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Abstract

Background Burnout among resident physicians during training has been prevalent, prompting training centers
to introduce interventions at the individual or organizational level. However, empirical evidence is crucial before
implementing such programs in practice.

Methods A systematic review and meta-analysis was carried out to evaluate the effectiveness of individual and
organizational interventions in reducing burnout among resident physicians. Searching was done across five
databases—PubMed, Scopus, ScienceDirect, Embase, and Cochrane Library from 1 December 2023 to 26 August
2024.The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement was used for

our reporting of study selection process. Eligibility criteria were randomized or non-randomized designs, with
prospective intervention, with a comparator group focused on individual or organizational interventions reducing
burnout, in any language and publication date. The Maslach Burnout Inventory scores for emotional exhaustion (EE),
depersonalization (DP), and personal accomplishment (PA) were the three outcome measures. Two investigators
independently extracted the data. The risk of bias was evaluated using Cochrane risk-of-bias tool for randomized trials
(RoB2) and non-randomized studies of interventions (ROBINS-I). Cohen’s d and heterogeneity was estimated using a
random-effects DerSimonian-Laird model and visualized by forest plots. Sensitivity analyses were carried out by leave-
one-out meta-analysis.

Results We identified 33 eligible studies (n=2536), comprising 25 (75.8%) individual intervention studies and 8
(24.2%) organizational intervention studies. Cohen’s d for individual intervention versus control were as follows:
FE -0.25 (95% CI-0.40 to -0.11, p < 0.01, 1?=49.3%), and DP -0.17 (95% CI -0.32 to -0.03, p=0.02, I>=50.0%). The
organizational intervention showed no significant association with any domain. Sensitivity analyses were robust
in all outcomes, with differences in intervention description and design identified as potential contributors to
heterogeneity.

Conclusions Various interventions, including individual coaching, meditation, and organization interventions, have
been implemented to improve resident burnout. The effectiveness of intervention demonstrated none to small
practical significance in improving burnout. Data inconsistency and high risk of bias across studies limited the validity
of the pooled results. Further studies should focus on a combined approach.
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Introduction

Burnout syndrome, defined by the World Health Orga-
nization (WHO), is an occupational phenomenon from
prolonged exposure to psychosocial risk factors in the
work place [1], making it a serious [2—4] and prevalent
[5-7] occupational health concern. This phenomenon,
characterized by high emotional exhaustion (EE), high
depersonalization (DP), and low personal accomplish-
ment (PA), affects physicians and the patients they care
for [6]. Its framework, largely influenced by Maslach
[8-10], encompasses three domains. The ramifications
of burnout are far-reaching: for providers, it can lead to
mood disorders, family conflicts, diminished self-esteem,
and early career departure; for patients, it associates
with increased medical complications, legal challenges,
prolonged hospital stay, and reduced satisfaction with
healthcare [11-13]. In the United States alone, burnout
is estimated to cost the healthcare sector $4.6 billion [3].

The residency period is widely recognized as one of the
most stressful stages in a medical career, attributed to
factors such as limited autonomy, high workloads, inad-
equate institutional support, and relatively low income
[9, 14-16]. Previous studies, the systematic reviews
and meta-analyses, have consistently highlighted the
prevalence of burnout among resident physicians, with
proportions ranging from 45 to 57% [5, 6, 17] globally.
Consequently, over the past two decades, many train-
ing centers have initiated various interventions aimed
at reducing burnout. These interventions encompass
both individual-focused strategies, such as mindfulness
training, meditation sessions, self-care courses, and psy-
chological workshops [18-25], as well as organizational
initiatives, including providing recreational opportuni-
ties, offering healthy food options, implementing rest
days following shifts, adjusting shift schedules, and modi-
fying shift duration [26-28].

Previous studies have frequently suggested a reduc-
tion in burnout syndrome following interventions tar-
geted at resident physicians. However, there remains a
lack of substantial evidence regarding the actual change
in intervention effectiveness, which hinders the recom-
mendations for the most suitable approaches. Given the
importance of these interventions, a comprehensive and
thorough review is essential. Therefore, this study aimed
to evaluate the effectiveness of both individual and orga-
nizational interventions in reducing burnout among resi-
dent physician populations by conducting a systematic
review and meta-analysis of existing evidence to assess
their effectiveness.

Materials and methods

Eligibility criteria

To evaluate any intervention aimed at reducing burnout
among resident physicians during their training, regard-
less of location or specialty. These interventions included
randomized controlled trial (RCTs) or non-randomized
studies of intervention. Accepted study designs encom-
passed concurrent non-randomized studies, pre-post
studies, or historical control studies. Publications to be
included can be in any languages regardless of the pub-
lication year, with available online full text. Measurement
criteria for evaluation of interventions should utilized
the Maslach Burnout Inventory (MBI) [10], with report-
ing on total scores of each dimension: EE, DP, and PA.
Modification to the PROSPERO protocol was made to
cover MBI scale other than the 22-item standard version
in order to capture all literatures. For analytic purposes,
interventions are pre-specified into either individual or
organizational categories, the standard definition was
derived from the documented types of stress manage-
ment interventions (SMIs) by the Health and Safety
Executive (HSE), United Kingdom [29].

Exclusion criteria

Studies that focused solely on other healthcare personnel
(such as nurses, pharmacists, dentists, medical students,
and intern physicians), without providing subgroup data
specifically for resident physicians and studies that were
not available as full-text articles were excluded.

Search strategies and data sources

The search was conducted across five databases: PubMed,
Scopus, ScienceDirect, Embase, and the Cochrane
Library, spanning December 1 to 21, 2023, with an
updated search during the revision between August 19
and 26, 2024. The search process adhered to the PICO
framework (Population, Intervention, Comparison, Out-
come) and was executed by two investigators (WK and
VS), following a stepwise syntax (See Supplementary
Appendix 1, Additional File 1). Keywords and medical
terms were derived from PubMed [30] and Cochrane
Library MeSH (Medical Subject Headings) [31]. Dupli-
cate records were managed using Endnote X9 software.

Study selection

After two investigators (WK and VS) formulate the
searching syntax together. These investigators then inde-
pendently reviewed studies, excluding those without
full texts or with irrelevant titles or abstracts. Then, the
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eligibility of each imported studies of each of the two
investigators were deliberated upon, with consensus
reached on eligible studies through discussion. In case
of disagreement, a third investigator (WS) acted as an
adjudicator. The screening process followed the PRISMA
2020 flow diagram (Fig. 1), PRISMA 2020 checklist (See
Additional File 2) and PRISMA 2020 abstract checklist
(See Additional File 3) [32] to ensure transparency and
accuracy.
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Risk of bias assessment

Two reviewers (WK and VS) utilized the performed the
RoB2 (Cochrane risk of bias assessment in randomized
trial) [33] for randomized parallel studies and ROBINS-
I (Risk of Bias in Non-randomized Studies-of Interven-
tions) [34] for non-randomized studies to assess the risk
of bias assessment. Independently, reviewers conducted
these assessments between December 21 and 31, 2023.
Then, during a discussion session on January 2, 2024, any
disparities in findings were thoroughly discussed until
a consensus was reached. Although a third investigator

Records identified from:
Pubmed (n=312)
Scopus (n = 325)
Embase (n =236)

Records removed before screening:
Duplicate records removed (n = 496)

Sciencedirect (n = 378)
Cochrane Library (n = 32)
Total (n=1283)

Records identified

Records excluded by WK and VS due to
Irrelevant title upon screening (n = 674)

(n="787)
Records screened by WK and VS
(n="787)

Reports sought for retrieval
(n=113)

Reports not retrieved (n = 60):

Trial registration (n = 10)
Conference abstract (n = 28)

Not a resident physicians (n = 18)
Narrative review (n = 1)

No measurement of burnout (n = 3)

Reports assessed for eligibility
(n=153)

Studies included in
qualitative synthesis
(n=33)

Reports of included
quantitative synthesis
(n=33)

Study excluded from the syntheses (n = 20) due to
Not reporting variance measure and p-value (n = 3)
Not reporting continuous measure of MBI (n = 8)
v Not using MBI (n = 3)

MBI measurement taken only one time (n = 3)

Report total MBI score with no detail of each
dimensions (n = 2)

Depersonalization score within implausible value
given usage of 22-item MBI (n=1)

Using Oldenburg Burnout Inventory (n = 1)
Using unspecified variation of MBI (n = 1)
Not using any standardized burnout
questionnaire (n = 1)

Cross-section baseline survey (n = 2)
Recall survey (n=1)

Fig. 1 Preferred reporting items for systematic reviews and meta-analyses (PRISMA 2020) flow diagram of eligible studies
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(WS) was available to adjudicate in case of disagree-
ments, none arose during the process. Risk of bias assess-
ment for additional studies was carried out during the
revision between August 27 and 28, 2024.

Data extraction

Two investigators (WK and VS) independently retrieved
information from January 2 to 10, 2024, and updated
upon revision from August 29, and 30, 2024. The
extracted data for each study included the author’s name,
country, year of publication, study design, intervention
name, duration and frequency of sessions, study dura-
tion, participant count, specialty, and loss to follow-up.
Additionally, outcome data concerning the mean and
standard deviation in three domains of the Maslach
Burnout Inventory-EE, DP, and PA—was collected at pre-
intervention and post-intervention. In cases of incom-
plete outcome data, standard deviation was calculated
from other reported metrics of comparison such as
p-value, using the Cochrane Calculator [35, 36]. Further-
more, graphical data with no numerical description of
data point were handled by PlotDigitizer.

Data analyses

Analyses were done on STATA version 18.0 (StataCorp
LLC, Texas, USA). Heterogeneity was assessed using
Cochrane’s Q test and the I-squared statistics (I%) [37].
Due to the expected heterogeneity, the DerSimonian-
Laird random-effects model was employed for meta-
analysis [38]. Results were presented as post-intervention
Cohen’s d standardized mean differences (SMD) and a
95% confidence interval, with visualization carried out
by the forest plots. A two-sided p-value of <0.05 was
considered statistically significant. Sensitivity analy-
ses were carried out with subgroup (See Supplementary
Appendix 2.1 to 2.6, Additional File 1) and leave-one-
out meta-analyses (See Supplementary Appendix 3.1 to
3.6, Additional File 1). Additionally, publication bias was
explored by the funnel plots (See Supplementary Appen-
dix 4.1 to 4.6, Additional File 1).

Strength of evidence

Grading Quality of Evidence and Strength of Recom-
mendations (GRADE) [39] approach was used to evalu-
ate the strength of evidence for each outcome, separately
for individual and organizational studies. Eight domains
were assessed: inconsistency [40], indirectness [41],
imprecision [42], risk of bias [33], publication bias, dose-
response gradient, magnitude of association, and pres-
ence of residual confounding [43].
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Results

Study selection and characteristics

We initially identified 1283 studies across five medical
databases (See Supplementary Appendix 1, Additional
File 1). After removing 496 redundant studies, 787 stud-
ies remained for screening. From this screening, 113
studies appeared potentially relevant based on their
titles, leading to retrieval of the full paper. Ultimately, 53
studies met the criteria for inclusion as full-paper jour-
nal articles. Among them, 33 studies fulfilled the eligibil-
ity criteria [44—76]. No additional eligible studies were
found through references searches. For a visual represen-
tation of the process, refer to the PRISMA 2020 flow dia-
gram [32] (Fig. 1).

Table 1 presents the general characteristics of the
thirty-three studies [44-76], including details such as
author names, publication year, countries, baseline
Maslach Burnout Inventory scores, medical specialties
of participants, study designs, intervention descriptions,
durations, and frequencies, outcome measurements, and
loss to follow-up. Of these studies, 25 (75.8%) focused on
individual interventions [50-72, 74, 75], while 8 (24.2%)
addressed organizational interventions [44, 45, 47-49,
73, 76). Among the individual interventions, 16 (64%)
centered on coaching and emphasized aspects like self-
development, resilience, and coping skills [59-72, 74],
while 9 (36%) exclusively utilized meditation [50-58].
Regarding organizational intervention, 6 (75%) primar-
ily targeted work-hour modification through changed in
shift lengths and rest days after shift [44, 45, 47, 73, 76],
while 2 (25%) focused on creating improved learning
environment, such as healthy food delivery programs and
workflow modifications [48, 49].

The majority of studies employed non-randomized,
non-concurrent designs, with 9 (27.2%) using historical
controls [44, 48, 49, 56, 59, 68, 71, 75, 76] and 13 (39.4%)
utilizing self-control studies [47, 50, 53, 54, 58, 61, 65—67,
69, 70, 72, 73]. Eleven (33.3%) studies were randomized,
controlled, concurrent trials [45, 51, 52, 55, 57, 60—64,
74]. Outcome measurements were conducted using vari-
ous versions of the validated MBI. Specifically, 26 studies
(78.7%) used the 22-item MBI [44, 45, 47-49, 51, 52, 54,
56, 58, 60—65, 67, 68, 70-76], 5 studies (15.2%) employed
the 9-item MBI [50, 53, 55, 59, 69], 1 study (3.0%) used
the 20-item Dutch version of the MBI [57], and 1 study
(3.0%) utilized the 16-item MBI [66]. The median time-
frame of interventions is 6 months (IQR, 3 to 12 months).

Risk of bias in studies

According to Cochrane RoB2 [33], all randomized stud-
ies were rated as a high risk of bias (See Supplementary
Appendix 5.1, Additional File 1). This bias primarily
stemmed from the fourth domain, concerning subjec-
tive participant-reported outcomes without blinding.
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Table 1 Characteristics of thirty-three eligible studies
Author (year), Baseline MBI scores N control/ Design Intervention Control
country Interven-  Control intervention,
Measurement tion Mean (SD) (specialty)
Mean (SD)
Individual coaching interventions (16 studies)
Ares (2019), EE:76(3.1) EE:76(3.1) 25/21 Historical-control Mode: Bimonthly wellness lecture Mode: Pre-
United States DP:6.5(44) DP:6.5(44) (Neurosurgery) Duration: NA intervention,
(9-item aMBI)  PA:159 PA: 159 Frequency: 0.5 times per month previous aca-
(3.3) (3.3) Length: 12 months demic year
Dropout: 0 (0%) Dropout: 0 (0%)
Bragard (2008), EE:252 EE: 26.7 58/57 (Mixed) Randomized con- Mode: 30-hour communication skills and Mode: Waitlist
Belgium 9.2) (84) trolled trial 10-hour stress management skills control
(22-item MBI) DP:9.2(5.3) DP:9.1(5.1) Duration: 4 h per week Dropout: 10
PA:37.2 PA:35.8 Frequency: 10 times per month (18%)
(5.6) (5.5) Length: 5 months
Dropout: 9 (16%)
Fainstad (2022), EE:26.0 EE: 282 50/51 (Mixed) Randomized con- Mode: Online group-coaching program Mode: Waitlist
United States 8.1 (8.9) trolled trial Duration: 1 h per week control
(22-item MBI) DP: 109 DP: 111 Frequency: 8 times per month Dropout: 6
(5.5) (5.6) Length: 6 months (12%)
PA:35.8 PA:33.7 Dropout: 16 (32%)
(5.7) (6.9)
Hart (2019), EE: 243 EE: 24.3 46/46 (Emergen-  Self-control Mode: Corporate wellness lectures Mode: Pre-inter-
United States 9.8) (9.8) cy medicine) Duration: 1 h per week vention baseline
(22-item MBI)  DP: 14.2 DP:14.2 Frequency: 1 times per month characteristics of
(5.4) (5.4) Length: 6 months the participants
PA: 33.1 PA: 33.1 Dropout: 22 (48%) Dropout: 12
(5.0 (5.0) (26%)
Individual coaching interventions (16 studies), continued
Huang (2020), EE:164 EE: 158 18/18 (Mixed) Randomized con- Mode: Balint group Mode: Waitlist
China (4.8) (5.5) trolled trial Duration: 1 h per week control
(22-item MBI) DP:7.0(3.4) DP:6.9 (2.8 Frequency: 2 times per month Dropout: 0 (0%)
PA: 285 PA: 28.1 Length: 6 months
(7.1 (7.7) Dropout: 0 (0%)
Martins (2011), EE:22.8 EE: 22.0 37/37 (Pediatrics) Randomized con- Mode: Brief intervention Mode: Waitlist
Argentina (74) (6.4) trolled trial Duration: 3 h per week control
(22-item MBI)  DP:7.3(3.4) DP:6.7 (3.3) Frequency: 2 times per month Dropout: 0 (0%)
PA:36.5 PA:34.8 Length: 1 months
(3.5) (3.7) Dropout: 0 (0%)
Milstein (2012), EE: 26.0 EE:21.2 7/8 (Pediatrics) Randomized con- Mode: Individual psychotherapeutic toll Mode: Waitlist
United States 6.6) (10.1) trolled trial (brief intervention - BATHE technique) control
(22-item MBI) DP:9.1 (6.3) DP:12.0 Duration: 0 h per week Dropout: 0 (0%)
PA: 343 (5.4) Frequency: 12 times per month
(5.9) PA: 436 Length: 3 months
(3.5) Dropout: 0 (0%)
Palamara EE:NA (8.8) EE:NA(88) 235/235 (Internal Self-control Mode: Professional Development Coaching  Mode: Pre-inter-
(2021), United  DP:NA (84) DP:NA (84) medicine) Program vention baseline
States PA: NA PA: NA Duration: 1 h per week characteristics of
(22-item MBI) Frequency: 0.3 times per month the participants
Length: 8 months Dropout: 117
Dropout: 117 (50%) (50%)
Individual coaching interventions (16 studies), continued
Riall (2017), EE:16.8 EE:16.8 49/49 (General Self-control Mode: Energy Leadership executive coach-  Mode: Pre-inter-
United States  (84) (84) surgery) ing model vention baseline
(16-item MBI) DP:10.3 DP: 103 Duration: NA characteristics of
(7.9) (7.9) Frequency: 1 times per month the participants
PA:27.8 PA:27.8 Length: 12 months Dropout: 10
(6.9) 6.9) Dropout: 10 (20%) (20%)
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Table 1 (continued)
Author (year), Baseline MBI scores N control/ Design Intervention Control
country Interven-  Control intervention,
Measurement tion Mean (SD) (specialty)
Mean (SD)
Sheer (2021), EE: 10.6 EE: 10.6 107/107 (Internal  Self-control Mode: Wellness morning reports by resident Mode: Pre-inter-
United States (8.3) (8.3) medicine) and discussion group by senior residents vention baseline
(22-item MBI)  DP:104 DP:104 (Grassroot Interventions) characteristics of
(8.0) (8.0) Duration: 1 h per week the participants
PA:38.5 PA: 38.5 Frequency: 2 times per month Dropout: 67
(64) 6.4) Length: 6 months (63%)
Dropout: 65 (61%)
Slavin (2016), EE: 29.6 EE: 29.6 17/18 (Pediatrics) Historical-control Mode: Small workshop sessions targeted on  Mode: Pre-
United States ~ (9.3) 93) stress management and life appreciation intervention,
(22-item MBI) DP:10.2 DP:10.2 Duration: 1 h per week previous aca-
4.2) (4.2) Frequency: 0.5 times per month demic year
PA: NA PA: NA Length: 12 months Dropout: 0 (0%)

Individual coaching interventions (16 studies), continued

Song (2020),
United States
(9-item aMBI)

Seeland (2024),
United States
(22-item MBI)

Stephanie
(2022),
Philippines
(22-item MBI)

Wild (2018),
United States
(22-item MBI,
average score)

EE: 7.6 (4.2)

DP:5.2 (4.5)

PA:16.2
(1.8)

EE: 255
(9.6)

DP:9.5 (4.3)

PA:39.7
(5.8

EE:30.2
(10.0)
DP:13.7
(5.6)
PA:335
(4.9

EE: 2.6 (1.5)

DP:24(1.6)

PA:5.1(1.1)

EE: 7.6 (4.2)
DP:5.2 (4.5)

PA:16.2
(1.8)

EE: 255
(9.6)

DP:9.5 (4.3)

PA: 39.7
(5.8)

EE:30.2
(10.0)
DP: 137
(56)
PA:335
(4.9)

EE:26(1.5)
DP:24 (1.6)
PA:5.1 (1.1)

25/25 (General
surgery)

58/58 (Obstetrics

and gynecology)

59/59 (Mixed)

31/31 (Mixed)

Individual coaching interventions (16 studies), continued

Winer (2019),
United States
(22-item MBI)

36/36 (General
surgery)

Individual meditation interventions (9 studies)

Carullo (2021),
United States
(9-item aMBI)

EE: 20.0 EE: 200
94) (94)
DP:13.0 DP:13.0
(4.8) (4.8)
PA:38.0 PA: 38.0
(34) (34)
EE:99(39) EE99(3.9)
DP:7.3(43) DP:73(4.3)
PA: 134 PA: 134
(2.0) (2.0)

53/53
(Anesthesiology)

Self-control

Historical-control

Self-control

Historical-control

Self-control

Self-control

Dropout: 0 (0%)

Mode: Resilience coaching program with
workshops

Duration: 1 h per week

Frequency: 0.7 times per month

Length: 8 months

Dropout: 0 (0%)

Wellness Wednesday, wellness week, well-
ness workshops

Duration: NA

Frequency: 0.33 time per month
Length: 24 months

Dropout: 17 (35%)

Mode: I-CARE program (communication
skill workshops)

Duration: NA

Frequency: 2 times per month

Length: 6 months

Dropout: 42 (71%)

Mode: Patient-centered communication
training

Duration: 1 h per week

Frequency: 4 times per month

Length: 36 months

Dropout: 0 (0%)

Mode: Comprehensive resident curriculum
(This Week in SCORE)

Duration: 1 h per week

Frequency: 4 times per month

Length: 12 months

Dropout: 19 (53%)

Mode: Smartphone meditation application
Duration: 1 h per week

Frequency: 30 times per month

Length: 4 months

Dropout: 22 (42%)

Mode: Pre-inter-
vention baseline
characteristics of
the participants
Dropout: 0 (0%)

Mode: Pre-inter-
vention baseline
characteristics of
the participants
Dropout: 20
(42%)

Mode: Pre-inter-
vention baseline
characteristics of
the participants
Dropout: 0 (0%)

Mode: Pre-
intervention,
previous aca-
demic year
Dropout: 0 (0%)

Mode: Pre-inter-
vention baseline
characteristics of
the participants
Dropout: 19
(53%)

Mode: Pre-inter-
vention baseline
characteristics of
the participants
Dropout: 22
(42%)
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Table 1 (continued)
Author (year), Baseline MBI scores N control/ Design Intervention Control
country Interven-  Control intervention,
Measurement tion Mean (SD) (specialty)
Mean (SD)
Dunne (2019), EE:26.0 EE: 26.5 29/29 (Emergen-  Randomized con- Mode: Attention-based training program Mode: Waitlist
United States (4.0) (5.2) cy medicine) trolled trial (mantra meditation) control
(22-item MBI)  DP:9.4(1.7) DP:838(1.0) Duration: 4 h per week Dropout: 4
PA: 36.7 PA: 35.8 Frequency: 2 times per month (14%)
(7.0) (8.8) Length: 2 months
Dropout: 12 (41%)
Loewenthal EE:34(1.2) EE:3.2(1.9) 38/18 (Mixed) Randomized con- Mode: RISE program (Mindfulness-Based Mode: Waitlist
(2021), United  DP:2.8(1.5) DP:3.1(2.1) trolled trial Stress Reduction by Yoga) control
States PA: NA PA: NA Duration: 1 h per week Dropout: 2
(22-item MBI) Frequency: 4 times per month (11%)
Length: 2 months
Dropout: 12 (32%)
Individual meditation interventions (9 studies), continued
Pandit (2022), EE:75(4.8) EE:75(48) 21/21 Self-control Mode: Mindfulness course Mode: Pre-inter-
United DP:5.0(1.2) DP:5.0(1.2) (Neurosurgery) Duration: 2 h per week vention baseline
Kingdom PA:15.0 PA:15.0 Frequency: 4 times per month characteristics of
(9-item aMBI) 6.0) (6.0) Length: 2 months the participants
Dropout: 0 (0%) Dropout: 0 (0%)
Peterson EE: 211 EE: 211 14/14 (Obstetrics ~ Self-control Mode: Mindfulness course Mode: Pre-inter-
(2021), United ~ (12.2) (12.2) and gynecology) Duration: 2 h per week vention baseline
States DP:83(6.2) DP:83(6.2) Frequency: 2 times per month characteristics of
(22-item MBI) PA: 422 PA: 42.2 Length: 3 months the participants
(34) (34) Dropout: 2 (14%) Dropout: 0 (0%)
Purdie (2023),  EE:10.7 EE: 10.6 27/39 (Pediatrics) Randomized con- Mode: Mindfulness Awareness Practices Mode: Waitlist
United States (4.8) (4.0) trolled trial (MAPs) control
(9-item aMBI) DP:6.0 (4.8) DP:5.9 (4.0) Duration: 2 h per week Dropout: 0 (0%)
PA:13.8 PA:13.9 Frequency: 3 times per month
(3.9 (3.1 Length: 1 months
Dropout: 0 (0%)
Schmeusser EE: 145 EE: 14.5 24/24 (Obstetrics  Historical-control Mode: Wellness program (meditation, Mode: Pre-
(2023), United  (5.2) (5.2) and gynecology) guided reflection, and yoga) intervention,
States DP:14.2 DP:14.2 Duration and frequency: NA previous aca-
(22-item MBI) (7.2) (7.2) Length: 12 months demic year
PA:37.7 PA: 37.7 Dropout: 6 (25%) Dropout: 5
(5.7) (5.7) (21%)
Individual meditation interventions (9 studies), continued
Verweij (2017), EE:16.5 EE: 14.5 80/68 (Mixed) Randomized con- Mode: Mindfulness-Based Stress Reduction  Mode: Waitlist
Netherlands (7.8) (7.1) trolled trial (MBSR) control
(20-item MBI) DP:4.8(3.0) DP:5.5 (3.9) Duration: 3 h per week Dropout: 1 (1%)
PA:32.8 PA:32.9 Frequency: 4 times per month
(5.1 (5.0) Length: 2 months
Dropout: 9 (11%)
Weitzman EE:NA(0.3) EE:NA(0.3) 18/18 Self-control Mode: Virtual reality meditation program Mode: Pre-inter-
(2021), United ~ DP:NA (0.3) DP:NA(0.3) (Otolaryngology) Duration: 0 h per week vention baseline
States PA:NA (04) PA:NA (0.4) Frequency: 1 times per month characteristics of
(22-item MBI) Length: 4 months the participants

Organizational work-hour interventions (6 studies)

Burgos (2014),  EE:29.0 EE: 29.0

Argentina (11.6) (11.6)

(22-item MBI)  DP:19.0 DP:19.0
(12.3) (123)
PA:31.0 PA:31.0
(5.8) (5.8)

25/25
(Cardiology)

Historical-control

Dropout: 0 (0%)

Mode: Day of rest after shift
Duration: NA

Frequency: NA

Length: 12 months
Dropout: 2 (8%)

Dropout: 0 (0%)

Mode: Pre-
intervention,
previous aca-
demic year
Dropout: 6
(24%)




Kiratipaisarl et al. BMC Medical Education (2024) 24:1234 Page 8 of 17
Table 1 (continued)
Author (year), Baseline MBI scores N control/ Design Intervention Control
country Interven-  Control intervention,
Measurement tion Mean (SD) (specialty)
Mean (SD)
Parshuram (a)  EE: 26.2 EE: 23.7 17/15 (Mixed) Randomized con- Mode: Shift length modification from 24 Mode: 24-hour
(2015), Canada  (11.0) (10.2) trolled trial to12h shift
(22-item MBI) DP:13.0 DP:9.8 (4.9) Duration: NA Length: 2
(4.8) PA: 36.9 Frequency: NA months
PA:37.3 (7.4) Length: 2 months Dropout: 2
(4.9) Dropout: 3 (18%) (13%)

Organizational work-hour interventions (6 studies), continued

Parshuram (b)  EE: 264 EE: 23.7 15/15 (Mixed) Randomized con-
(2015), Canada (9.6 (10.2) trolled trial
(22-item MBI)  DP:114 DP:9.8 (4.9)

(7.4) PA:36.9

PA:353 (7.4)

(5.4)
Heppe (2024), EE:25(IQR, EE:25(IQR, 313/313 (Internal Historical-control
United States 19-30) 19-30) Medicine)
(22-item MBI)  DP: 11 (IQR, DP: 11 (IQR,

8-15) 8-15)

PA38(IQR, PA38(IQR,

33-41) 33-41)
Schuh (2011),  EE: 233 EE: 23.3 34/34 Self-control
United States (12.4) (124) (Neurology)
(22-item MBI) DP:8.7 (6.6) DP:8.7 (6.6)

PA:35.6 PA:35.6

8.1) 8.1)
Stevens (2020), EE:2.7(1.2) EE:27(1.2) 19/19 Self-control
United States DP:1.7(09) DP:1.7(09) (Otolaryngology)
(22-item MBI)  PA:4.6(09) PA:4.6(0.9)

Organizational improved learning environment interventions (2 studies)

Bisgaard (2021), EE:23.5 EE: 23.5 59/59 (General Historical-control
United States  (11.2) (11.2) surgery)
(22-item MBI)  DP:9.6 (4.4) DP:9.6 (44)
PA:32.8 PA:32.8
(6.4) (6.4)
Ogunyemi EE: 281 EE: 28.1 130/130 (Mixed)  Historical-control
(2021), United ~ (10.6) (10.6)
States DP: 125 DP: 125
(22-item MBI)  (6.6) 6.6)
PA:385 PA: 385
6.3) 6.3)

Mode: Shift length modification from 24
to16h

Duration: NA

Frequency: NA

Length: 2 months

Dropout: 1 (7%)

Mode: Alternate 4 +4 block schedule (4
inpatient on-call weeks plus 4 outpatient
off-call weeks)

Duration: 24 months

Frequency: NA

Dropout: 97 (31%)

Mode: Work hour limitation
Duration: NA

Frequency: NA

Length: 1 months
Dropout: 11 (32%)

Mode: 2-hour protected nonclinical time
Duration: 2 h per week

Frequency: 4 times per month

Length: 4 months

Dropout: 0 (0%)

Mode: Healthy snacks delivery
Duration: NA

Frequency: 4 times per month
Length: 24 months

Dropout: 32 (54%)

Mode: Learning environment and workflow
streamlining

Duration: NA

Frequency: NA

Length: 24 months

Dropout: 9 (7%)

Mode: 24-hour
shift

Length: 2
months
Dropout: 2
(13%)

Mode: No alter-
nate on-call and
off-call schedule
Duration: 24
months
Frequency: NA
Dropout: 97
(31%)

Mode: Pre-inter-
vention baseline
characteristics of
the participants
Dropout: 10
(29%)

Mode: Pre-inter-
vention baseline
characteristics of
the participants
Dropout: 0 (0%)

Mode: Pre-
intervention,
previous aca-
demic year
Dropout: 28
(47%)

Mode: Pre-
intervention,
previous aca-
demic year
Dropout: 0 (0%)

Moreover, with the exception of one study [60] (91.0%),
there were issues with defining sequence generation and
allocation concealment, resulting in a rating of some con-
cerns regarding the first domain. Also, 8 studies [45, 51,
52, 57, 63, 64, 74], comprising 72.7% of the total, were
categorized as high risk of bias in the second or third
domain due to naive per protocol analysis from complete
cases at the end of the studies.

All non-randomized studies were evaluated to be at
high risk of bias using Cochrane ROBINS-I [34] (See
Supplementary Appendix 5.2, Additional File 1), primar-
ily due to inadequate confounder control, with historical
control studies in particular. All studies were also suscep-
tible to a high risk of bias arising from subjective partici-
pant-reported outcomes without blinding.

Leave-one-out sensitivity analyses demon-
strated robustness across all outcome domains (See
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Supplementary Appendix 3.1 to 3.6, Additional File 1),
with no suspected publication bias indicated by the fun-
nel plots (See Supplementary Appendix 4.1 to 4.6, Addi-
tional File 1).

Meta-analysis of individual intervention studies
Comparison of the intervention group with the control
group in individual intervention studies revealed a signif-
icant post-intervention Cohen’s d SMD in EE (-0.25, 95%
CI -0.40 to -0.11, p<0.001, 1*=49.3%) (Fig. 2A) and DP
(-0.18, 95% CI -0.32 to -0.03, p=0.02, I*=50.0%) (Fig. 2B).
However, there was no significant difference observed
in PA (0.18, 95% CI 0.00 to 0.35, p=0.05, [*=57.2%)
(Fig. 2C).

Subgroup analyses of coaching intervention [59-72,
74, 75] demonstrated a post-intervention Cohen’s d SMD
in EE (-0.24, 95% CI -0.40 to -0.07, p=0.04, [*=41.6%).
Nevertheless, non-significant differences were found for
DP (-0.20, 95% CI -0.41 to 0.01, p=0.07, *’=62.5%) and
PA (0.16, 95% CI -0.10 to 0.42, p=0.22, I*’=69.7%). In the
subgroup of meditation intervention studies [50-58], the
Cohen’s d SMD was found to be non-statistically signifi-
cant in EE (-0.30, 95% CI -0.61 to 0.02, p=0.25, [*=63.1%)
and DP (-0.10, 95% CI -0.28 to 0.07, p=0.25, I*=0%), but
statistically significant in PA (0.22, 95% CI 0.03 to 0.40,
p=0.02, 1’=0%). Subgroup analyses for interventions
with less than 6 months in timeframe yielded EE -0.32
(95% CI -0.61 to -0.03, p=0.03, ’=58.3%), DP -0.12 (95%
CI -0.40 to 0.15, p=0.38, I*=56.2%), and PA (0.35, 95%
CI 0.08 to 0.62, p=0.01, I*=50.5%). Whereas in inter-
ventions with timeframe equals to 6 months and longer
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demonstrated EE -0.23 (95% CI -0.40 to -0.11, p=0.01,
>=46.7%), and DP -0.19 (95% CI -0.38 to -0.02, p=0.03,
>=49.5%), and PA (0.08, 95% CI -0.14 to 0.30, p=0.47,
>=56.7%). (See Supplementary Appendix 2.1 to 2.3,
Additional File 1).

Meta-analysis of organizational intervention studies

In organizational intervention studies [44, 45, 47-49, 73,
76], pooling of post-intervention intervention Cohen’s
d SMD yielded non-statistically significant resulted in
all outcomes, EE (-0.22, 95% CI -0.47 to 0.04, p=0.10,
*=62.6%) (Fig. 3A), DP (-0.15, 95% CI -0.38 to 0.08,
p=0.21, I*’=53.0%) (Fig. 3B), and PA (0.12, 95% CI -0.01
to 0.25, p=0.07; I*=0%) (Fig. 3C).

Subgroup analyses revealed no post-intervention
Cohen’s d SMD in work-hour interventions [44, 45,
47, 73, 76] across all outcome domains: EE (-0.20, 95%
CI -0.58 to 0.17, p=0.29, I*=67.1%), DP (-0.16, 95% CI
-0.48 to 0.16, p=0.33, [*=55.8%), and PA (0.04, 95% CI
-0.12 to 0.20, p=0.60, I*=0%). Moreover, the subgroup
of improved learning environment interventions [48,
49] showed non-statistically significant post-interven-
tion mean score differences in EE (-0.20, 95% CI -0.61
to 0.21, p=0.74, [*=54.8%) and DP (-0.07, 95% CI -0.58
to 0.44, p=0.79, ’=69.6%), but a significant difference
in PA (0.28, 95% CI 0.05 to 0.50, p=0.02, [*=0%). Sub-
group analyses for interventions with less than 6 months
in timeframe yielded EE (0.07, 95% CI -0.32 to 0.46,
p=0.71,1>=6.9%), DP (0.22, 95% CI -0.18 to 0.61, p=0.28,
>=8.2%), and PA (-0.04, 95% CI -0.42 to 0.34, p=0.84,
12=0%). Whereas in interventions with timeframe equals

Weight Control o weien [ Control Intervent Coher'sd  Weight
) D N Man SD with 95% ) N Mem SD N Man SD with95%CL (%)
| Coaching !
] 9 97 49 47 0101030, 050] 529 Bragard (2 ] 028013, 068] 578
- | 34979 554 45 029(-074, 0.16] 483 Fains i 0390006, 084] 537
— 027[-025, 0.80] 414 | = 094[ 039, 149] 458
—a— | SLO2[-1.71, -033] 298 +—a— 0.60(-0.07, 127 377
—-- 067114, 021] 463 | —m— e o0ss 155 s07
-l =5 162( 045, 279] 136 la 0190079, 118] 231
08 92 885 80 885 q 003[023, 028 656 lm 0311013, 0761 540
39 144 85 39 168 84 = 020[-0.24, 0.65] 4.85 .‘ -0.18[-0.63, 027] 538
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147 - 043093, 007 432 L 012(-039, 0.64] 4387
043 —m—| 083[-153, -0.13] 295 * 016(0.10. 0.42)
96 s 007058, 0.15[-066, 036 425 !
Y 024040, 007 . y , 020041, 001) }
! fevato g, Q19— 05 700 !
| estof0=0: 2190, p = 006 |
| 3147 20 3 134 = 063( 0.2, 114] 488
| 17378 74225 36 946 1 0217041, 082 409
31102 86 31 99 39 1 0.04[-045, 054] 437 - 023[-073, 027] 436 114 603 21 15 603 L 0170077, 044] 417
17215 34 25 263 501 - | SL09 (175, -0.43] 318 - 016(-045. 0.78] 346 12413 488 13 422 335 - 024[-102. 055 311
26 308 14 16 347 195 i 024086, 039] 340 - 0151077, 048] 341 7 141 193 139 33 —.— 006(043, 055 503
A5 475 20 75 475 —a—t 053[-114, 0.09] 346 — 042(-103, 0.19] 349 18 300 19 377 57 —n— 026[-039, 0.90] 390
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Fig. 2 Post-intervention standardized mean difference in twenty-five individual interventions included in the systematic review and meta-analyses.
Legends: panel A, emotional exhaustion; panel B, depersonalization; panel C, personal accomplishment
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Intervention Control Cohen's d Weight

N Mean SD N Mean SD with 95% CT (%)
‘Work-hour modification |
Burgos (2014) 23 30 116 19 29 116 . 0.09-0.52, 0.69] 1023
Parshuram (a) (2015) 17 254 1n s 28 1L —.—I— -0.24[-093, 046] 8.69
Parshuram (b) (2015) 15 271 95 15 28 111 —.:— -0.09[-0.80, 0.63] 8.39
Schuh (2011) 23 287 148 24 233 124 '—I-—H 040[-0.18, 0.97] 1083
Stevens (2020) 19 208 104 19 27 LI7T——@—+ [0.56[-121, 0.09] 949
Heppe (2024) 206 678 112 216 0 112 - | 0.61[-0.80, -0.41] 20.86

0.14, 1= 67.11%, H' =3.04 . -0.20[-0.58, 0.17]
Test of 6, = 0: Q(5) = 15.20, p = 0.01

Heterogeneity: "
|
Testof 0 =0:z=-1.06, p=029 |
|
|

‘Working environment modification

Bisgaard (2021) 27 244 127 31 235 112 — 0.08[-0.44, 059] 12.15
Ogunyemi (2021) 121244 106 130 281 106 +: 0.36[-0.61, -0.11] 1935
Heterogeneity: T = 0.05, T’ = 54.78%, H' = 2.21 e 020[-061, 021]

Test of 6, = 8 Q(1) = 2.21,p = 0.14
Test of 6 = 0: 7= -0.96, p = 0.34

Overall - 0.22[-047, 0.04]
Helerogencity: T = 0.07, I = 62.55%, H' =2.67
Test of , = 8;: Q(7) = 18.69, p = 0.01

|
< i e
«— Favors intervention | Favors control —
|

Testof 8=0:2=-1.63,p=0.10
Test of group differences: Qy(1) = 0.00, p = 0.99
Random-effects DerSimonian-Laird model 450 5
Intervention Control Cohen's d Weight
N Mean SD N Mean SD with 95% CI (%)

Wark-hour modification |

Burgos (2014) 23 10 123 19 19 123 —m— | -0.73[-1.36, -0.11]  9.13
Parshuram (a) (2015) 17 16 5 15 12 69 . 0.07[-0.76, 0.63] 7.93
Parshuram (b) (2015) 15 122 7.1 15 12 69 —+— 0.03[-0.69, 0.74] 7.59
Schuh (2011) 23 128 82 24 87 66 B 055[-0.03, 113] 10.06
Stevens (2020) 19 143 112 19 167 85 —— 024[-0.88, 0.40] 892
Heppe (2024) 216 -3.81 1L1 216 0 1Ll - | 0.34[-0.53, -0.15] 23.58

55.78%, I - 2.26 - 0.16[-0.48, 0.16]
Test of 6, = 0, Q(5) = 11.31, p=0.05
Testof 8=0:z=-0.97,p=0.33

Heterogeneity: T — 0.08, I

|
|
|
|
‘Working environment modification |

Bisgaard (2021) 27 1L1 7.7 31 961 439 ]‘".' 0.25[-0.27, 0.76] 11.63

Ogunyemi (2021) 121 107 616 130 125 661 | 029 -0.53, -0.04] 2116
Heterogeneity: T = 0.10, ' = 69.57%, IT’ = 3.29 e -0.07[-0.58, 0.44]
Test of 0, =02 Q(1) = 3.29, p = 0.07

Testof 0 = 0: 2= -0.27. p = 0.79

Overall “» -0.15[-0.38, 0.08]
Heterogeneity: T = 0.05, T' = 52.99%, H' =2.13 |
Testof 6, 6, Q(7) = 14.89, p ~ 0.04 |
|
|

— Favors intervention | Favors control —
Testof 6= 0: 7= -1.26,p=0.21

Test of group differences: Q,(1) = 0.08, p=0.77

Random-effects DerSimonian - Laird model

Control Intervention Cohen's d Weight
C N Mean SD N Mean SD with 95% C1 (%)
Work-hour modification |

Burgos (2014) 23 29 578 19 31 578 —=—— -035[-096, 0.27] 444
Parshuram (a) (2015) 1736 54 15 347 66 e 0227048, 0011 34
Parshuram (b) (2015) 15 3301 85 15 347 66 —-}— 0217-093, 0517 3.23
Schuh (2011) 23 348 75 24 356 81 . -0.10[-0.67, 047  5.08
Stevens (2020) 19 46 8 19 455 88 fo 0.06[-0.58, 0.70]  4.11
Heppe (2024) 216 14 142 216 0 142 .- 0.10[ -0.09, 029] 46.68
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Random-effects DerSimonian - Laird model

Fig. 3 Post-intervention standardized mean score difference in eight organizational interventions included in the systematic review and meta-analyses.
Legends: panel A, emotional exhaustion; panel B, depersonalization; panel C, personal accomplishment
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to 6 months and longer demonstrated EE (-0.33, 95% CI
-0.60 to -0.07, p=0.01, ’=60.8%), DP -0.28 (95% CI -0.48
to -0.08, p=0.01, ’=36.9%), and PA (0.14, 95% CI -0.01
to 0.29, p=0.06, I*=6.8%). (See Supplementary Appendix
2.4 to 2.6, Additional File 1).

GRADE evidence profile

All studies across different domains were predomi-
nantly non-randomized. Consequently, according to the
GRADE evidence profile, we initially established low
quality of evidence. However, due to the high risk of bias,
we downgraded the quality assessment further, result-
ing in all studies providing very low quality of evidence
(Table 2).

Discussion

To our knowledge, this systematic review and meta-anal-
ysis examined the effectiveness of interventions reducing
burnout aimed at resident physicians, both at the indi-
vidual and organizational level. Our findings indicate
that individual interventions were significantly associated
with reduced EE and DP scores, as measure by Cohen’s
d SMD, compared with no interventions. However, it is
important to note that according to the Cochrane Hand-
book of Meta-analysis [77], although statistically signifi-
cant, the effect sizes observed were considered to have
small practical significant. Furthermore, organizational
interventions did not show any significant association
with any domain of burnout.

Previous systematic reviews conducted on general
practitioners (GP) and other health personnel yielded
similar results to our findings. EE scores consistently
reduced across all reporting studies [19, 78]. Some stud-
ies also showed a trend towards reduced DP scores [26],
with a few demonstrating statistically significant results
[19, 78]. However, the inconsistent in reduction in DP
only reached statistically significance when pooling all
individual interventions. This increased significance was
due to the inclusion of additional studies in the last two
years [53-56, 60, 65, 70], enhancing the statistical power
and precision, thus establishing small effect sizes. Con-
versely, the limited addition of new organizational studies
during this period prevented the attainment of statisti-
cally significance in DP reduction [49]. PA scores were
reported in only a few studies [26, 79], with significant
improvements observed. However, our finding showed
only a trend towards statistical significance, even with the
inclusion of newer studies [53-56, 60, 65, 70].

Exploratory subgroup analyses revealed notable dif-
ferences between the effects of individual coaching and
individual meditation interventions. In the case of indi-
vidual coaching, post-intervention Cohen’s d SMD in
EE scores were statistically significant, although with a
small practical significance. Conversely, for individual
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meditation interventions, statistically significant were
observed in PA scores, also with a small practical sig-
nificance. This suggests distinct outcomes for these two
types of interventions reducing burnout. This finding
aligns with a recent clustered randomized study [80]
conducted among a similar group of physicians. We sus-
pected that various factors such as the characteristics of
interventions, participant preferences, and voluntariness
[81] might have influenced these results. Meditation ses-
sions, focusing on breath and posture, differed signifi-
cantly from the interactive, contemporary psychological
techniques offered by coaching interventions in address-
ing day-to-day clinical demands. Consequently, they may
have targeted distinct domain of burnout [82, 83]. While
some studies suggest that coaching can help individuals
discover and reflect on their strengths [84, 85], this effect
was not clearly observed in our population, possibly due
to differences in the content of each coaching interven-
tion’s curriculum. In summary, our findings suggest the
influence of interventions characteristics on the observed
outcomes, as well as emphasizing the potential benefits
of combining mediation with coaching interventions,
may lead to improvement in both EE and PA [62, 66,
86]. This highlights the potential synergy between these
approaches in addressing mitigating burnout among resi-
dent physicians.

In studies focusing on organizational intervention,
improvement in PA scores were pronounced in inter-
ventions targeting improved learning environment com-
pared to those addressing work hours. This difference
may be attributed to the lessor disruption to personal
schedules caused by interventions such as healthy food
catering and workflow streamlining, as opposed to modi-
fications to work hours. Changes in work hours can pose
challenges to the continuity of patient care and shift tran-
sitions [45, 73, 87, 88]. Additionally, abrupt mandatory
changes imposed by overseeing organizations may be
perceived negatively by resident physicians, who may see
them as a reduction in their already limited autonomy
over work hours [73, 89]. This perception is supported
by other systematic reviews on resident physicians and
work-hour restrictions [90]. In summary, modifying work
processes appears to better meet the needs of resident
physicians compared to extensive changes to work hours
[91]. This finding can help clarify the reasons behind the
observed differences in PA score improvements between
various organizational interventions. It emphasizes the
potential challenges associated with modifying work
hours and underscores the importance of considering
resident physicians’ autonomy and needs when imple-
menting interventions.

This review demonstrated several methodology
strengths and adherence to recommendation guide-
lines outlined by Cochrane [77] and PRISMA [32] for a
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systematic review and meta-analysis. We utilized stan-
dardized quality assessment tools, namely RoB2 [33],
ROBINS-I [34], and GRADE [39-43] to comprehensively
evaluate risk of bias and certainty of evidences. Also,
apart from individual and organizational intervention,
we provided subgroup analyses to find possible differ-
ences in effect sizes across different study attributes. The
robustness of sensitivity analyses and low risk of publica-
tion bias provided us with reliability and impartiality of
the synthesized results. Additionally, in employing SMD,
enables us to assess both statistical and practical signifi-
cance. However, it is crucial to interpret the findings cau-
tiously due to described limitations. Firstly, we included
in our search strategy only the MBI as diagnostic tool for
burnout. Different tools are nowadays existing for evalu-
ate burnout. Examples included Melamed Burnout Ques-
tionnaire (SMBQ) [92], Oldenburg Burnout Inventory
(OLBI) [93], Copenhagen Burnout Inventory (CBI) [94]
and School Burnout Inventory (SBI) [95]. Secondly, con-
ducting pairwise meta-analyses necessitated assuming
comparability between control and intervention types,
leading to significant heterogeneity, possibly stemming
from methodological differences among intervention
and control groups [37, 96, 97]. Population heterogene-
ity, including specialty types and cultural contexts, may
also influence intervention effectiveness and compliance.
High heterogeneity in outcome domains, often observed
in other meta-analyses [18, 24, 26, 78, 98], suggests a
mix of healthcare professionals in the studies [24], com-
plicating the interpretation. Limited intervention com-
parability further contributed to heterogeneity [24-27,
78]. Thirdly, the included studies’ risk of bias was high,
consistent with previous assessments [18, 24, 78], due to
subjective participant-reported outcomes without blind-
ing and inadequate confounder control in non-random-
ized studies [33]. Fourthly, organizational interventions
were limited in varieties and numbers, which may result
in underpower in detecting the true effect sizes. There-
fore, any reported in burnout scores should be cautiously
interpreted [20, 23, 79].

The implications of this study for practice and policy
are substantial, particularly within postgraduate medi-
cal education curricula. Individual coaching interven-
tions exhibit promise in reducing EE, with the potential
for even greater impact when combined with meditation
interventions to enhance PA. Individual coaching inter-
vention consisted of positive psychology workshop such
as resilience, stress management, and also encompassed
the individual-driven development of soft skill include
teamwork and communication. The qualitative synthe-
sis of intervention characteristics, along with the quan-
titative synthesis consisting of subgroup analyses by
implementation timeframe, provided an insight to the
optimal intervention duration of longer than 6 months.
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Regarding those individual coaching interventions,
we suggest 1-2 h per week in frequency of 1-2 times
per month, with sustained activity for 6-12 months in
order to harness their effectiveness. Whereas medita-
tion should be practiced 1-2 h per week in frequency of
1-2 times per month for 6-12 months to properly intro-
duce participants to its concept. On the other hand, the
organizational interventions, especially those centered
on work-hour modifications, have demonstrated limited
benefits, while interventions addressing improved learn-
ing environment have shown improvement in PA. In this
case, we recommended that work-hour modifications
included shift-length modification, work-hour limita-
tion and day-of-rest after shift should be evaluated after
the participant have been able to adjust to the new work
schedule, optimally 2—4 months after initiation. How-
ever, for more complex organizational interventions to
improve learning environment include workflow stream-
lining and healthy snacks delivery should be evaluated in
longer timeframe, in terms of 1-2 years for their effec-
tiveness. Nevertheless, a critical consideration for pro-
gram coordinators before implementing interventions is
participant compliance, which requires careful planning
and solutions. Finally, qualitative syntheses suggest con-
sidering a mixed bundle of approaches to burnout pre-
vention, incorporating both individual and organizational
interventions for synergistic effectiveness [18, 22—24, 26,
27].

For future studies, rigorous methodologies are essen-
tial to confirm the synthesized evidence. Randomized
studies, such as preference-based trials [99], and non-
randomized studies with targeted trial frameworks,
incorporating adequate baseline and time-varying con-
founder control methods like regression and inverse
probability weighting can enhance the effectiveness of
outcomes [34, 100, 101]. Additionally, organizational
interventions could be more efficiently using cluster par-
allel [102] or step-wedge design RCTs [103], which har-
ness collective compliance within physician clusters in
the same specialties. Alternatively, time-series designs
may be suitable for organizational interventions [104] in
institutes with active surveillance and consistent data col-
lection of burnout, allowing for the assessment of long-
term population-level changes in MBI scores [105, 106].

Conclusions

A diverse array of interventions, both individual and
organizational interventions, have been implemented
among resident physicians. Individual coaching inter-
vention led to a small yet significant improvement in EE,
while individual meditation interventions were associ-
ated with a similar small but significant enhancement in
PA. Organizational intervention, primarily focused on
improved learning environment, resulted in small but
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significant enhancements in PA. However, the strength
of these recommendations is relatively limited due risk of
bias and inconsistency in the data. Further studies should
prioritize a combined approach, integrating both indi-
vidual and organizational interventions, with a rigorous
methodology aimed at generating credible evidence for a
synergistic approach to prevention burnout in post-grad-
uate medical education.
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