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Abstract

Background Mindfulness-based interventions have been tested to be the effective approach for preventing/
reducing burnout in medical students. Therefore, this systematic review and meta-analysis aimed to synthesize the
scientific evidence and quantify the pooled effect of MBIs on the burnout syndrome in medical students.

Methods A comprehensive literature search was conducted in the databases, including PubMed, Embase, ERIC,
PsycINFO, Scopus, Cochrane Central Register of Controlled Trials (CENTRAL), China National knowledge Information
Database (CNKI) and WanFang Database from database inception to February 2023 using the terms of "mindfulness’,
“burnout”and “medical students” Two reviewers independently reviewed the studies, and extracted the data of

the eligible studies, as well as assessed the risk of bias. A random-effects model was employed to calculate the
standardized mean differences (SMD) with 95% confidence intervals (Cl) of overall burnout and its sub-domains of
burnout (i.e,, emotional exhaustion, cynicism, and academic efficacy).

Results Of 316 records in total, nine studies (with 810 medical students) were ultimately included. The four RCT
studies demonstrated an overall judgment of some concerns risk of bias, and the overall risk of biases of the five gRCT
studies were judged as serious. In term of the SORT, the RCT and qRCT studies were evaluated as level 2 evidence, and
the overall strength of recommendation was classified as B (limited-quality patient-oriented evidence). The pooled
analysis showed that MBIs were associated with significant small to moderate improvements for medical students’
overall burnout (SMD=-0.64; 95% CI [-1.12,-0.16]; P=0.009) in the included four RCTs, emotional exhaustion (SMD=-
0.27;95% Cl [-0.50, -0.03]; P=0.03) and academic efficacy (SMD=0.43; 95% Cl [0.20, 0.66]; P<0.001) in the four gRCTs.
Conclusions MBIs can serve as an effective approach for reducing burnout symptoms in medical students. Future
high-quality studies with a larger sample size and robust randomized controlled trial methodologies should be
obtained to reinforce the effectiveness of MBIs for reducing academic burnout in medical students.

Keywords Mindfulness, Burnout, Medical students, Emotional exhaustion, Cynicism, Academic inefficacy, Meta-
analysis

*Correspondence:
Cheng Lin
fimulc@fjmu.edu.cn

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, 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 changes were made. 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/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-18938-4&domain=pdf&date_stamp=2024-5-27

Wang et al. BMC Public Health (2024) 24:1414

Background

A fast-growing body of studies is providing that burn-
out can be seen in medical students prevalently and then
progressively develops over the course of medical educa-
tion [1-3]. Burnout is a common term that was initially
introduced among human service employees and subse-
quently investigated among other professionals and stu-
dents [4]. Recently, researchers have not only sought to
investigate burnout in a wide range of occupations, but
also paid great attention on student population. As is
known, medical students receive much longer and more
arduous educational training compared with general col-
lege students. Medicine is a profession related to human
life, which does not tolerate errors. According to a report
in a systematic review, the prevalence of burnout among
medical students ranged from 33.4 to 55.0% [5]. During
the preclinical training, medical students are exposed
to numerous academic and psychosocial stressors, e.g.,
heavy workload, high-demand academic achievements,
and peer competition, leading to higher likelihood to
suffer from burnout [6, 7]. Burnout may result in many
adverse consequences if not appropriately addressed,
which includes but not limited to depression, suicidal
ideation, insomnia, thoughts of dropping out of medi-
cal school, increased drug or alcohol dependence/abuse
[8-10]. What is worse, burnout may predispose medical
students to an unprofessional situation, which can poten-
tially place patients in peril [11].

Burnout is defined as a syndrome of emotional exhaus-
tion, depersonalization and low personal accomplish-
ment [12]. Maslach Burnout Instrument (MBI) was
developed and employed to examine burnout in the three
subscales including exhaustion, depersonalization and
professional efficacy [5]. When the targeted population
changed to students, another term “academic burnout”
was adopted to highlight the core ingredients of burnout
including emotional exhaustion, cynicism, and academic
inefficacy [13]. Therefore, the MBI-Student Survey (MBI-
SS) was developed to better precisely measure burnout
among students, which is compatible to the specific cir-
cumstances encountered by students in an academic
context [13]. In the MBI-SS, the subscale for emotional
exhaustion examines fatigue caused by studies, the sub-
scale for cynicism evaluates the indifference in student
attitudes toward their studies, and the subscale for aca-
demic efficacy focuses on the academic accomplishment.
The MBI-SS has proven to have good reliability and valid-
ity to measure student burnout across a number of coun-
tries [14—16].

Mindfulness is described as a process of paying atten-
tion to the present moment purposefully and non-
judgmentally [17], which can be trained through
mindfulness-based interventions (MBIs). The param-
eter of MBIs varies in different studies they refer to,
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such as length, frequency, and delivery format. In recent
years, the popularity of MBIs has grown rapidly due to
the increasing evidence showing their effectiveness for
diverse psychological and physical disorders, including
burnout, depression, anxiety, stress, and chronic pain
across a wide range of populations [18-20]. Although
there was a large quantity of systematic review and
meta-analysis reporting the effectiveness of MBIs, the
population they focused on was primarily the healthcare
professionals (e.g., physicians and nurses) and the out-
comes broadly reflected the psychological syndromes
(e.g., depression, anxiety and stress) rather than the spe-
cific aspects of burnout. Nevertheless, to the best of our
knowledge, there is no prior systematic review and meta-
analysis examining the pooled effect of MBIs on the over-
all burnout and their three compartments (i.e., emotional
exhaustion, cynicism, and academic efficacy) in medi-
cal students. So, synthesizing and analyzing the current
studies to secure a more precise estimate of the effects of
MBIs on burnout is crucial for providing the evidence of
implementing MBIs in medical students. Therefore, the
systematic review and meta-analysis aimed to synthesize
the scientific evidence and quantify the pooled effect of
MBIs on the burnout syndrome in medical students.

Methods

Search strategy

This systematic review was strictly performed in accor-
dance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines [21].
The protocol for this systematic review can be found
on PROSPERO (ref: CRD42023388097, available from
https://www.crd.york.ac.uk/prospero/display_record.
php?ID=CRD42023388097). A comprehensive litera-
ture search was conducted in the databases, including
PubMed, Embase, ERIC, PsycINFO, Scopus, Cochrane
Central Register of Controlled Trials (CENTRAL), China
National knowledge Information Database (CNKI) and
WanFang Database from database inception to Febru-
ary 2023 without any language restrictions. The main
search terms were “mindfulness’, “burnout’, “medi-
cal students” in various combinations. For example,
the search strategy in PubMed database was as fol-
lows: (((“Burnout, Psychological“[Mesh] OR “Burnout,
Professional“[Mesh]) OR (((Burnout[Title/Abstract])
OR (Burnout Syndrome[Title/Abstract])) OR (Academic
Burnout[Title/Abstract]))) AND ((“Mindfulness“[Mesh])
OR  (Mindfulness*[Title/Abstract])))  AND  ((“Stu-
dents, Medical“[Mesh]) OR (((Medical Students[Title/
Abstract]) OR (Student, Medical[Title/Abstract])) OR
(Medical Student[Title/Abstract]))). The references from
the already-retrieved literature were also searched to find
additional articles of interest.
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Eligibility criteria

The PICO tool, endorsed by the Cochrane Collaboration,
is the acronym of the Population, Intervention, Com-
parison and Outcomes of an article, which is universally
employed to identify compartments of clinical evidence
for systematic reviews and meta-analysis. However, the
PICO tool has been modified to “PICOS” where the “S”
implies the Study design due to the fact that qualitative
research or qualitative designs were not specifically iden-
tified [22]. The inclusion criteria were set according to
the PICOS guidelines: (1) Participants (P): participants
were medical students regardless of their specialty, such
as psychology, nursing, surgery, etc.; (2) Intervention
(I): any type of mindfulness-focused interventions was
included, such as breathing, body scanning, contempla-
tion meditation exercises, yoga, etc; (3) Comparison
(C): any type of comparison conditions was considered,
such as active intervention, nonactive intervention, wait-
list; (4) Outcome: three sub-indicators of burnout syn-
drome involved emotional exhaustion, depersonalization
and personal accomplishment measured by the Maslach
Burnout Inventory and the Oldenburg Burnout Inven-
tory; (5) Study design (S): quantitative research design
including randomized controlled trials (RCTs) and
non-RCTs.

Study selection and data extraction

The research results were exported to Endnote 20.0 and
the duplicates were identified and removed automatically.
Two reviewers (Y.T.H. and J.G.) independently screened
all titles and abstracts. The full-text review was subse-
quently conducted by the same two independent review-
ers. Disagreements were resolved through in-depth
review and discussion, and a third reviewer (Z.Z.W) was
invited to reach a consensus if necessary. The extracted
information of each study included: (1) characteristics
of the study (i.e., authors, country, year of publication,
study design); (2) characteristics of the population (i.e.,
sample size, sex, age, race/ethnicity, studying university);
(3) characteristics of the intervention (i.e., treatment set-
ting, treatment length, treatment frequency and type of
delivery); (4) characteristics of the outcomes (i.e., means
and standard deviations of three sub-indicators of burn-
out syndrome). If the extracted data were not reported
in the article, we emailed the first/corresponding author/
authors of that article to secure the missing data.

Quality assessment and strength of recommendation

The quality of the eligible studies was assessed by two
reviewers (Z.Z.W. and PY.W) independently, and the
disagreements were resolved by thorough review and
discussion until the consensus was reached. For RCTs,
we used the revised Cochrane risk-of-bias tool for ran-
domized trials (RoB 2.0) [23], which comprises five

Page 3 of 10

domains: (1) the randomization process, (2) deviations
form intended interventions, (3) missing outcome data,
(4) measurement of the outcome, and (5) selection of the
reported results. The risk of bias of each included study is
categorized as “low risk’; “some concerns” or “high risk”
Furthermore, the risk of bias of non-RCTs was evalu-
ated by the Risk of Bias in Non-Randomized Studies of
Interventions (ROBINS-I) across seven domains [24]: (1)
confounding, (2) selection of participants, (3) classifica-
tion of interventions, (4) deviations from intended inter-
ventions, (5) missing data, (6) measurement of outcomes,
and (7) selection of the reported results. The risk of bias
in each domain is rated as “low risk’, “moderate risk’,
“serious risk’; “critical risk’, and “no information” In term
of the level of evidence and strength of recommendation,
we used the Strength of Recommendation Taxonomy
(SORT) [25], which classifies each study into three levels
from 1 to 3 (level 1: good-quality patient-oriented evi-
dence; level 2: limited-quality patient-oriented evidence;
level 3: other evidence) and three strengths of recom-
mendation from A to C (A: recommendation based on
consistent and good-quality patient-oriented evidence; B:
recommendation based on inconsistent or limited-qual-
ity patient-oriented evidence; C: recommendation based
on consensus, usual practice, opinion, disease-oriented
evidence, or case series for studies of diagnosis, treat-
ment, prevention, or screening).

Statistical analysis

The Review Manager software (RevMan v5.4, Cochrane
Collaboration, Oxford, UK) was employed to conduct the
data analysis. A random-effects model (DerSimonian—
Laird approach) was used to determine the effects of
mindfulness-based interventions on alleviating academic
burnout of medical students by computing the standard-
ized mean differences (SMD) with 95% confidence inter-
vals (CI) [26]. We used the inverse variance method to
weigh the studies. The value of the SMD was rated as
small (from 0.2 to 0.49), moderate (from 0.50 to 0.79),
or large (equal to or greater than 0.80) [27]. Besides, we
used inconsistency test (I?) to examine the heterogeneity
between included studies [28]. It is commonly accepted
that I values above 25%, 50%, and 75% were interpreted
as low, moderate, and high heterogeneity, respectively.
P<0.05 was considered as statistical significance.

Results

Study search results

Our searches yielded 316 records in total (seen in Fig. 1).
After removing duplicates, we screened the titles and
abstracts of the remaining 203 records, of which 121
were determined to be eligible for full-text screening.
A total of nine articles met the inclusion criteria for the
qualitative analysis [29-37]. For the meta-analysis, one
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PubMed (n=71)
Embase (n=86)
ERIC (n=39)
PsycINFO (n=9)
Scopus (n=79)
CENTRAL (n=23)
CNKI (n=2)

Records identified through
database searching (n=316):

WanFang Database (n=7)

Duplicates removed
(n=113)

A 4

A 4

Records screened
(n=203)

Records excluded by
reviewing title and
abstract (n=82)

\4

A 4

Full-text articles
assessed for eligibility
(n=121)

Full-text articles excluded
with reasons (n=112):
e Participants were not

A 4

A 4

medical students (17)
o No mindfulness-focused

Studies included in
qualitative synthesis
(n=9)

interventions (32)
e Lack of quantitative data
of burnout (55)

A 4

e Others (8)

Studies included in
quantitative synthesis
(n=8)

[ Included ] [ Eligibility ] [ Screening ] [Identiﬁcaﬁon]

Fig. 1 PRISMA flowchart for study selection

study was excluded due to the inaccessibility of extracting
the data [37].

Characteristics of the included studies

The characteristics of the included studies were demon-
strated in Table 1. The year of publication of included
studies ranged from 2013 to 2021. Three studies were
conducted in China [29-31], two in Ireland [33, 34],
one in Norway [32], one in Spain [35], one in the United
Kingdom [36], one in the United State [37]. All studies
were reported in English, except for 3 studies in Chinese
[29-31]. A total of 810 participants were included in the
qualitative review. Four RCTs and five qRCTs analyzed
the effect of MBIs on burnout in medical students. The
included studies employed a variety of intervention cat-
egories. Two studies used the Mindfulness-Based Stress
Reduction (MBSR) course [32, 37], five studies used
the modified MBSR course [29-31, 34, 35], one study
used online version of MBSR programme [33], and one
study used “Five-week Living Mindfully MBSR” [36].

The length of the MBIs ranged from 2 to 16 weeks. The
MBIs involved diverse mindfulness-based practices, such
as breathing, body scanning, contemplation meditation
exercises, didactic exercises, yoga, and dialogue groups.
In term of the outcome measures, three studies used the
20-item Learning Burnout of Undergraduate Students
(LBUS) [29-31], three studies used the 15-item Maslach
Burnout Inventory-Student Survey (MBI-SS) [32, 35, 36],
three studies used the 16-item Maslach Burnout Inven-
tory (MBI) [33, 34, 37]. Four studies reported the statis-
tically significant difference of burnout after receiving
MBIs [29-31, 33].

Risk of bias, level of evidence, and strength of
recommendation

As shown in Table 2, Four RCT studies [29-32] demon-
strated an overall judgment of some concerns risk of bias.
Specifically, the overall some concerns risk of bias was
found to be from the bias in the deviations from intended
intervention and the measurement of outcome. In term



Page 5 of 10

(2024) 24:1414

Wang et al. BMC Public Health

|_14} P3||0J3UOD PIAZIWOPURI-ISeNb 1] DYb ‘|el] P3]|0J3U0D PSZILOPURY 1] DY ‘UOIIdINPIY SSDIIS PIseg-SSauNIPUIN HSTN

PaAJSSQO

SEM 9DUJYIP Jued
-yiubis Ajjeonsizeis oN
1nouing pasualiadxe
syuedidiued sy Jo /1
JSOW|e Ing ‘pPaAlasqo

SeM SDUJRYIP Jued
-ylubis Ajjeonsizeis oN

21025 Jnouing
UO S|gI\ JO PAAISSQO
SeM 10313 ON|

91025 JnouInq
UO S|gIAl JO PaAIDSQO
Sem 10943 ON

Ajuo

A2ed1J3 dJWwapede ay}
Uo SIgI\ JO PIAIRSQO
SeM 10949 Juedylubis
PaAISQO

SeAM SDUSIBYIP JUeD
-ylubis Aj[eansneis oN
21025 JnouINg

Uo S|gIAl JO PaAISSO
SeM 10949 Juedylubis

21025 InouINg
UO SIGIN JO PRAISSQO
Sem 129443 Juedyiubis

21025 JnouIng
UO SIGIN JO PRAISSQO
sem 129449 Juedyiubis

(9~0) 3fe3s
149317 3ul0d-/ B UO pajen|eAd swyl 9| bul
-pnpRUL (JgIN) A103USAU INOUING UDBSBIA

(9-0) 9/e2S 1Y JuI0d-/ B uo
paien|eAs swiayl G| bulpnpul (SS-IgIN) AoA
-ING JUaPNIS AI0JUSAU| INOUING YDB[SBIN

(9-0) 9|B2S 117 Jul0d-/ B uo

pajen|eAd swayl G| Buipnpul (SS-1gIA) AoA
-INS JUSPNIS-AI0IUBAU| INOUING YdB|SEIA
(9-0) 9|85

117 3ul0d-/ B UO PaIeN|BAS SWSY 9|
Bulpn|pul wio4 AUSIDAIUN (SS-IGIN) AoAINS
1USPNIS AI0JUSAU| INOUING YDB|SBIA

(9-0) 2Jeds
Y17 3U10d-/ B UO P33eN|eAS SWRY 9|
Bulpn|pul Wio4 AUSIDAIUN (SS-IGIN) AoAInS
JUSPNIS AIOJUSAU| INOUING UDB[SBA|

(9-0) 2|e2s W=y Juod-£ e UO

pajen|eAs swall S| buipnpul (SS-1gW) Ao
-INS JU3PNIS-AI0IUBAU| INOUING Ye|SeIA
(G~ 1) 3[e>S 1Y JUI0d-G B UO paje
-N[eAd SWIBY Oz Bulpnpul (SNGT) Siuspnis
aenpeibiapun Jo inouing buiuies

(G~ 1) 9[edS U2y UI0d-G B UO paje
-N[eAS SWa) Oz buipnpput (SNgT) siuspnis
ajenpeihiapun Jo Inouing Bujuies
(G~ 1) 9/edS U7 UI0d-G B UO paje
-N[eAS SWaY Oz buipnpput (SNgT) siuspnis
a1enpeibiapun Jo Inouing Bujuiea

ssao0ud dnoib

‘saD130eud [eUIOjUl ‘9D130eId UOIIeYPIW [eulio)
'92130r1d SSRUINYPUIW [BULIO) Bulpn|DUl ‘Y2es Y 57
YHM SUOISSS Apjoam g Jo awiwesboid Ysgin oy L

95IN02 UIZ-1egRY [BUIBIO Y} UO Paseq SI YdIym
swiuleiboid YSgin A|[ngpuliy BUIAIT Yoam-aA14
eboA pue ao13oeid

SSaUINJPUILL ‘S3SID19X3 ‘UOIe}IPaW ‘Uolie|dwiajuod
Buipn|pul ‘yoes uoneINP INOY-Z JO SUOISSIS

8 UIM SH99M 9| JO 95IN0D YSGIN PaYIPON
saniAnoe dnolb

pue ‘salinbua |nypuiw ‘Buiyieaiq buipnpul ‘yoea
9o110e1d AjlEp 91NUIW-OZ PUe UOIRIND INOY-T JO
SUOISSIS 9 YIM SHIIM 9 JO 35IN0D YSGIA| PRYIPOIA
saiAioe dnolb pue ‘saiinbua [nypuiw

‘Bulyiealq Jo ssauaieme ‘sueds Apoq buipn|oul
‘yoea 9o132e.d Ajlep 21NUIW-0Z PUB SSB|D SUljUO
INOY-3UO Y3IM SUOISSSS APISIM 4 JO 9SIN0D YSIN
9D8J-03}-228§ Y} JO UOISIA A10}ONPO.IIUI UIJUO Uy
ssa20id dnoub pue Buiyoeal diepip ‘sasid

-19X3 [EJURW pue |edIsAyd Buipnpul‘yoes Y 57
YHM SUOISSS Apjoam g Jo awiwesboid YSgin oy L
sdnoub anbojelp ‘eboA ‘sd130eid Ssaujnypulw
‘Buiyiealq buipnpdul ‘ydes uopeINp INoY-G'| Jo
SUOISSIS 9 YIM SHIIM 9 JO 3SIN0D YSGIA| PRYIPOIN

sdnoib anbojelp ‘eboA ‘ao130eid ssaunypuIwl
‘Buiyiealq buipnpul ‘yoes UoieINp INOY-5'| Jo
SUOISSDS § YIM SH99M 8 JO 95IN0D YSGIA| PIYIPON
sdnoib anbojelp ‘@aoeid ssaujnypulw ‘bul
-y1eaiq Bulpn|ul ‘yoes uoeInp INoY-5'0 JO SUOIS
-S9S 71 YUM SH99M 7 JO 95IN0D YSGIA| PIYIPOIN

sjnsay

sainseaw jnouing

SUOIJUSAIDIUI PASe]-SSAUNJPUIIN

‘(dnolb jouod By Ul G| SN lzgl e
pue dnolb UoRUSAISIUI BY} Ul 1) SIUSPNIS [BIIPW | € 1D4yb 19 esoqueg
S|eway alom syuedpiyed
%671 ‘A|9A1329dsas dNOIH |013UO0D PUR UOIUSAIDIUL S}
Ul 9z pue pg sem abe ueaw ‘(dnoib |0iu0d aY) Ul 9 3N ‘[9g] ‘e
pue dnolb UOIUSAISIUI Y] Ul 8) SIUSPNIS [eDIPaW | 1D4b 19 uosyiep
abpamouy| paejal-ssaujnypulul Joud pey syued
-p1ued 9707 ‘2|eway 2Jom syuedpiped o1/ ‘Sieak
(¥S'L =Q5S) 870 sem abe ueay ‘(dnoib [013uod ay3 Ul 5/ ureds '[s¢]
pue dnoib uoUSAISIUL B} Ul 89) SIUSPNIS [eDIPSW 17| 104b ‘€312 010
9lewa) alam syuedpipied 9/:99 ‘sieak 7 ~ 8| sem pueai| ‘€]
obues abe ‘(dnoib jos3u0d a9y Ul g pue dnolb uoiuaA 1819 Wyes
-191Ul 3Y3 Ul | §) Ssauspnis Adewlleyd srenpeiblspun 66 1o4b  joasug,0
Slewa) alam syuedpipied 9469/ ‘sieak 47 ~ 8| sem pueai| ‘[€€]
obues abe (dnoib jouod Yy Ul ¢ pue dnolb uoiuIA ‘|B 12 QUIAg
-191ul 9Y3 Ul 6 1) sauspnis Adewleyd arenpelblapun 7§ 104b 1102s113,0
Slewsa) alam syuedpn KemioN
-led 949/ ‘s1eak ¢z sem abe ueaw ‘(Yoea dnoib |01u0d z€l e 1@
puUE UOIIUSAISIUL 83 Ul H71) SIUSPNIS [DIPaW 8¢ 104 SgIA 9P
Slewsy alam syuedpipied %/6€S
'sieak /| ~ G| sem abues abe ‘(dnoib |onuod sy ul 7€ eulyd
pue dnolb UOIUSAISIUI BY3 Ul | €) SIUSPNIS [DIPaW €9 104 ‘g1 uns
9wy aJam syuedpipied 94¢ gy ‘Aj9ARdadsal
dnolb |0J3U0d pue UoRUSAISIUI BYI UI (8€ 1 =S) 9161
pue (59| =QS) 761 sem abe uesw ‘(AaAndadsal dnoib eulyd ‘[og]
|0JJUOD PUB UOIIUSAIDIUL Y3 Ul OE) SIUSPNIS [edIpaW 09 104 Jewoeyz
9leway al1am syueddipied
%/°19's1eak zz ~ 6| sem abuel abe ‘(ApAidadsal dnoib eulyd
|0JJUOD PUB UOIIUSAIDIUL Y3 Ul OE) SIUSPNIS [edIpaWl 09 104 [62]1e19 84
A1unod
‘1eak
syuedpiyed ubisaqg ‘Apms

SoIpN1s papn|dUl 9yl JO SOlISlia1deiey ) L d|qelL



Wang et al. BMC Public Health (2024) 24:1414 Page 6 of 10
Table 2 Risk of bias, level of evidence, and strength of recommendation for RCTs
Study, year Random- Deviations Missing Measurement of Selection Overall risk of Level of Strength
ization fromintended data outcome of reported  bias evidence of rec-
process intervention results ommen-
dation
Ye et al,, [29] Low risk Some concerns Low risk Some concerns Low risk Some concerns 2 B
Zhao et al,, [30] Low risk Some concerns Low risk Some concerns Low risk Some concerns 2 B
Sun, [31] Low risk Some concerns Low risk Some concerns Low risk Some concerns 2 B
deVibeetal, [32] Low risk Some concerns Low risk Some concerns Low risk Some concerns 2 B
Table 3 Risk of bias, level of evidence, and strength of recommendation for qRCTs
Study, Confounding Selection Classifica- Deviations Miss- Measure- Selec- Over- Level of Strength
Year classification  tion of from intended ing mentof  tion of all evidence ofrec-
of participants intervention intervention data outcome reported risk of ommen-
result bias dation
O'Driscoll, Moderate risk Moderate risk ~ Low risk of Moderate risk Low  Serious risk Low risk Seri- 2 B
Byrneet  of bias of bias bias of bias risk of bias ous
al, [33] risk of
bias
O'Driscoll, Moderate risk Moderate risk ~ Low risk of Moderate risk Low  Serious risk Low risk Seri- 2 B
Sahmet  of bias of bias bias of bias risk of bias ous
al, [34] risk of
bias
Oréetal, Moderate risk Moderate risk  Low risk of Moderate risk Low  Serious risk Low risk Seri- 2 B
[35] of bias of bias bias of bias risk of bias ous
risk of
bias
Clarkson ~ Moderate risk Moderate risk  Low risk of Moderate risk Low  Seriousrisk Low risk Seri- 2 B
etal, [36] of bias of bias bias of bias risk of bias ous
risk of
bias
Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
de Vibe et al (2013) 329 12.1 144 34.4 11.2 144 30.6% -0.13 [-0.36, 0.10] —ET
Sun et al (2021) 52.71 9.59 31 60.94 13.06 32 24.0% -0.71[-1.22,-0.20] b e
Ye et al (2017) 54 8.59 30 61.7 8.94 30 23.5% -0.87[-1.40, -0.34] N ST
Zhao et al (2019) 12.08 6.31 25 17.61 4.12 25 21.9% -1.02[-1.61,-0.43] —
Total (95% CI) 230 231 100.0% -0.64 [-1.12, -0.16] R
Heterogeneity: Tau? = 0.18; Chi? = 13.87, df = 3 (P = 0.003); 1> = 78% _‘2 _‘1 ) i é

Test for overall effect: Z = 2.60 (P = 0.009)

Fig. 2 Forest plot for the overall burnout

of the SORT, the RCT studies were evaluated as level 2
evidence, and the overall strength of recommendation
was classified as B (limited-quality patient-oriented evi-
dence). Regarding the qRCTs [33-36], the overall risk of
bias was judged as serious, which mainly derived from
the bias in the measurement of the outcome according to
ROBINS-I (presented in Table 3). In term of the SORT,
the qRCT studies were rated as level 2 evidence, and the
overall strength of recommendation was classified as B
(limited-quality patient-oriented evidence).

Meta-analysis results

As shown in Fig. 2, four RCTs [29-32] analyzed the total
score of burnout, including a total of 461 participants
(230 in the MBIs group and 231 in the control group).

Favours [Intervention] Favours [control]

The pooled analysis revealed a statistically significant
moderate effect of MBIs on the overall burnout (SMD=-
0.64; 95% CI [-1.12, -0.16]; P=0.009). However, due to
the relatively high heterogeneity (I>’=78%), a sensitivity
analysis was conducted where the included studies were
removed separately. The heterogeneity was significantly
reduced when the study of de Vibe et al. (2013) was
excluded (SMD=-0.85; 95% CI [-1.16, -0.54]; P<0.001;
2=0%). On the subgroup meta-analysis, there was a sig-
nificant difference between Asian sub-group and West-
ern sub-group (P<0.001) (Fig. 3).

As presented in Fig. 4, four qRCTs [33—-36] analyzed the
emotional exhaustion, cynicism and academic efficacy of
burnout, including a total of 308 participant (146 in the
MBIs group and 162 in the control group). The pooled
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Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.5.1 Asian
Sun et al (2021) 52.71 9.59 31 60.94 13.06 32 24.0% -0.71[-1.22,-0.20] SEEET
Ye et al (2017) 54 8.59 30 61.7 8.94 30 23.5% -0.87[-1.40, -0.34] e S
Zhao et al (2019) 12.08 6.31 25 17.61 4.12 25 21.9% -1.02[-1.61, -0.43] TSR Pyt
Subtotal (95% ClI) 86 87 69.4% -0.85[-1.16, -0.54] -
Heterogeneity: Tau? = 0.00; Chi® = 0.62, df = 2 (P = 0.73); I = 0%
Test for overall effect: Z = 5.33 (P < 0.00001)
1.5.2 Western
de Vibe et al (2013) 329 12.1 144 344 11.2 144 30.6% -0.13[-0.36, 0.10] —&T
Subtotal (95% Cl) 144 144 30.6% -0.13[-0.36, 0.10] -
Heterogeneity: Not applicable
Test for overall effect: Z = 1.09 (P = 0.28)
Total (95% Cl) 230 231 100.0% -0.64 [-1.12, -0.16] e
Heterogeneity: Tau? = 0.18; Chi® = 13.87, df = 3 (P = 0.003); I = 78% =_2 _=1 ) 1 2:
Test for overall effect: Z = 2.60 (P.2= 0.009) . Favours [Intervention] Favours [Control]
Test for subgroup differences: Chi? = 13.25, df = 1 (P = 0.0003), I* = 92.5%
Fig. 3 Forest plot for the sub-group analysis of the overall burnout
a
Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI 1V, Random, 95% Cl
Oré et al (2021) 2.18 0.93 68 2.28 1.09 75  46.4% -0.10 [-0.43, 0.23] —i—
O'Driscoll, Sahm et al (2019) 15.6 7.8 51 18.7 7 48 32.6% -0.41[-0.81, -0.02] —
O'Driscoll, Byrne et al (2019) 17.1 7.4 19 19.2 8 33 16.8% -0.27 [-0.83, 0.30] —_—
Clarkson et al (2018) 8.25 4.7 8 15.1 8.1 6 4.2% -1.01[-2.16, 0.14] ¢
Total (95% CI) 146 162 100.0% -0.27 [-0.50, -0.03] S
Heterogeneity: Tau? = 0.00; Chi® = 3.16, df = 3 (P = 0.37); I* = 5% _52 —{1 5 t é
Test for overall effect: Z = 2.22 (P = 0.03) Favours [Intervention] Favours [Control]
Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Clarkson et al (2018) 7.61 6.5 8 11 6.2 6 4.4% -0.50 [-1.58, 0.58]
O'Driscoll, Byrne et al (2019) 10 7.4 19 113 7.9 33 15.9% -0.17 [-0.73, 0.40] RO I
O'Driscoll, Sahm et al (2019) 86 7.5 51 10 7.2 48  32.6% -0.19 [-0.58, 0.21] b
Oré et al (2021) 2.18 0.93 68 2.28 1.09 75 47.2%  -0.10 [-0.43, 0.23] —i—
Total (95% CI) 146 162 100.0% -0.16 [-0.38, 0.07] -
Heterogeneity: Tau? = 0.00; Chi? = 0.53, df = 3 (P = 0.91); I = 0% _12 _=1 ) i é
Test for overall effect: Z = 1.35 (P = 0.18) Favours [Intervention] Favours [Control]
C
Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Clarkson et al (2018) 276 43 8 275 4.7 6 4.6% 0.02 [-1.04, 1.08]
QO'Driscoll, Byrne et al (2019) 26 5.9 19 214 7.1 33  15.5% 0.68 [0.10, 1.26]
O'Driscoll, Sahm et al (2019)  24.8 7.3 51 233 6.4 48  33.3% 0.22 [-0.18, 0.61] 1T
Oré et al (2021) 4.48 0.71 68 4.06 0.83 75  46.6% 0.54 [0.20, 0.87] ——
Total (95% CI) 146 162 100.0% 0.43 [0.20, 0.66] i
Heterogeneity: Tau? = 0.00; Chi? = 2.80, df = 3 (P = 0.42); I° = 0% 5 =] ) 1 B

Test for overall effect: Z = 3.68 (P = 0.0002)

Favours [Intervention] Favours [Control]

Fig.4 Forest plot for the sub-domains of burnout. a the emotional exhaustion of burnout. b the cynicism of burnout. ¢ the academic efficacy of burnout

result revealed a significant small effect of MBIs on emo-
tional exhaustion (SMD=-0.27; 95% CI [-0.50, -0.03];
P=0.03; I’=5%) and academic efficacy (SMD=0.43; 95%
CI [0.20, 0.66]; P<0.001; I*=0%) (Fig. 4a & c). However,
the pooled analysis revealed that the improvement of
cynicism in the MBIs group was not significantly differ-
ent from the control group (SMD=-0.16; 95% CI [-0.38,
0.07]; P=0.18; I’=0%) (Fig. 4b).

Discussion

The research of MBIs in medical students has skyrock-
eted in recent years. To be best of our knowledge, this is
the first systematic review and meta-analysis of current
studies evaluating the effectiveness of MBIs to alleviate
burnout in medical students. A total of 8 studies included
in the meta-analysis, suggesting that MBIs had significant
small to moderate effects on reducing overall burnout
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and its two sub-domains (i.e., the emotional exhaustion
and academic efficacy). However, the effects of MBIs on
the cynicism of burnout were not statistically signifi-
cant. Although previous reviews and meta-analysis also
reported the beneficial effects of MBIs in reducing burn-
out [38—40], the population they targeted was healthcare
professionals rather than medical students. The study of
Daya and Hearn (2018) synthesized the impact of MBIs
on medical students for psychological symptoms [41].
For the burnout aspect, only three studies were included
in this review, which concluded that no significant reduc-
tions were observed due to lack of sufficient high-quality
studies included. Nevertheless, despite a total of 8 studies
included in the meta-analysis, we need to be cautious of
the results due to the overall high risk of bias and limited-
quality evidence observed in the included studies. In the
meanwhile, it is noted that the contents and durations of
MBIs were not consistent across studies, and the effects
also varied. For example, Zhao et al., found that there
was a significant difference between medical students
receiving or not receiving the modified MBSR course
of 8 weeks with 8 sessions of 1.5-hour duration each,
including breathing, mindfulness practice, yoga, dialogue
groups [30]. While de Vibe et al. failed finding the signifi-
cant results for medical students who received the MBSR
programme of 8 weekly sessions with 2.5 h each, includ-
ing physical and mental exercises, didactic teaching and
group process [32].

The results showed that MBIs can reduce the emo-
tional exhaustion of medical students in the included
four qRCT studies. A large amount of literature sup-
ported that emotional exhaustion can be considered as
one of the core elements of burnout [4, 42, 43]. Accord-
ing to a national survey, medical students were more
likely to experience high emotional exhaustion and low
academic efficacy than early career physicians (44.6%
versus 39.6%) [44]. Likewise, a meta-analysis reported a
prevalence of 40.8% (95%CI: 32.8%~48.9%) of high emo-
tional exhaustion in the included 7588 medical students
[5]. Given that high emotional exhaustion is correlated
with high psychiatric morbidity [45], medical students
should be informed about the importance of preventing/
alleviating emotional exhaustion through evidence-based
interventions, such as MBIs. Previous meta-analysis only
reported the effectiveness of MBIs on the overall burn-
out score and found no substantial difference post-inter-
vention for burnout (SMD=-0.42; 95% CI [-0.84, 0.00];
p=0.05; 1>’=0%) [46]. Our results provided the evidence
that MBIs can significantly reduce the overall burnout
and emotional exhaustion in medical students. Therefore,
it is MBIs that served as an effective approach to prevent
or reduce overall burnout and emotional exhaustion in
medical students.
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The meta-analysis revealed a non-significant small
reduction in the cynicism domain of burnout for medi-
cal students receiving MBIs in the included qRCT stud-
ies. Cynicism is regarded as a medical student’s detached
feelings and impersonal treatment or negative attitudes
towards others [47]. It was reported that the prevalence
of cynicism reached 35.1% (95%CI: 27.2%~43.0%) among
7588 medical students [5]. Considering the positive asso-
ciation between cynicism and psychiatric morbidity [45],
medical organizations or institutes should alert medical
students of the importance of preventing/alleviating cyn-
icism through evidence-based approaches, such as MBIs.
The estimate of effect supported the MBIs in reducing
cynicism in the included four qRCTs, albeit the non-
significant difference between the MBIs group and the
control group. Thus, future more studies are needed to
strengthen the evidence of MBIs for improving the cyni-
cism domain of burnout in medical students.

For the academic efficacy domain of burnout, it is sug-
gested that MBIs can significantly enhance academic
efficacy of medical students in the included four qRCT
studies. Academic efficacy refers to the feeling of being
effective in the study and being promoted for the position
[11]. As reported in a meta-analysis, the prevalence of
academic efficacy got to 27.4% (95%CI: 20.5%~34.3%) in
a number of 7588 medical students [5]. Compared with
the other domains of burnout, the prevalence of aca-
demic inefficacy is relatively low. But in practice, burnout
is seen as an intertwined unity rather than three separate
compartments. So, addressing the academic inefficacy
domain of burnout is also of importance. Our findings
supported the effectiveness of MBIs in alleviating the
academic inefficacy domain of burnout.

The strength of this study is that, to our best knowl-
edge, it is the first systematic review and meta-analysis to
determine the pooled effect of MBIs for alleviating over-
all burnout and its sub-domains in medical students. The
findings of this study can provide evidence of MBIs for
burnout prevention/reduction among medical students
in academic milieu. However, there are some limitations
we need to address in this study. First of all, a small num-
ber of 8 studies included in the meta-analysis, of which
only 4 studies were RCT design. Hence, the results should
be interpreted cautiously. Secondly, the publication bias
was not evaluated due to fewer than ten studies included
in the meta-analysis. Thirdly, for the subgroup meta-
analysis of the overall burnout, we divided articles into
Asian and Western groups based on the source of popu-
lation. However, the Asian group merely included articles
found in Chinese database, and we did not search a data-
base in the language of another Western country specifi-
cally due to the language barrier. Thus, the results of this
sub-group meta-analysis may have some biases. Lastly,
the risk of bias of the included studies was relatively high,
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and the overall evidence and strength of recommenda-
tion were rated as limited-quality patient-oriented evi-
dence. Therefore, more high-quality studies with robust
randomized controlled trial methodologies are needed to
minimize the risk of bias existing in the included stud-
ies and enhance the strength of recommendation of MBIs
for reducing burnout in medical students.

Conclusion

To sum up, the results of this systematic review and
meta-analysis suggested that MBIs can serve as an effec-
tive approach for reducing burnout symptoms in medical
students. Future high-quality studies with a larger sample
size and robust randomized controlled trial methodolo-
gies should be obtained to reinforce the effectiveness of
MBI for reducing academic burnout in medical students.
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