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Strengths and limitations of this study

►► We conduct the first systematic review and meta-
analysis on the effectiveness of mindfulness-based 
interventions in reducing burnout and stress among 
physicians, using a fine-meshed yet comprehensive 
literature search.

►► We follow the Preferred Reporting Items for 
Systematic Review and Meta-analysis Protocols 
guidelines.

►► Limitations of the quality of evidence will be as-
sessed using the Grading of Recommendations 
Assessment, Development and Evaluation system 
(GRADE).

►► We consider all relevant evidence by separately pro-
viding effect estimates for randomised controlled 
trails and non-randomised trials including non-
controlled before-after studies.

►► The diversity of intervention formats and designs of 
included studies might lead to considerable hetero-
geneity among studies.

Abstract
Introduction  Physicians often suffer from burnout 
and stress, not only affecting themselves, but also 
their patients and the healthcare system in general. An 
increasing number of studies suggest that mindfulness-
based interventions improve physicians’ well-being as well 
as the quality of care they deliver. However, the evidence 
is scattered, and a systematic review and meta-analysis 
is lacking. To the best of our knowledge, this systematic 
review and meta-analysis will be the first to assess the 
effectiveness of mindfulness-based interventions in 
reducing burnout and stress among physicians. Further, 
it aims to uncover potential moderators of intervention 
effectiveness.
Methods and analysis  MEDLINE, Embase, PsycINFO, 
PSYINDEX, Web of Science, CINAHL and the Cochrane 
Central Register of Controlled Trials will be screened 
without language or publication date restrictions. In 
addition, backward and forward citation searches of 
included studies and relevant reviews will be conducted. 
Studies examining the effect of interventions for physicians 
explicitly based on mindfulness will be included. Primary 
outcomes will be pre-post changes in burnout and stress 
if assessed with validated measures. Two reviewers 
independently search, select and extract data, and rate 
the methodological quality of the studies. Both controlled 
and uncontrolled studies will be included. Randomised 
controlled trails will be meta-analysed separately using 
between-group effect. In addition, non-randomised trials 
including non-controlled before-after studies will be meta-
analysed using within-group effect. Potential moderators 
and sources of between-study heterogeneity will be 
tested using meta-regression and subgroup analyses. 
Futhermore, a narrative synthesis will be pursued. The 
Grading of Recommendations Assessment, Development 
and Evaluation system (GRADE) will be used to assess the 
quality of the cumulated evidence.
Ethics and dissemination  Ethical approval is not 
required. Results will be published in a peer-reviewed 
journal and presented at international conferences.
PROSPERO registration number  CRD42019133077

Introduction
Rationale
Medicine is a rewarding and at the same time 
highly demanding and stressful profession. 

Physicians are exposed to human suffering, 
need to take on tremendous responsibility 
and face expectations of faultless perfor-
mance. They need to deal with excessive 
workloads and long working hours and often 
struggle to balance professional and personal 
life.1 Among the stages of a physician’s 
career, medical residency is a particularly 
demanding period. At the beginning of their 
career, resident physicians often experience 
role transition and relocation, resulting in 
fewer available support systems and feelings 
of isolation.2 A lack of supervisory support, 
restricted autonomy and the frequent 
confrontation with unfamiliar and difficult 
job demands have deleterious impact on resi-
dent physicians’ well-being.3 4 Consequently, 
in comparison to the general population and 
other healthcare professions, physicians and 
especially resident physicians have higher 
prevalences of burnout and stress.5–7
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Burnout is a work-related syndrome characterised by 
emotional exhaustion, often complemented by deperson-
alisation and a low sense of personal accomplishment.8 9 
Burnout has negative personal consequences, as physi-
cians suffering from burnout are more at risk of substance 
abuse, relationship trouble, depression and suicide.10 
Furthermore, burnout endangers quality of care and 
patient safety, because affected physicians commit more 
medical errors,11 12 adhere less to practice and safety stan-
dards13 and are more likely to provide suboptimal patient 
care.14 Consequently, patients of physicians suffering 
from burnout are less satisfied with the care they receive 
and take longer to recover.15 On a societal level, burnout 
in physicians causes increased costs in healthcare system 
through higher levels of absenteeism, job turnover and 
early retirement as well as reduced productivity and less 
patient access to physician care.15 These consequences, 
in turn, increase the work-related stressors that account 
for burnout and stress, as they lead to even more work-
load for the remaining physicians, thus creating a vicious 
circle. In light of these findings, it is important to improve 
physicians’ well-being, for the sake of themselves, their 
patients and the healthcare system.

A promising means of improving well-being is to culti-
vate mindfulness. Mindfulness can be described as non-
judgmental and calm awareness of the present moment 
with an attitude of curiosity, openness and acceptance.16 
It is often taught in mindfulness-based interventions 
(MBIs), which have been shown to be effective within a 
wide range of clinical and nonclinical settings.17 18 Mind-
fulness is flexibly implemented, portable, self-directed 
and noninvasive; all of which are attractive properties to 
busy practitioners such as physicians.19

MBIs for physicians have recently become the subject 
of extensive research. Krasner et al20 found that an 8-week 
mindfulness programme for primary care physicians 
reduced burnout and increased empathy.20 Importantly, 
improvements in mindfulness predicted improvements 
in the emotional exhaustion and personal accomplish-
ment burnout subscales. In a randomised controlled trial 
(RCT), Verweij et al21 did not find significant between-
group effects of an MBI on the emotional exhaustion 
values of Dutch resident physicians.21 Nevertheless, the 
baseline values had a moderating effect, suggesting that 
MBIs might be especially beneficial to those with greater 
emotional exhaustion.

Up to now, there is no meta-analytical assessment of 
the effectiveness of MBIs among physicians. Neverthe-
less, several reviews and meta-analyses within broader 
research questions hint at the usefulness of MBIs to 
reduce physicians’ burnout and stress.22–26 However, 
these previous reviews and meta-analyses did either not 
focus on MBIs,22–25 or not on physicians,26 despite the fact 
that physicians are more affected by work-related stress 
than other healthcare professionals.7 Moreover, in recent 
years, a growing number of trials on MBIs for physicians 
have been published of which none is covered by any of 
the available reviews.19 21 27 28

In summary, MBIs seem to be promising in reducing 
burnout and stress in physicians. Nevertheless, the 
evidence is scattered, and a systematic summary of the 
increasing number of studies is missing.

Objectives
The aim of this systematic review and meta-analysis is to 
examine the effectiveness of MBIs in reducing burnout 
and stress among physicians. It further aims to explore 
potential moderators of the intervention effectiveness 
and sources of between-study heterogeneity such as char-
acteristics of the specific intervention, the tested popula-
tion or the study design.

Methods
We prepared this protocol in accordance with the 
Preferred Reporting Items for Systematic Review and 
Meta-Analysis Protocols.29 The report of the system-
atic review and meta-analysis will follow the Preferred 
Reporting Items for Systematic Reviews (PRISMA) guide-
lines.30 We registered this study protocol at the Interna-
tional Prospective Register of Systematic Reviews platform 
(PROSPERO).

Eligibility criteria
Population
We seek to draw conclusions on the effectiveness of MBIs in 
reducing burnout and stress in the population of physicians. 
In consequence, eligible study populations include practicing 
physicians or resident physicians regardless of their work 
setting (hospital or primary care), specialty or country. By 
contrast, we will exclude investigations on medical students 
or healthcare providers other than physicians. Criteria for 
inclusion and exclusion are given in table 1.

Interventions
Due to its standardised structure, the mindfulness-based 
stress reduction programme (MBSR31) is one of the most 
popular and most evaluated MBIs.17 Nevertheless, as we 
seek to provide a summary of MBIs effectiveness in their 
practical application, we must not neglect the extensive use 
of various forms of MBIs other than MBSR. Hence, we do 
not restrict our analyses to MBSR, but include all eligible 
references that explicitly base their intervention on mind-
fulness. However, we will exclude interventions that might 
integrate mindfulness elements but without explicitly 
stating to be based on mindfulness. As we will assess the 
impact of the dosage of treatment on the effectiveness of 
MBIs, no minimum dosage of treatment is set for inclusion.

Study design and comparators
Randomized controlled trials (RCTs) will be included 
as well as non-randomised trials (NRTs) including non-
controlled before-after studies (NCBAs). With RCTs, both 
active or waitlist control conditions will be considered. 
While an exclusion of NRTs may lead to neglecting certain 
evidence,32 the combination of NRTs with RCTs may over-
estimate the treatment effect.33 Consequently, RCTs and 
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Table 1  Inclusion and exclusion criteria

Criterion Inclusion Exclusion

Population Practicing physicians and resident physicians Medical students, healthcare providers other than 
physicians, mixed samples

Intervention Interventions explicitly based on mindfulness Interventions without explicit focus on mindfulness

Comparator Randomised controlled trials, non-randomised 
trials, non-controlled before-after studies

Case-control studies, systematic reviews, meta-
analyses, clinical case studies, qualitative studies, 
editors’ letters

Outcome Burnout or stress measured using validated self-
report questionnaires, pre and post intervention

Self-report questionnaires without validation

Language All languages None

Publication date All dates None

NRTs, including NCBAs, will be analysed in separate 
subgroup meta-analyses to evaluate the characteristics of 
the study design as an influence on the intervention effects.

Outcome measures
The main outcomes of this systematic review and meta-
analysis will be changes in burnout and stress from pre 
to post intervention. Outcomes must have been assessed 
using validated self-report questionnaires. For studies 
measuring burnout with Maslach Burnout Inventory we 
will only consider the emotional exhaustion subscale, 
as it is recommended against aggregating the different 
facets of the inventory,9 and as did other relevant meta-
analyses22 34 and primary studies.21 35 In addition, as MBIs 
are supposed to unfold their positive effects through the 
training of mindfulness,31 we will extract validated self-
report measures of mindfulness as a secondary outcome.

Search strategy
To ensure a comprehensive and multidisciplinary litera-
ture search we will screen seven electronic bibliographic 
databases: MEDLINE, PsycINFO, PSYINDEX, Web of 
Science, CINAHL, Embase and the Cochrane Central 
Register of Controlled Trials using a search strategy 
optimised for sensitivity. To find all potentially relevant 
studies we will not apply language or publication date 
restrictions. Search terms are related to (1) mindful-
ness, (2) interventions and (3) terms concerning the 
professional title of physicians. Exemplary searches for 
PsycINFO, Web of Science and Medline are available in 
the online supplementary material. To find studies in 
the grey literature, we will contact experts in the field 
of mindfulness research in healthcare, including authors 
of eligible studies, authors of article and conference 
abstracts identified through the database search as well 
as authors of significant reviews.22 25 26 Furthermore, we 
will conduct backward citation searches of all included 
studies and relevant reviews, as well as forward citation 
searches in Google Scholar, in order to find hitherto 
unidentified references. Finally, if the full text of certain 
references is not accessible, we will contact the authors 
of these studies.

Study selection
We will use Ryyan36 and Zotero37 to manage identified 
studies. Two reviewers (JCF and JJB) will independently 
screen titles and abstracts. Full texts will be obtained if 
at least one reviewer judges an article to meet inclusion 
criteria. Subsequently, the two reviewers will verify the 
eligibility of individual references through independent 
full-text screening. If discrepancies cannot be resolved 
through discussion, a third reviewer (ASG) will be 
consulted. Cohen’s kappa will be calculated to determine 
the agreement between reviewers.38 Reasons for exclu-
sions will be recorded. According to the PRISMA guide-
lines, we will illustrate the process of literature search and 
study selection in a flow diagram.30

Data extraction
Information from eligible studies will be extracted inde-
pendently by two reviewers (JCF and JJB) using a stan-
dardised form. Extracted data will include information 
on (1) the study: authors, publication date, country, 
experimental design, type of control, (2) the popula-
tion: sample size (treatment/control), mean age, sex 
proportion, dropout, career stage (resident/practicing 
physician), (3) the intervention: delivery format (online/
offline/mixed), duration of an average single session, 
number of sessions, home practice, exposure (time 
under professional guidance), theoretical background 
(MBSR/adapted MBSR/other MBIs), group size and (4) 
the outcomes: means and SD for burnout, stress and self-
reported mindfulness for all conditions (pre, post and 
follow-up). Extracted data will be entered into Cochrane 
Collaboration’s Review Manager (RevMan V.5.3) and 
statistical software R. If insufficient data are provided to 
calculate effect sizes or to determine the methodological 
quality of the original study, we will contact the authors of 
the respective studies for clarification.

Risk of bias assessment in individual studies
Two reviewers (JCF and JJB) will independently perform 
risk of bias assessment. If discrepancies cannot be 
resolved through discussion, a third reviewer (ASG) will 
be consulted. For RCTs, we will use the Cochrane risk of 
bias tool for randomised trials V.2.0 (ROB V.2.0).39 ROB 
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V.2.0 is a domain-based evaluation considering bias arising 
from (1) the randomisation process, (2) deviations from 
intended interventions, (3) missing outcome data, (4) 
measurement of the outcome and (5) selection of the 
reported result. The risk of bias in each domain will be 
rated as either ‘low risk of bias’, ‘some concerns’ or ‘high 
risk of bias’. Furthermore, a corresponding overall risk-of-
bias judgement for each study will be made. For uncon-
trolled or NRTs we will use the effective public health 
practice project quality assessment tool for quantitative 
studies.40 It rates study quality in eight sections: (1) selec-
tion bias, (2) study design, (3) confounders, (4) blinding, 
(5) data collection methods, (6) withdrawals and drop-
outs, (7) intervention integrity and (8) quantitative anal-
yses of single studies. In each section, the evidence will be 
rated as ‘strong’, ‘moderate’ or ‘weak’. A corresponding 
global rating will be determined for each study. If the 
number of included studies is sufficient, we will perform 
sensitivity analyses by excluding high-risk studies. Cohen’s 
kappa will be calculated to determine the agreement on 
the quality rating of each study between reviewers.38

Risk of bias across studies
If available, we will retrieve study protocols and trial 
registrations to identify potential bias due to selective 
reporting of results and selective publication. To assess 
potential publication bias, we will examine the funnel 
plot for asymmetry,41 and perform sensitivity analyses with 
different publication bias tests.42 43 To assess the overall 
quality of evidence, we will use the Grading of Recom-
mendations Assessment, Development and Evaluation 
(GRADE) approach, containing the five dimensions: 
(1) risk of bias, (2) inconsistency of results, (3) indirect-
ness of evidence, (4) imprecision of effect size and (5) 
publication bias.44 Quality of evidence will be categorised 
into ‘high’, ‘moderate’, ‘low’ or ‘very low’. The quality 
of evidence assessment will influence data synthesis when 
considering the strength of the evidence.

Data synthesis
We will use I² statistics and forest plots to assess heteroge-
neity of included studies.45 According to the Cochrane 
handbook, I² values will be interpreted as unimportant 
(I²<40%), moderate (30%–60%), substantial (50%–90%) 
or considerable heterogeneity (75%–100%).46 If the 
included studies are sufficiently homogenous (I²≤60%) or 
heterogeneity is sufficiently reduced by the prespecified 
differentiation into subgroups, we will use a random effects 
model to meta-analyse the primary studies. We will calcu-
late effect sizes for both burnout and stress using the stan-
dardised intervention-control difference (between-group 
comparison) with RCTs and the standardised post/pre-
intervention difference (within-group comparison) with 
NRTs. Accordingly, two separate meta-analyses will be calcu-
lated. The first meta-analysis will summarise all RCTs using 
the between-group effect size. The second meta-analysis 
will summarise all non-randomised and uncontrolled 
trials using the within-group effect size. Forest plots will be 

produced for each of the outcomes for within-group and 
between-group effect sizes. The forest plots for the within-
group and between-group effects will be stratified for physi-
cian’s career stage (residents and practicing physicians).

We prespecify two subgroup analyses. We will contrast 
RCTs and NRTs to evaluate potential differences in the 
estimation of MBIs effectiveness due to different study 
designs. In addition, we will compare residents and prac-
ticing physicians to consider career stage of a physician 
as a potential moderator of the effectiveness of inter-
ventions. As an extension to subgroup analyses, we will 
conduct a meta-regression including self-reported mind-
fulness, intervention dosage and amount of home prac-
tice as potential moderators of the effect.

Furthermore, a comprehensive narrative synthesis will 
be conducted and relevant characteristics will be described 
qualitatively, especially if the heterogeneity of the included 
studies is large. Following the GRADE approach, we will 
provide a comprehensive display of results on relevant 
domains using ‘summary of findings’ tables.

Patient and public involvement
Patients and the public were not involved in the design or 
planning of the study.

Ethics and dissemination
Ethical approval is not required. Results will be published 
in a peer-reviewed journal and presented at international 
conferences.
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