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Abstract

Background: To identify the: extent to which medical students in China experience burnout; factors contributing
to this; potential solutions to reduce and prevent burnout in this group; and the extent to which the experiences of
Chinese students reflect the international literature.

Methods: Systematic review and narrative synthesis. Key words, synonyms and subject headings were used to search
five electronic databases in addition to manual searching of relevant journals. Titles and abstracts of publications
between 1st January 1989-31st July 2016 were screened by two reviewers and checked by a third. Full text articles
were screened against the eligibility criteria. Data on design, methods and key findings were extracted and synthesised.

Results: Thirty-three studies were eligible and included in the review. Greater levels of burnout were generally identified
in males, more senior medical students, and those who already experienced poorer psychological functioning. Few
studies explored social or contextual factors influencing burnout, but those that did suggest that factors such as the
degree of social support or the living environment surrounding a student may be a determinant of burnout.

Conclusions: Greater understanding of the social and contextual determinants of burnout amongst medical students in
China is essential towards identifying solutions to reduce and prevent burnout in this group.
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Background
Burnout amongst health professionals is characterised by
“various degrees of emotional exhaustion, depersonalization
and a low sense of personal accomplishment” [1]. Although
the detrimental consequences of burnout on clinician well-
being and patient care are widely documented, burnout
continues to be endemic in the health system [2–9].
Symptoms of burnout are prevalent from the outset of

medical training, with multi-institutional studies indicat-
ing that at least 50% of medical students may meet burn-
out criteria at some point during their studies [6–18].
Burnout in medical school has potential to negatively
impact on students’ academic development and overall
well-being, with burnout identified as a significant inde-
pendent predictor of suicide ideation and dropping out of
medical school [11]. A number of potential solutions and

strategies to prevent and reduce burnout amongst medical
students are evidenced in literature, but these largely
report data solely from students in English-speaking
countries.
Strategies at individual, and structural or organisa-

tional strategies have all reported clinically meaningful
reductions in burnout amongst doctors [19]. Such strat-
egies include the: promotion of healthier lifestyle choices
and social activities in medical training; provision of
psychosocial support; web-based interventions; guidance
to support positive attribution styles during the teaching
process; and elective courses for learning relaxation
techniques [20–24]. In the workplace, contextual factors
such as working hours, social support and relationships
with co-workers have been increasingly recognised as
key determinants of burnout and therefore targets for
intervention [25]. Yet a recent systematic review
highlighted that knowledge regarding the interventions* Correspondence: reema.harrison@unsw.edu.au
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that are most effective for specific populations of
medical students is lacking [19].
China has the largest number of medical practitioners

in the world, and these practitioners service the world’s
biggest population of 1,400,000,000, yet studies that re-
port the experiences of medical students in China are
under-represented in the English language literature
[26]. As such, there is a dearth of knowledge about the
contextual factors that influence burnout in Chinese
medical students. It is important to explore this area in
order to understand not only the scale of the problem of
burnout in Chinese medical students but also to develop
possible evidenced-based solutions.
To address this gap, a systematic review of studies of

burnout amongst medical students in China in both
mainstream and Chinese language research databases,
was undertaken. The review had four aims. These were
to identify: 1) the extent to which medical students in
China are experiencing burnout; 2) the demographic, so-
cial and psychological factors contributing to this, 3) po-
tential solutions to reduce and prevent burnout in China
and; 4) the extent to which experiences in China reflect
the international literature.

Methods
The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement is an evidence-
based approach for reporting in systematic reviews and
meta-analyses. The PRISMA statement was used to
guide the reporting of this systematic review [27].
A range of text words, synonyms and subject headings

were developed for the three major concepts in this re-
view of 1) burnout, 2) the associated constructs of emo-
tional exhaustion, depersonalisation and personal
accomplishment, and 3) medical education settings in
China. These phrases were combined with AND and
used to undertake a systematic search of five electronic
databases from January 1989 to July 2016. The date
range was selected to identify sufficient relevant litera-
ture within a relatively recent timeframe given the chan-
ging context of medical education. Databases searched
were: MEDLINE, China Academic Journals Full-text
Database, Chinese Scientific Journals Database,Wanfang
Data Resource System. Hand searching of relevant jour-
nals (e.g. Chinese Journal of Medical Education Research
and Chna Higher Medical Education) and reference lists
of the included papers ensured that relevant published
material was captured. Results were merged using
reference-management software (Endnote) and dupli-
cates removed.
Several limitations were applied. Only studies with the

following.
characteristics were included: available in English or

Chinese languages that reported original primary data

published from January 1989–July 2016; subjects were
medical students of Chinese origin studying in China;
any study design (including quantitative, qualitative and
mixed-methods research); any study which validated or
purpose-developed assessment of burnout or its con-
structs of emotional exhaustion, depersonalisation or
personal accomplishment. In studies that included other
professions in the sample, only data relating to medical
students were extracted for the present review.
Articles were excluded if they did not meet the above

criteria. Literature assessing hypothetical vignettes or
scenarios rather than actual experience was excluded, in
addition to studies that focused on general well-being or
psychological well-being but not specifically burnout.
Articles that focus on medical teachers, trainees, resi-
dents, nurses and nurse students were excluded.

Study selection and data extraction
Two reviewers independently screened the titles and ab-
stracts (WC; CB). Copies of full articles were obtained
for those that were potentially relevant. Inclusion criteria
were then independently applied to the articles by the
two reviewers. Disagreements were resolved by consen-
sus or consultation with a third reviewer. The following
data were extracted: author(s), publication year, sample,
setting, design, primary focus and main findings.

Data synthesis
Findings were analysed using a narrative synthesis in
stages based on the study objectives [28]. A narrative ap-
proach was utilised to synthesize the findings as given
the heterogeneity of the outcome measures used, whilst
many studies used variants of the same measure, these
were not consistently used in every study and therefore
a narrative synthesis was appropriate on this occasion. A
quantitative approach was not considered appropriate as
the measures were not directly comparable [28]. Initial
descriptions of the eligible studies and results were tabu-
lated (presented in Table 1). Patterns in the data were
explored to identify consistent findings in relation to the
study objectives. Interrogation of the findings explored
relationships between study characteristics and their
findings; the findings of different studies; and the influ-
ence of the use of different outcome measures, methods
and settings on the resulting data.

Data appraisal
All the papers were evaluated using medical education
research study quality instrument (MERSQI) [29]. The
possible score of MERSQI range 5–18, including study
design (1–2), sampling (1–3), type of data (1–3), validity
of evaluation instruments’ scores (0–3), data analysis (1–
3), outcome (1–3). Two reviewers individually assessed
all publications; disagreements were resolved through
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discussion. Due to the limited number of eligible publi-
cations, we did not exclude studies based on the quality
assessment; quality assessment data was used simply to
portray the strength of the available evidence.

Results
Search results
Using the search strategy described above, 380 refer-
ences were retrieved, including 6 articles from
MEDLINE, 157 articles from the China Academic
Journals Full-text Database, 99 articles from the
Chinese Science Citation Database and 118 articles
from Wanfang Data Resource System. Thirty-three
studies were included (Fig. 1).

Characteristics of included studies
The main characteristics of the included studies are
listed in Table 1. The range of sample size was between
77 and 1402. There was a total of 14,774 participants
across all of the studies. The year of the studies included
were from 2008 to 2015. Among 33 studies, seven stud-
ies divided participants into two or three groups to

compare; 10 studies recruited students from more
than two institutions. There were 25 studies analysing
the present situation, seven studies were retrospective
control studies and only one prospective cohort study
(see Table 1). There was no randomized controlled
experiment study design among the articles. Seven
were non-randomized two group studies while one
was a single group pre and post-test design. The re-
mainder were single group cross-sectional or single
group post-test only.

Study quality
Among the the 33 included studies, the MERSQI
score range was 8–13. The mean total MERSQI
score was 11.3. Response rate of all the studies were
over 75%. Data analysis of all the articles included
were appropriate for study design and type of data.
However, the outcome of the articles are mostly sat-
isfaction, attitudes, perceptions, opinions and general
facts according to MERSQI. Only two articles devel-
oped knowledge or skills as outcome based on the
study [30, 31].

Fig. 1 Flow diagram of the search and selection process
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Review findings
Included studies reported high levels of burnout
amongst medical students in China, with over 40% of
students in most studies identified as having more than
moderate levels of burnout [32–37].Among the 33
studies included, only five studies solely targeted
graduate medical students, with three further studies
that targeted graduate medical students in addition to
interns and undergraduate medical students [33, 38–43].
The remaining 25 studies targeted undergraduate med-
ical students.

i. Demographic factors

Gender, age and whether the student was from an
urban or rural setting were all identified as significant
predictors in some studies, but findings were not con-
sistent across the included studies. A total of eight
studies reported gender as a significant predictor of
burnout or its at least one of its constructs, with males
experiencing a greater degree of suffering than females
[33, 35, 37, 41, 42, 44–47]. Of the studies identified, two
found that scores for emotional exhaustion in males
were significantly higher than in females [41, 42]. An-
other four studies found that males’ scores for
depersonalization were also significantly higher than in
females [35, 44, 45, 47]. In contrast, Yang et al. (2011),
reported significantly lower scores on personal accom-
plishment in males than in females and two further
studies found no significant difference in the total burn-
out score between males and females [30, 44, 48].
Overall burnout scores among different grades of

medical students varied significantly in six studies
[30, 36, 45, 46, 48, 49]. All identified that more senior
students suffered greater burnout, with third and
fourth year students reporting significantly higher scores
than first and second year students [30, 36, 45, 46, 48].
Only one study did not report any significant differences
between overall burnout scores between different grades
of students [47]. Related to this, four studies reported a
positive correlation between burnout and the students’
sense of continuing commitment to the medical
profession or study pressure experienced [31, 40, 50, 51].
A significant negative correlation between students
motivation to accomplish and burnout was reported in
two further studies, although a third found no such
association [52–54].
The extent of emotional exhaustion and depersonalization

among medical students significantly increased with age in
one study [55]. Whilst a second study identified that the
level of emotional exhaustion and depersonalisation
significantly increased with age, no significant difference in
the overall burnout score was identified between different
age groups [39].

A statistically significant difference was identified in
one study in the overall burnout scores of medical
students from different areas (village, town and city);
students who came from a village had higher learning
burnout scores than students who came from a city or
township [30]. An additional study reported that whilst
there was no significant difference in overall burnout
scores of medical students from rural or urban settings,
medical students from rural areas had a significantly
lower score than those from cities in the dimension of
personal accomplishment [41]. Another two studies re-
ported no significant difference in overall burnout scores
or any dimension of burnout between those in different
areas. [33, 45]

ii. Social factors

A total of three studies explored the association be-
tween social support and burnout using the Social Sup-
port Rate Scale (SSRS) [35, 39, 42]. Two of these studies
found that the emotional exhaustion and
depersonalization dimensions of burnout among medical
students were significantly negatively correlated with so-
cial subjective support and the utilisation level of social
support [39, 42]. The third study found that all the three
dimensions of burnout were significantly negatively
correlated with social subjective support such as family,
friends and organisation [35]. Social support and self-
efficacy were identified as negatively associated with
burnout in two further studies [47, 56]. One of these ex-
plored social support in terms of the interpersonal
relationships and learning atmosphere in dormitories in
which medical students lived [47]. The results showed
that interpersonal relationships and learning atmosphere
were negatively correlated with dimensions of burnout
(exhaustion and depersonalisation), which meant that
the better interpersonal relationships within the dormi-
tories was able to reduce the burnout rate.

iii. Psychological factors

Of the studies identified, three reported associations
between burnout and other psychological constructs,
indicating that those experiencing poorer mental
health overall were also more likely to suffer burnout
[30, 32, 57]. Zhang et al. (2011) reported a significant
positive correlation between the dimensions of ex-
haustion and depersonalization and a student’s general
psychological condition (using the SCL-90 symptoms
self-evaluation scale) [57]. There was a significant negative
correlation between the burnout dimension of personal
achievement and a student’s psychological condition. Zhu
et al. (2012) found that increased emotional exhaustion
and a low sense of personal achievement were significantly
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positively associated with a student’s psychological
condition (SCL-90 symptoms self-evaluation scale) [32].
In the third study, overall burnout and each of its con-
structs were independently positively associated with
higher stress scores (r = 0.184~0.349) [30]. Overall
burnout scores were negatively correlated with coping
styles that focused on problem solving and asking for
help(r = −0.383~ − 0.255) but positively correlated with
coping styles that included self-blame, fantasy, retreat and
rationalisation (r = 0.234~0.421) [30].

Discussion
Of the 33 included studies on burnout published in
Chinese, most focused on demographic factors. More
specifically, being male, experiencing poorer psycho-
logical functioning and being a more senior medical
student were found to correlate with increased burnout.
While the demographic factors were well substain-
tiated substantiated, our review shows a lack of research
into other contributing factors. This is despite growing
evidence to highlight the valuable role of contextual fac-
tors in interventions to reduce burnout [19].
The few studies in this review that explored contextual

or social factors indicate these are important in the
Chinese context. Findings that show both lack of social
support (as a contributing factor to burnout) and a
supportive environment in living quarters (as a mediat-
ing factor), affect rates of burnout flag the potential im-
portance of context in both prevention and remediation
strategies [35, 38, 39, 42]. Additional evidence regarding
the contextual and social factors that promote or protect
medical students from burnout is critical in order to de-
velop contextually relevant and effective prevention
strategies for this group.
Few studies targeted graduate students (those who

already have their degree, also referred to as postgradu-
ate). Greater exploration of the unique factors affecting
graduate medical students are necessary due to the dif-
ferent curriculum, the substantial proportion of medical
students in this group and their learning environment
[39, 41]. The average age of enrollment for graduate
medical students is generally higher then undergraduate
students - this population may therefore encounter dif-
ferent contextual and social factors and pressures that
influence their experience of burnout. Warranting
further study of this specific group.

Implications
Three implications emerge from our review. The literature
reviewed demonstrates that burnout is a challenge for
medical students in China, but there is a lack of studies
into factors beyond demographic variables that might
predict increased burnout. This in turn means that the
scope for evidence-based intervention development is

limited. Secondly, even though demographic studies dom-
inate, comparatively little is known about burnout in
graduate medical students who have a markedly different
demographic profile from their undergraduate counter-
parts [58]. Lastly, as research into interventions to prevent
burnout is limited in China, there may be value assessing
international interventions identified as effective within
Chinese settings [19].

Limitations
Limitations apply to this study both in terms of the in-
cluded studies and the review methods used. Non-
published and non-empirical work were not included
and as such may have led to the omission of relevant
perspectives [59]. Bibliographic databases vary in their
levels of specificity and sensitivity, impacting the number
of articles returned and those that are considered
relevant to the search terms [60]. Several databases in
addition to manual searching were used to broaden
coverage but relevant material may have been omitted.
With the limitation number of the included articles, all
the articles scored by MERSQI ranging from eight to13
were accepted to maximize the information. However, it
might affect the quality of the conclusion.

Conclusions
The review findings highlight recognition of the problem
of burnout amongst medical students in China, and that
medical students are at risk of burnout. The evidence
available is currently limited which is a barrier to
developing effective, context-specific interventions.
Additional studies that explore the contextual and social
factors affecting burnout rates, the experiences of
burnout in graduate students and that test existing inter-
ventions identified as effective in other settings in a
Chinese context are needed.
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