual framework in social cognitive theory, which was 
introduced in 1971, and focuses on the dynamic inter-
action between personal factors (e.g., intrinsic drives 
such as cognition and emotion), environmental factors 
(e.g., external conditions such as the physical environ-
ment, family, and friends), and individual behaviour. The 
theory is based on the following principles. First, the 
theory emphasises the causal interaction between indi-
viduals and behaviours. Individuals and behaviours inter-
act; individual perceptions can stimulate and maintain 
behaviours, and behaviours can be influenced by the level 
of individual perceptions. Second, there is a causal inter-
action between behaviour and environment. Behaviour 
and environment influence each other. The environment 
nurtures behaviour and promotes it. Third, the causal 
interaction between the environment and the individual. 
The environment and the individual influence each other.

Person-environment fit model (P-E): It was proposed 
by Malles and Leiter, who believed that burnout is not 
purely a matter of individual stress, but is the result of 
the interaction between the individual and the environ-
ment, and that the mismatch between the individual 
and the organization produces job burnout. The theory 
emphasizes that not only do individual and environmen-
tal variables directly influence individual behaviour, but 
the interaction between the individual and the environ-
ment in which they are placed is an important influence 
on individual behaviour. Therefore, this study is based 
on this model to explain burnout in terms of matching 
between individual and environmental aspects.

In this study, the triadic reciprocal determinism is used 
as the basis and the person-environment fit model is used 
as a secondary theoretical basis to analyze the complex 
relationship between the individual (especially organi-
zational commitment and coping styles), the behaviour 
(which is specifically manifested in the phenomenon of 
burnout), and the environment (focusing on the dimen-
sions of work-family conflict and transformational 
leadership). It helps us to analyze in depth the interre-
lationships and mechanisms of influence between these 
elements.
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Methods
Participants and procedures
This study was conducted in June 2023 and 1,005 nurses 
from four hospitals out of eight tertiary care hospitals in 
Harbin were selected to participate in this study using 
whole cluster sampling method (see Table  1 for general 
information). The study used strict inclusion criteria, 
specifically targeting nurses who had practiced as regis-
tered nurses for at least six months. Nurses whose pri-
mary duties were not directly involved in patient care 
(e.g., nurses in the central sterile supply department) 
and practicing nurses were excluded from the study. In 
designing and distributing the questionnaire, we took 
into full consideration the nurses’ day shift, night shift, 
weekend and holiday duty. In particular, we extended 
the time for completing the questionnaire to one week so 
that nurses could complete the questionnaire at a suitable 
time according to their work schedule. In addition, this 
investigation was formally approved by XXX to ensure 
the integrity and ethical validity of the study. All par-
ticipants completed the questionnaire after signing the 
written informed consent to ensure accuracy and strict 
confidentiality. Data were imported using SPSS software 
and data were analyzed using R software.

Measures
Demographic information collected includes gender, 
administrative office, marital status, education level.

The work-family conflict scale compiled by Carlson 
[40] was adopted. The scale has six dimensions, the six 

dimensions of conflict measured include the combina-
tion of three forms of work-family conflict (time, strain, 
and behavior) and two directions of work-family con-
flict (work interference with family and family inter-
ference with work). When these three forms and two 
directions are combined six dimensions of work-family 
conflict result: (1) time-based WIF, (2) time-based FIW, 
(3) strain-based WIF, (4) strain-based FIW, (5) behavior-
based WIF, and (6) behavior-based FIW, Use the Likert 
5-point score, which indicates the level of conflict. The 
scale has good reliability and validity in nurse studies, 
with a Cronbach’s alpha coefficient of 0.899 in this study.

Based on Bass’s multifactor leadership questionnaire 
[41], Transformational Leadership Questionnaire (TLQ) 
was modified and translated in Chinese by Li CP with a 
good content reliability [42, 43]. The TLQ scale includes 
26 items and 4 dimensions: virtue, leadership, vision, and 
personal care. Each item was answered by using a Likert 
5-point scale (1 = strongly disagree; 5 = strongly agree). 
A higher score of TLQ indicates a higher level of trans-
formational leadership that the respondents perceived 
from their leaders are. In this study the total question-
naire Cronbach’s alpha coefficient was 0.982, of which 
the Cronbach’s alpha coefficient for virtue was 0.961, 
the Cronbach’s alpha coefficient for vision was 0.949, the 
Cronbach’s alpha coefficient for personal care was 0.952 
and the Cronbach’s alpha coefficient for leadership was 
0.941.

Coping styles were assessed and measured using the 
Trait Coping Styles Questionnaire (TCSQ). The ques-
tionnaire contains two main factors: negative coping 
(NC) and positive coping (PC), each of which contains 10 
entries. Each entry was scored on a Likert 5-point scale, 
where 1 means “definitely not” and 5 means “definitely 
yes”. It is worth mentioning that the reliability and valid-
ity of the TCSQ have been fully validated [44]. In this 
study the total questionnaire Cronbach’s alpha coefficient 
was 0.862, of which the Cronbach’s alpha coefficient for 
positive coping was 0.822 and the Cronbach’s alpha coef-
ficient for negative coping was 0.849.

Organizational commitment was assessed using the 
Organizational Commitment Questionnaire (OCQ), 
which covers three dimensions of affective commitment, 
continuance commitment and normative commitment, 
with a total of 18 entries [45]. The scale was scored on 
a Likert 5-point scale, where 1 represents “strongly dis-
agree” and 5 represents “strongly agree”. The higher the 
score, the higher the level of organizational commitment. 
The scale has good reliability and validity in nurse stud-
ies. In this study the total questionnaire Cronbach’s alpha 
coefficient was 0.907, of which the Cronbach’s alpha coef-
ficient for affective commitment was 0.890, the Cron-
bach’s alpha coefficient for sustained commitment was 

Table 1 Socio-demographic characteristics of the study 
population(N = 1005)
Variable N %
Gender
 Men 261 26.0
 Women 744 74.0
Administrative office
 Internal medicine department 369 36.7
 Surgical department 310 30.8
 Gynecology and pediatrics department 92 9.2
 Five-sense department 68 6.8
 Medical technology department 53 5.3
 Other departments 113 11.2
Marital status
 Married 644 64.1
 Unmarried 325 32.3
 Divorced/separated 26 2.6
 Widowhood 6 0.6
 Cohabitation 4 0.4
Education level
 Vocational school and below 19 1.9
 Junior college 119 11.8
 College or higher 867 86.3
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0.833 and the Cronbach’s alpha coefficient for normative 
commitment was 0.747.

For the assessment of burnout, we used the domestic 
MBI-GS scale revised in 2002 by Professor Li Chaoping 
of the School of Public Administration of Chinese Uni-
versity [46]. The scale consists of 15 entries including 
three dimensions of emotional exhaustion, deperson-
alization and reduced personal accomplishment. A Lik-
ert 7-point scale was used. Emotional exhaustion and 
depersonalization dimensions were scored positively, the 
higher the score, the more serious the burnout; reduced 
personal accomplishment dimensions were scored nega-
tively, the higher the score, the less severe the burnout. 
The Chinese version of the MBI-GS has been widely used 
in the Chinese population and has demonstrated good 
reliability and validity. In this study the total question-
naire Cronbach’s alpha coefficient was 0.875, of which 
the Cronbach’s alpha coefficient for emotional exhaustion 
was 0.762, the Cronbach’s alpha coefficient for deperson-
alization was 0.918 and the Cronbach’s alpha coefficient 
for personal accomplishment was 0.816.

Network estimation
To evaluate and visualize the network, the R-packages 
“qgraph” [12] and “bootnet” [47] Tools were utilized. The 
network structure was estimated using the enhanced 
least absolute shrinkage and selection operator (eLASSO) 
method, which combines logistic regression analysis 
with an optimization process to determine the optimal 
connection method for each symptom. The algorithm 
yields a sparse network model that is more interpretable 
than the original model. Model selection is based on the 
Extended Bayesian Information Criterion (EBIC) [48, 49].

The centrality indices (including strength, closeness and 
betweenness) was estimated using the centrality graph 
function of the “qgraph” package to study the strength 
of each node and determine which symptoms are most 
important in the network [50]. Node strength reflects the 
degree to which a node is directly connected to the net-
work. Closeness, on the other hand, measures the degree 
to which nodes are indirectly connected to the network. 
Betweenness focuses on the degree to which nodes are 
indirectly connected to the network. In this analysis, 
the importance of strength centrality was particularly 
emphasized because it is proportional to the degree to 
which a given node uniquely explains the variance of the 
nodes to which it is connected, and is a better indicator 
of the strength of network centrality [51]. The centrality 
index was standardized to a z-score. In addition, in order 
to identify key pathways between burnout symptoms and 
various environments, a bridge analysis was conducted to 
identify influential bridge nodes. Bridge nodes are viewed 
as nodes that potentially act as links between broader 
communities of nodes [52]. The “bridge” function in the 

“networktools” package is utilized to calculate bridge 
strength and identify potential bridge nodes.

The accuracy and stability of the network model was 
assessed by using the R-package “bootnet” [47]. First, 
confidence intervals (CIs) were calculated using a non-
parametric bootstrap method to assess the accuracy of 
the edge weights [53]. Next, a new dataset was created 
by randomly resampling the observations in the dataset 
and computed 95% CIs from it. A larger CI indicates a 
lower accuracy of the edge estimation, while a narrower 
CI indicates a higher confidence in the network [47]. In 
this network analysis, 1000 permutations have been per-
formed and bootstrap differential test was used to assess 
the differences in network attributes. To quantify the sta-
bility of the metrics, the correlation stability coefficient 
(CS coefficient) was calculated [54]. The CS coefficient 
indicates the maximum proportion of samples that can 
be deleted with a correlation with the original central-
ity metrics of at least 0.70. Generally, the CS coefficient 
should not be less than 0.25 and ideally should be higher 
than 0.50 [41].

Results
Demographics
In the present study, a total of 1005 participants met the 
study inclusion criteria, including 261 males and 744 
females. The basic socio-demographic characteristics of 
the participants are detailed in Table 1 below, while the 
symptom data measured by the scales, including mean, 
standard deviation (SD), skewness, and kurtosis, have 
been organized in Table 2.

Network estimation
Figure 1 exhaustively reveals the estimated network rela-
tionships between work-family conflict, transformational 
leadership, organizational commitment, trait coping 
styles, and nurse burnout, totaling 18 nodes. Of these 
171 possible edges, 93 (54%) had non-zero weights, and 
the highest weighted edges existed primarily within each 
cluster. Regarding the three dimensions of burnout, “E1 
Emotional exhaustion” was positively correlated with 
“E3 Depersonalization” (weight = 0.57), while “E1 Emo-
tional exhaustion” was negatively correlated with “E2 
Reduced personal accomplishment”(weight = -0.21). This 
study dug deeper into the strongest associations between 
burnout symptoms and various types of influences, and 
a total of five sets of relationships were identified. These 
were “E3 Depersonalization” and “B1 Affective commit-
ment” (weight=-0.16), “E3 Depersonalization” and “A2 
Negative coping styles” (weight = 0.14), “E2 Reduced 
personal accomplishment” and “A2 Negative coping 
styles” (weight = 0.14), “E1 Emotional exhaustion” and 
“C5 Behavior-based WIF” (weight = 0.12), “E2 Reduced 
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personal accomplishment” and “C1 Time-based WIF” 
(weight=-0.10) between the margins.

The centrality index is used to assess the overall impor-
tance of the symptom in the network of events and symp-
toms (Opsahl, Agneessens, & Skvoretz, 2010). From 
Fig. 2 we can find. In terms of the strength of the central-
ity index, “C1 Time-based WIF”, “E3 Depersonalization”, 
and “C4 Strain-based FIW” show the strongest strength 
and are the central symptoms in this network. In terms 
of closeness, the three burnout symptoms had the high-
est levels of intimacy, while the four dimensions of trans-
formational leadership were relatively low. In terms of 
betweenness, “C1 Time-based WIF” scored the highest, 
suggesting that this node may act as a bridge for transfer-
ring influences between symptoms and/or environments 
within the network.

From Fig.  3, we can clearly find that “C1 Time-based 
WIF”, “E2 Reduced personal accomplishment”, and “A1 
Positive coping styles” are the main bridge symptoms 
connecting different communities. These symptoms not 
only have a significant impact in their respective dimen-
sions, but also play a crucial role in facilitating communi-
cation and cooperation among different clusters.

We use the case-drop bootstrap method to compute 
95% confidence intervals for the edge weights. Observa-
tions show (e.g., Fig. 4) that these confidence intervals are 

narrow and mostly overlapping, indicating that our esti-
mates of edge weights in the network have a fairly high 
accuracy. At the same time, the weights of many edges 
differ significantly from each other, indicating some het-
erogeneity in the network. Node strengths can reflect the 
network structure more stably. The CS coefficient of the 
strength in the sample is 0.594, which shows that the net-
work structure is more stable.

Discussion
To the best of our knowledge, this study is the first net-
work analysis of burnout symptoms and their psychologi-
cal and social influences in a group of Chinese nurses. 
We found that the correlations between symptoms in 
the clusters of nurse burnout (E1, E2, E3) were not highly 
interrelated. “E1 Emotional exhaustion” was positively 
correlated with “E3 Depersonalization” (weight = 0.57), 
which is consistent with Wu [55]. The marginal weight 
between “Emotional exhaustion” and “Depersonaliza-
tion” was 0.65, and the higher the level of emotional 
exhaustion, the higher the level of depersonalization 
[30]. Nurses not only need strong willpower and a posi-
tive attitude to cope with the heavy workload, but also 
need constantly pay attention to the psychological and 
physiological changes of patients. In the long term, this 
can lead to depletion of emotional resources and apathy 

Table 2 Mean, standard deviation, minimum, maximum, skewness, and kurtosis (N = 1005)
Symptoms/Nodes item M SD Min Max Skewness Kurtosis
TCSQ
Positive coping styles A1 34.02 5.399 10 50 -0.276 1.234
Negative coping styles A2 31.39 5.994 10 50 -0.114 0.415
OCQ
Affective commitment B1 20.91 4.013 6 30 -0.515 0.702
Continuance commitment B2 19.74 3.503 6 30 -0.221 0.661
Normative commitment B3 20.01 3.694 6 30 -0.306 0.968
WAFCS
Time-based WIF C1 10.05 2.319 3 15 -0.352 0.333
Time-based FIW C2 9.38 2.202 3 15 -0.015 0.056
Strain-based WIF C3 9.55 2.158 3 15 -0.114 0.177
Stain-based FIW C4 9.01 2.312 3 15 -0.008 0.064
Behavior-based WIF C5 9.96 2.123 3 15 -0.38 0.456
Behavior-based FIW C6 9.31 2.35 3 15 -0.117 -0.086
TLQ
Virtue D1 30.05 6.41 8 40 -0.526 0.31
Vision D2 22.95 4.432 6 30 -0.447 0.347
Leadership D3 22.84 4.62 6 30 -0.468 0.36
Personal care D4 22.72 4.578 6 30 -0.518 0.393
MBI-GS
Emotional
exhaustion

E1 15.18 6.255 0 30 0.404 -0.345

Reduced personal accomplishment E2 14.81 7.864 0 36 -0.179 -0.526
Depersonalization E3 9.86 4.815 1 23 0.285 -0.521
M mean, Min minimum, Max maximum, SD standard deviation, TCSQ Trait coping styles questionnaire, OCQ Organizational commitment questionnaire, WAFCS Work-
family conflict scale, TLQ Transformatioinal leadership questionnaire, MBI-GS Maslach Burnout Inventory-General Survey.
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towards others if not properly adjusted. Interestingly, “E1 
Emotional exhaustion” was negatively correlated with “E2 
Reduced personal accomplishment” (weight=-0.21). On 
the other hand, “E3 Depersonalization” was not directly 
associated with “E2 Reduced personal accomplishment” 
in the network structure of this study. This is different 
from previous network study conducted in a sample of 
nurses (where depersonalization was positively associ-
ated with reduced personal accomplishment) [55]. The 
divergence can be attributed to this study’s comprehen-
sive analytical approach that extends beyond examin-
ing only the internal dynamics within the three core 
dimensions of burnout. It encompasses a wide array 
of multidimensional influencing factors. The intricate 
interplay among these diverse elements could poten-
tially serve as an intermediary or regulatory mechanism 
impacting the correlation between ‘E3 Depersonaliza-
tion’ and ‘E2 Reduced personal accomplishment’. Hence, 
it is plausible that indirect associations identified in 
this research stem from mediating or moderating influ-
ences exerted by variables beyond those directly related 
to burnout. This discovery underscores both complex-
ity and multidimensionality inherent in nurse burnout 
phenomena, offering significant theoretical insights and 
practical implications for gaining profound insight into 

its underlying mechanisms while devising more precise 
interventions aimed at alleviating nurse burnout.

In our network model, the nodes “C1 Time-based WIF”, 
“E3 Depersonalization”, and “C4 Strain-based FIW” are 
three key center symptoms. This means that these three 
nodes play a crucial role in activating and maintaining the 
entire network. Among the clusters of work-family con-
flict, “C1 Time-based FIW” is the one we need to focus 
on most. Time is a key factor that increases nurses’ con-
flict [56]. Several studies have shown that excessive work 
hours and work schedules that include weekends reduce 
nurses’ time at home, which in turn creates work-family 
conflict [57, 58]. Obviously, work-family conflict is one of 
the effective predictors of burnout [59]. Past studies have 
confirmed the negative correlation between time-based 
work-family conflict and burnout [60], consistent with 
this study. When workloads accumulate, people attempt 
to find solutions to complete tasks which would active 
pursuit tends to enhance personal fulfillment. In addi-
tion, “C4 Strain-based FIW” also deserves our attention. 
Burnout is a long-term response to chronic stress [61]. 
Since most nurses are female and married, they tend to 
take on more family responsibilities, such as breastfeed-
ing their children, participating in family activities, and 
maintaining family relationships, all of which can cause 
them more stress. In this study, “C4 Strain-based FIW” 

Fig. 1 Estimated network model for nurses’ work-family conflict, transformational leadership, trait coping styles, organizational commitment, occupa-
tional burnout in the total sample. In network analysis. (e.g., blue edges indicate positive correlations; red edges indicate negative correlations)
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was positively associated with depersonalization and 
reduced personal accomplishment in burnout, which is 
consistent with the findings of Chen [23]. This stress in 
the family can be reflected in nurses’ work, such as mak-
ing it difficult for them to concentrate on their work, 
decreasing quality of work and negative work attitudes, 
even can lead to burnout. In the burnout cluster, it is 
important to focus on “E3 Depersonalization”, which is 
the core symptom of burnout in this network structure, 

the results of this paper are consistent with the findings 
of Wu [55] that the higher the degree of depersonaliza-
tion, the higher the degree of emotional exhaustion [30]. 
Due to the lack of real understanding of the profession, 
nurses have low enthusiasm for work and indifferent atti-
tude. This kind of apathy makes it difficult for nurses to 
regulate emotions. Undoubtedly, they are prone to emo-
tional exhaustion when their mood fluctuates or lasts for 
a long time.

Fig. 2 Centrality measures of all symptoms within the network. The closer the intensity is to the right, the more central the symptom is. See Fig. 1 for 
project abbreviations
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Fig. 3 The bridge strength (z-score) of each variable chosen in the final network. See Fig. 1 for project abbreviations
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Bridge strength better reflects cluster relationships 
[62]. Among all the bridge symptoms, “C1 Time-based 
WIF”,“E2 Reduced personal accomplishment” and “A1 
Positive coping styles” had the strongest bridge strengths. 
These nodes occupy a core position in the construction 
of the key connection network between burnout symp-
toms and their potential influencing factors. They are not 
only the key path to understand the mechanism of nurse 
burnout, but also the main target to formulate effective 
intervention strategies to reduce nurse burnout. Based 
on the findings, in order to effectively alleviate nurses’ 
burnout, we can start from the following aspects: firstly, 
from the perspective of work-family conflict, nurses 
could communicate with their supervisors or managers 
to clarify the priorities and time requirements of their 
work, to avoid dealing with work affairs during non-
working hours and to ensure sufficient rest time. In addi-
tion, relaxation and stress-reducing exercises, such as 
meditation and yoga, could be carried out to provide ade-
quate relaxation or rest for the body and mind. Moreover, 

there is a need to focus on depersonalization of nurses. 
At last, nurses need to enhance the sense of work iden-
tity and fulfillment through enhancing awareness of the 
importance and significance of nursing work [61].

This study has far-reaching implications for nurse man-
agers as well. First, for the imbalance between work and 
family faced by nurses, nursing managers should pro-
vide professional psychological support and counseling. 
This can not only help nurses adjust their mindset, but 
also improve their ability to cope with stress. In addi-
tion, nurse managers can improve nurses’ sense of pro-
fessional identity through performance management and 
reward mechanisms. Help nurses realize the significance 
and value of their work so as to stimulate their enthu-
siasm and commitment to their work. Furthermore, 
encouraging team building activities and establishing a 
favorable working atmosphere are also key. Improving 
mutual understanding and trust through team activities 
can help relieve work pressure and enhance the cohesion 
of the nursing team.

Fig. 4 Bootstrap 95% confidence intervals of the edge weights of the network shown in Fig. 1
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Limitations and suggestions for future research
The current study has some limitations. First, our study is 
mainly based on a self-report questionnaire, which leads 
to a certain degree of subjectivity in the results. Second, 
because this study was cross-sectional, it was not possible 
to determine the direction of the relationship between 
the nodes in the network, and thus the causal relation-
ship between the nodes could not be clarified. In order 
to gain a deeper understanding of the dynamic relation-
ships between nodes, future studies could use time series 
data to explore the temporal causal relationships between 
nodes. In addition, the network structure is limited by 
the range of nodes studied and there may be factors not 
included in this study. Other factors such as workplace 
spirituality and job rumination could be considered in 
the future.

Conclusion
In this study, an in-depth analysis of the impact of psy-
chological and social factors on nurse burnout was ana-
lyzed through a network analysis. “C1 Time-based WIF” 
showed the strongest centrality and bridging in the over-
all network. This finding highlights the important influ-
ence of work-family conflict as a factor in nurse burnout. 
At the same time, we also found other core symptoms 
with strong impacts, which have great potential for devel-
opment in the prevention and management of burnout in 
the nurse population. Health care professionals and nurse 
administrators should be encouraged to pay more atten-
tion to nurses’ work situations and family distress, and to 
adopt a flexible approach to assisting nurses.
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