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Abstract

Purpose

To perform a systematic review and meta-analysis of studies evaluating the effectiveness of
mindfulness-based interventions (MBIs) in reducing burnout and stress among physicians.
Method

The authors searched records in MEDLINE, Embase, PsycINFO, PSYNDEX, Web of Science,
CINAHL, and CENTRAL from database inception to August 8, 2019, using combinations of
terms for mindfulness, interventions, and physicians. Eligible studies were randomized
controlled trials (RCTs) and non-randomized trials (NRTS), including controlled and non-
controlled before-after studies, all assessing burnout and stress among physicians pre- and post-
intervention via validated instruments. Two reviewers independently screened records, extracted
data, assessed risk of bias, and rated overall quality of evidence. The authors used random-
effects modelling to calculate pooled effect sizes and conducted prespecified subgroup and
sensitivity analyses to explore potential moderators.

Results

Of 6,831 identified records, 25 studies (with 925 physicians) were ultimately included. MBIs
were associated with significant small reductions in burnout in the between-group (5
comparisons: standardized mean differences [SMD] = -0.26, 95% CI =-0.50; —0.03) and pre-
post analyses (21 comparisons: SMD = -0.26, 95% CI = -0.37; —0.15), and with a significant
medium reduction in stress in the between-group analysis (4 comparisons: SMD = —0.55, 95%
Cl =-0.95; —0.14) and a significant small reduction in stress in the pre-post analysis (17
comparisons: SMD =-0.41, 95% CI =-0.61; —0.20). Versions of established MBIs showed

higher effectiveness in reducing stress than other forms of MBIs or a mindfulness app.



Reductions were maintained over an average follow-up of 5.3 months. The risk of bias was
moderate with RCTs and high with NRTs. The overall quality of evidence was low to very low.
Conclusions

MBIs can be effective in reducing physicians’ burnout and stress. Shortcomings in the quality of

evidence highlight the need for high-quality controlled trials providing long-term follow-up data.



Medicine can be one of the most rewarding and at the same time demanding professions.
Physicians are exposed to human suffering, need to take on tremendous responsibility, and are
expected to perform faultlessly. They often need to deal with excessive workloads, long working
hours, and frequent shift work and struggle to balance their professional and personal life.*
Moreover, the modern health care system mandates that physicians keep meticulous
documentation in electronic medical records, which can decrease the amount of meaningful
interactions they have with patients and patients’ families.? Finally, perfectionism, workaholism,
and excessive self-sacrifice, which are widespread among physicians, undermine self-care and
may lead physicians to routinely deprive themselves of basic needs like sleep and food.**
Consequently, physicians suffer from higher prevalences of burnout and stress than the general
population.®

Stress and burnout are widely recognized as indicators of poor physician well-being® and are
therefore commonly used to evaluate the effectiveness of well-being interventions.” However,
although stress and burnout are related, they are distinct constructs.® Stress can be defined as a
subjective psychophysiological state characterized by a combination of high arousal and
displeasure.® According to the 2 most extensively used models of work-related stress, stress
occurs when job demands exceed a worker’s adaptive resources and control'® or when the
worker perceives an imbalance between invested efforts and expected rewards (e.g., money,
esteem, promotion prospects).!! Burnout, by contrast, is a work-related syndrome predominantly
characterized by emotional exhaustion in the wake of chronic occupational stress.!213 Hence,
burnout is a specific type of stress that includes the development of negative attitudes toward the

job, whereas stress in general is not necessarily accompanied by such attitudes.'*



Physician burnout and stress are associated with serious negative personal consequences, such as
substance abuse, relationship trouble, depression, and suicide.* Furthermore, burnout endangers
quality of care and patient safety, as affected physicians are less likely to adhere to practice and
safety standards®® and are more likely to commit medical errors.*®” Not surprisingly, patients of
burnt-out physicians are less satisfied with the care they receive and can take longer to recover.®
Moreover, burnout in physicians causes substantial costs in the health care system via higher
levels of absenteeism, reduced clinical hours, job turnover, and early retirement.!® Conservative
estimates attribute a cost of $4.6 billion each year to physician burnout in the United States.'® In
light of these findings, it is important to reduce physician burnout and stress, for the sake of
physicians, their patients, and the health care system in general.

A promising approach to reducing physician burnout and stress is the practice of mindfulness.
Mindfulness can be described as a moment-to-moment awareness, cultivated by paying attention
to the present moment, as non-judgmentally and openheartedly as possible.?° Mindfulness is
usually taught via mindfulness-based interventions (MBIs). MBIs vary in length, delivery
format, and the evidence they are based on, but all share a systematic and sustained training in
formal and informal mindfulness meditation practices for both teachers and participants.?* The
popularity of MBIs has skyrocketed in recent years.?? This is probably due to an increasing
number of studies showing their effectiveness for a variety of mental and physical disorders,
including burnout, stress, depression, anxiety, and chronic pain among a wide range of clinical
and nonclinical populations.”23

In the case of physicians, mindfulness and MBIs have only recently become the subject of
extensive research. In their seminal study from 2009, Krasner and colleagues found that an 8-

week MBI for primary care physicians reduced burnout and increased empathy.2* Importantly,



improvements in mindfulness predicted improvements in burnout. In a randomized controlled
trial (RCT) with medical interns in 2017, Ireland and colleagues found significant reductions in
burnout and stress for participants in the mindfulness condition but not for those in the control
condition.? Early reviews and meta-analyses point to the potential effectiveness of MBlIs for
physicians.?®3* However, these initial reviews and meta-analyses either did not isolate MBls
(i.e., they addressed many kinds of interventions)?5-2%3! or they did not exclusively include
physicians (i.e., they included different kinds of health care professionals).3%2-34 We wanted to
draw distinct conclusions regarding the effectiveness of MBIs for physicians only, as job
requirements and consequences of occupational stressors differ substantially among the health
professions,® with physicians being particularly burdened.> Moreover, in recent years, a number
of trials of MBIs for physicians have been published, none of which were covered by the
available reviews and meta-analyses.>® 44

In sum, MBIs seem to be promising in reducing burnout and stress in physicians, but the
evidence is scattered and a systematic summary of the increasing number of studies on MBIs for
physicians is missing. For this reason, we conducted the first, to the best of our knowledge,
systematic review and meta-analysis of studies evaluating the effectiveness of MBIs in reducing
burnout and stress among physicians. Our first objective was to quantify the effect size of MBIs
in reducing burnout and stress in physicians. Our second objective was to explore potential
moderators (e.g., career stage, intervention type) of MBIs’ effectiveness in reducing burnout and

stress in physicians.



Method
Our review adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) checklist (see Supplemental Digital Appendix 1 at

http://links.lww.com/ACADMED/B66).% We prospectively registered our study protocol with

PROSPERO (registration number: CRD42019133077) and published it in BMJ Open.*®

Search strategy

To ensure a comprehensive and multidisciplinary literature search, we screened 7 electronic
bibliographic databases—MEDLINE, Embase, PsycINFO, PSYNDEX, Web of Science,
CINAHL, and the Cochrane Register of Controlled Trials (CENTRAL)—from database
inception to August 8, 2019. We conducted 2 database searches, one on April 10, 2019, and one
on August 8, 2019. We did not apply any language restrictions. We used combinations of 3 key
blocks of search terms—for mindfulness, interventions, and physicians—using a combination of
subject headings, including MeSH terms, and text words (see Supplemental Digital Appendix 2

at http://links.lww.com/ACADMED/B66). Furthermore, we carried out backward citation

searches of all included studies and relevant reviews,?-3* as well as corresponding forward
citation searches in Google Scholar. To find studies in the grey literature, we contacted the
authors of eligible studies, articles, and conference abstracts identified through the database
searches, as well as those of significant reviews, for additional suggestions.?6-3* The grey
literature search included studies up to December 2019. A science librarian at our university
library advised us during the development of the search strategy.

Eligibility criteria

Eligible studies had to meet the following criteria:
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Population. We included studies exclusively with physicians regardless of their career stage
(practicing physicians, resident physicians, and mixed samples of practicing and resident
physicians), work setting (primary, secondary, or intensive care), specialty, or country. We
excluded studies with medical students and health care providers other than physicians.
Intervention. We included interventions with an explicit focus on mindfulness and excluded
interventions that might have integrated mindfulness elements but that did not explicitly state a
focus on mindfulness.

Design. We included studies with quantitative intervention designs, such as RCTs and non-
randomized trials (NRTS), including controlled before-after studies (CBAS) and non-controlled
before-after studies (NCBASs). With RCTs and CBAs, we considered any type of control
condition (e.g., active intervention, non-active intervention, waitlist).

Outcomes. We included studies that measured changes in burnout and stress from pre- to post-
intervention using validated self-report questionnaires. For studies measuring burnout with the
Maslach Burnout Inventory, we considered only the emotional exhaustion subscale, as it is
recommended that one does not aggregate the different subscales of this inventory.!® That is,
emotional exhaustion is considered the core component of burnout, and other burnout scales only
include emotional exhaustion.'?

Study selection

We exported the search results to Rayyan (Rayyan QCRI, Doha, Qatar) and Zotero 5.0.73
(Corporation for Digital Scholarship, Vienna, Virginia) and removed duplicates. Two reviewers
(J.C.F. and J.J.B.) independently screened all titles and abstracts. If at least one reviewer judged
an article to meet eligibility criteria, it was included in the full text review. The same 2 reviewers

independently screened all full texts. Chance-corrected agreement on inclusion after full-text



screening between raters was high (x = 0.96). We resolved discrepancies through discussion and

adjudication by a third reviewer (A.S.G.).

Data extraction

Two reviewers (J.C.F. and J.J.B.) independently extracted the information from all eligible

studies using a standardized Excel 2016 (Microsoft Corporation, Redmond, Washington) data

extraction sheet. We pilot-tested the extraction sheet with 3 studies and made modifications

afterward. We extracted data on the

study, including authors, publication date, country, study design (RCT, CBA, or NCBA),
and type of control;

population, including sample size, age, sex, prior or current other experience with
mindfulness, specialty, and career stage (resident physicians, practicing physicians, or
mixed);

intervention, including type (mindfulness-based stress reduction [MBSR], mindfulness-
based cognitive therapy [MBCT], adapted MBSR or MBCT, or other forms of MBIs),
format (online, offline, or mixed), hours of guided treatment (either offline or online) as
defined in the intervention descriptions, and hours of individual practice; and
outcomes, including means and standard deviations (SDs) for burnout and stress
measured using validated self-report questionnaires, in order to calculate standardized

mean differences (SMD).

The reviewers agreed on 97.9% of the extractions. We resolved discrepancies through

discussion. If a study had missing data, we contacted the authors of that study in an effort to

obtain the missing data.
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Risk of bias assessment within studies

Two reviewers (J.C.F. and J.J.B.) independently performed risk of bias assessments for each
individual included study. For RCTs, we used the revised Cochrane risk-of-bias tool for
randomized trials (RoB 2.0).*” RoB 2.0 is a domain-based evaluation tool that considers bias
arising from 5 domains: (1) the randomization process, (2) deviations from intended
interventions, (3) missing outcome data, (4) measurement of the outcome, and (5) selection of
the reported results. Each study’s risk of bias in any of these individual domains is rated as either

99 ¢¢

“low risk of bias,” “some concerns,” or “high risk of bias.” Furthermore, an overall risk-of-bias-
judgement for each study is derived. For NRTs, we used the Effective Public Health Practice
Project Quality Assessment (EPHPP).® It rates a study’s risk of bias across 8 domains: (1)
selection bias, (2) study design, (3) confounders, (4) blinding, (5) data collection methods, (6)
withdrawals and dropouts, (7) intervention integrity, and (8) quantitative analyses of single
studies. The quality of evidence in each of the sections is rated as “strong,” “moderate,” or
“weak” quality (i.e., risk of bias is reversely coded). Furthermore, an additional overall rating for
each study is derived. If available, we retrieved study protocols and trial registrations to identify
potential bias due to selective reporting. For RCTs, the chance-corrected reliability between
raters was perfect for the overall risk-of-bias judgements (k = 1.00) and almost perfect on the
individual domains (k = 0.87). For NRTs, reliability between raters was perfect for the overall
ratings (k = 1.00) and almost perfect for ratings on individual sections (k = 0.81).

Risk of bias assessment and quality of evidence across studies

To assess potential publication bias across the included studies, we examined the funnel plot for

asymmetry using Egger’s regression test*® and computed Rosenthal’s fail-safe N.>® To assess the

overall quality of evidence across the included studies, we used the Grading of
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Recommendations Assessment, Development and Evaluation (GRADE) system.>! It contains 8
dimensions: (1) risk of bias, (2) inconsistency of results, (3) indirectness of evidence, (4)
imprecision of effect size, (5) publication bias, (6) large magnitude of effect, (7) dose response,
and (8) effect of all plausible confounding factors. Two reviewers (J.C.F. and J.J.B.) ranked the
overall quality of evidence for each outcome as “high,” “moderate,” “low,” or “very low.” The
reliability between raters was fair for the overall ratings (k = 0.33) and substantial for ratings on
individual sections (k = 0.76).

Data analysis

We analyzed the outcome data of the individual studies according to the intention-to-treat
principle.® For effect sizes of individual studies, we calculated SMD, using the baseline (pre-
intervention) value and the value from the first assessment following the intervention (post-
intervention).

We calculated 2 separate meta-analyses with each of the 2 outcomes (i.e., burnout and stress).
The first meta-analysis summarized between-group data of RCTs. The second meta-analysis
summarized pre-post intervention data of all eligible studies. To calculate SMDs for the pre-post
analysis, we standardized the post-pre intervention change with the pre-intervention SD.* To
calculate the SMD for the between-group analysis, we standardized the difference of the post-pre
intervention change between treatment and control with the pooled pre-intervention SD. Using
change values in the between-group analysis instead of post values increased power and
precision,> allowed us to control for baseline differences between groups,® and assured that
effect sizes of pre-post and between-group analyses were comparable as all mean changes were

standardized with the pre-intervention SDs.>®
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To calculate sample variance and standard errors in the pre-post analysis, we used a conservative
estimate of r = .5 whenever the correlation of pre- and post-intervention measures was not
available.>” With all studies, we computed the SMD, its 95% confidence interval (Cl), and
associated P values. To calculate SMDs, we used random-effects modelling. We weighted the
studies using the inverse-variance method and interpreted the magnitude of effect sizes according
to Cohen as small (0.20-0.49), medium (0.50-0.79), or large (>0.80).>® We assessed
heterogeneity among studies using 12 statistics. Conventionally, 12 values above 25%, 50%, and
75% are interpreted as low, moderate, and high heterogeneity, respectively.>® We used the meta
package of R version R 3.6.1 (The R Foundation, Vienna, Austria) with the formulas provided
by Viechtbauer.>®

To explore potential moderators of between-group and pre-post effects, we prespecified
subgroup analyses to determine the influence of career stage, intervention type, intervention
format, and study design. Furthermore, we conducted sensitivity analyses to examine whether
results are maintained (1) when taking long-term follow-up instead of immediately post-
intervention data and (2) when taking other values than r = .5 for pre-post intervention
correlations to calculate sample variances and standard errors in the pre-post analysis (i.e., using
r=.7 and r = .3 instead).

Results

Our searches yielded 6,827 records (Figure 1). We identified 2 additional records through our
forward citation search,° 1 unpublished study through our grey literature search,3 and 1 study
from our own lab®’ for a total of 6,831 identified records. Once duplicates were removed, we
screened the titles and abstracts of the remaining 3,759 records; 69 of these were determined to

be relevant for full-text screening. A total of 25 studies were ultimately included in the
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systematic review and meta-analysis (see Supplemental Digital Appendix 3 at

http://links.lww.com/ACADMED/B66 for a list of excluded records); all of these studies were

ultimately published in peer-reviewed journals.?42>36-4460-73 One article reported results for 2
samples, each of which received a different amount of guided treatment.%? We included the
values from both samples as individual studies in the analyses (i.e., this study was considered as
2 studies in the analyses). Two articles referred to the same study and population.®®% We
included these as a single study in the analyses.®® Of the included studies, 21 assessed burnout (5
RCTs, 16 NRTSs), and 17 assessed stress (4 RCTs, 13 NRTS).

Characteristics of the studies and participants

Six studies were RCTs, 23640616465 and 19 studies were NRTSs, including 3 CBAs®:3%66 and 16
NCBAg2437:41-44,626367-73 (see Appendixes 1 and 2 for a detailed description of the studies). Of
the 6 RCTs, 4 used a waitlist*®%1%4° and 2 used an active control condition.?>4°

Across all included studies, 925 physicians reported pre-intervention data; of these physicians,
714 took part in MBIs and 211 in controls. The mean age of participants was 38.0 (SD = 10.1)
years, and the proportion of male to female participants was 339/567 (% female = 63%).
Included articles were published between 2009 and 2020. Eleven studies were conducted in the
United States,?4%6:40-438368-70.73 5 j the Netherlands,3%446166.1 4 in Spain,%264° 2 in
Australia,?>*® 2 in the United Kingdom,®”"2 and 1 in Germany.3" All studies were reported in
English, except for 2 (1 in Spanish® and 1 in Dutch™).

The majority of studies had a relatively small sample size (range: 773 to 148,%! median = 31).
Most studies did not report on the amount of participants’ prior mindfulness experiences. Five
studies reported no prior experience, 37617173 and 6 studies reported that some of the

participants had prior experience in either mindfulness, mediation, or yoga.*244626370 Qnly 2

14


http://links.lww.com/ACADMED/B66

studies reported on participants’ current engagement in other mindfulness practices.**** Nine
studies had a sample of practicing physicians,2436:394462.64-66 15 had a sample of resident
physicians,2>37:38:40424361.68-71.73 and 4 had a mixed sample of practicing and resident
physicians.536768.72 Stydies were conducted with participants from a range of specialties,
including general practice (5),°254%087 psychiatry (3),”*"3 pediatrics (2),*>"° family or internal
medicine (3),25%43 surgery (1),%C and mixed (11).2437-3941.44.61,63,65,68,69

Characteristics of the interventions

The included studies used a range of intervention types (see Appendixes 1 and 2 for a detailed
description of the interventions). Ten studies used adapted versions of MBSR?>:36:37:39:40:44,62,64,73
and 4 used standard MBSR.®185%."1 Fyrthermore, 2 studies used mind-body skills training
(MBST),*2 2 used the online mindfulness app Headspace,%* " 1 study used an adapted version
of MBCT,®" and 6 used other forms of MBIs.2438436368.72 The intervention formats varied
slightly, with 18 studies using a face-to-face format (6 RCTs and 12 NRTs),242°:36-40:43,44,6164-
68.71-73 2 using a web-based format,®®® and 5 using a mixed format.*1426283 The interventions
varied in length, ranging from 2 days of focused face-to-face training®® ' to 3 months of an
online course and in-person training.** However, the majority lasted 2 or 3 months, with 8-10
weekly sessions.?4:25:37:39,4044,61,64-67.7L73 The average amount of guided treatment was 18.8 hours
for RCTs and 16.1 hours for NRTs (overall average = 16.8 hours). Only 3 studies reported actual
hours of individual practice (average = 18 minutes).3"40.71

Meta-analyses

Burnout. MBIs were associated with a significant small reduction in the between-group analysis

of RCTs (5 comparisons: SMD = —-0.26, 95% CI = —0.50; —0.03, P = .03, 12 = 0%) and in the pre-

15



post analysis of all included studies (21 comparisons: SMD = -0.26, 95% Cl =-0.37; -0.15, P <
.001, 12 = 29%; Figure 2) for burnout.

Stress. MBIs were associated with a significant medium reduction in stress in the between-group
analysis of RCTs (4 comparisons: SMD = —0.55, 95% CI = —0.95; —0.14, P < .01, 12 = 24%) and
a significant small reduction in stress in the pre-post analysis of all included studies (17
comparisons: SMD = -0.41, 95% CI = —-0.61; —0.20, P < .001, 12 = 69%; Figure 3).

Subgroup analyses

With burnout, the between-group and the pre-post effects were consistent over all prespecified
categorical moderators (i.e., career stage, intervention type, intervention format, and study
design; all Ps > .05; see Supplemental Digital Appendix 4 at

http://links.lww.com/ACADMED/B66). With stress, the intervention type had a significant

influence on the pre-post effect, with MBSR, MBST, and adapted versions of MBSR and MBCT
being more effective than other forms of MBIs or a mindfulness app (P = .02; see Supplemental

Digital Appendix 5 at http://links.lww.com/ACADMED/B66). There was no other significant

moderator in either the between-group or pre-post analyses for stress. However, the numbers of
studies in all subgroup analyses were small; hence, these results must be interpreted with caution.
Sensitivity analyses

Eleven studies provided long-term follow-up data (average = 5.3 months).2436:38:40,42,44,63-65,67,68
Effect-size estimates for burnout showed a significant moderate reduction in the pre-follow-up

analysis (9 comparisons: SMD = —0.46, 95% CI = -0.80; -0.11, P = .01, 1> = 71%); see

Supplemental Digital Appendix 6 at http://links.lww.com/ACADMED/B66). In the between-
group analysis, moderate burnout reductions were not significant, probably due to the small

number of studies (2 comparisons: SMD = —0.58, 95% Cl = -1.70; 0.53, P = .30, I> = 71%).
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Effect-size estimates for stress showed significant moderate reductions in the between-group (3
comparisons: SMD = -0.78, 95% CI = —-1.43; -0.12, P = .02, 1? = 53%) and pre-follow-up
analyses (9 comparisons: SMD = -0.56, 95% CI = -1.02; —0.10, P = .02, 1> = 80%). Results for
pre-post analysis did not significantly differ when using other plausible values for the pre-post
intervention correlation (see Supplemental Digital Appendix 7 at

http://links.lww.com/ACADMED/B66).

Risk of bias characteristics within studies

All studies used validated self-report questionnaires, as this was required for inclusion. Due to
the nature of MBIs, blinding of participants and teachers to the interventions was difficult and
participants often self-referred to the intervention. Missing outcome data were not an issue in the
included studies, with 2 exceptions.®?"® With RCTs, the overall risk of bias rating was moderate
(i.e., some concerns) across all studies (see Supplemental Digital Appendix 8 at

http://links.lww.com/ACADMED/B66). With NRTS, studies had a limited ability to control for

potential confounders, with 16 studies being NCBAs and only 3 studies including a control
condition. Consequently, the overall risk of bias rating across all NRTs was high (i.e., weak
quality of evidence; see Supplemental Digital Appendix 9 at

http://links.lww.com/ACADMED/B66).

Risk of bias characteristics and quality of evidence across studies
Egger’s regression test showed no evidence of publication bias for either the between-group or

the pre-post analysis (see Supplemental Digital Appendixes 10-13 at

http://links.lww.com/ACADMED/B66 for funnel plots). Nevertheless, due to the relatively small
number of studies, the Egger’s regression tests lack sufficient power to detect bias and should not

be viewed as definitive. The fail-safe N for burnout was 10 for the between-group analysis and
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220 for the pre-post analysis, and the fail-safe N for stress was 11 for the between-group analysis
and 278 for the pre-post analysis. The overall quality of evidence was low for RCTs due to lack
of allocation concealment and blinding as well as imprecision due to small numbers of
participants. The overall quality of evidence was very low for pre-post data due to lack of
randomization, control, and blinding (see Supplemental Digital Appendix 14 at

http://links.lww.com/ACADMED/B66 for GRADE judgements).

Discussion

MBIs for physicians have recently become the subject of extensive research. To the best of our
knowledge, this is the first systematic review and meta-analysis of studies evaluating the
effectiveness of MBIs to reduce burnout and stress in physicians. It examined 25 studies for a
total of 925 physicians. The results showed that MBIs can be effective in reducing physicians’
burnout and stress. Original and adapted versions of established MBIs, such as MBSR and
MBST, showed higher effectiveness in reducing stress than other forms of MBIs or a
mindfulness app. The intervention effect for burnout and stress was independent of physician
career stage, study design, and the format used to deliver the intervention. The observed
reductions in burnout and stress were maintained over an average follow-up of 5.3 months.
Strengths and limitations

Strengths of this systematic review and meta-analysis are that we included samples consisting
solely of physicians, whereas previous reviews and meta-analyses included mixed samples;25:27:34
this allows us to draw conclusions about this distinct population. Furthermore, we registered the
study protocol, including the prespecified subgroup analyses, with PROSPERO and published it
in BMJ Open, which ensures a high degree of transparency in the review process.*® Two

independent reviewers performed not just a subset, as is customary, but all steps of the screening
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process, data extraction, risk of bias assessment, and overall quality of evidence assessment,
which ensures a high degree of consistency across all steps of the review and meta-analysis. We
followed a fine-meshed and yet comprehensive strategy to systematically search 7 bibliographic
databases from different scientific fields, without language or date restrictions. Heterogeneity of
included studies was low to moderate in the primary analyses of burnout and stress reduction
(0%—69%). We examined the remaining heterogeneity through prespecified subgroup and
sensitivity analyses. In addition, we searched for grey literature and did not find indications of
publication bias.

Limitations of this study are that there were only 6 RCTs and that a considerable proportion of
the results was based on pre-post data. Nevertheless, conducting randomized trials is not always
possible, and disregarding NRTs may neglect important evidence.” Instead of excluding NRTS,
we decided to provide effect estimates separately for between-group and pre-post data. Despite
their methodological differences, between-group and pre-post analyses yielded similar results
(i.e., the study design had no bearing on the intervention effect). However, the number of studies
in some subgroups was small. Hence, the results of the subgroup analyses must be interpreted
with caution. In addition, most studies did not report whether and to what extent participants
were simultaneously practicing mindfulness at home or engaging in other MBIs. Therefore, it
cannot be determined to what extent effects are caused by individual home practice, single
exposure to an MBI, or multiple exposures to MBIs. Furthermore, only 11 studies reported long-
term follow-up data, the risk of bias was high for NRTs, and the overall quality of evidence was
low to very low for all studies. Therefore, there is a need for high-quality studies with larger
samples, controlled trial methodologies, and long-term follow-up data to confirm results and to

determine the optimal components and length of MBIs.
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Comparison with previous systematic reviews and meta-analyses

Our findings that MBIs yield improvements in burnout and stress with small to medium effect
sizes mirror the findings of previous systematic reviews and meta-analyses.’?6:2%30 We expanded
on these previous systematic reviews and meta-analyses as they included only up to 3 studies on
MBIs with physicians,?® while our systematic review and meta-analysis included 25 studies.
Physician career stage and study design had no bearing on the intervention effect. This is in line
with a 2016 systematic review and meta-analysis involving 2,914 physicians.?® Furthermore, in
2020, Scheepers and colleagues published a systematic narrative review of MBIs’ impact on
physicians’ well-being and performance.3* Similar to our work here, this review found that MBIs
have a positive impact on the well-being of physicians. Nevertheless, our work expanded on this
review as we quantified this impact meta-analytically and included 10 additional studies that
measure burnout and stress with validated instruments.

Implications for physicians and policy makers

Many physicians suffer from burnout and stress, which can not only strongly affect them but also
the quality of care they deliver. The observed standardized pre-post burnout reduction we
observed among the included studies equals a 2.6-point reduction in emotional exhaustion on the
Maslach Burnout Inventory. Each 1-point increase in emotional exhaustion is associated with a
5% to 7% increase in the odds of reporting a medical error,'®1"7> a 7% higher likelihood of
reporting suicidal ideation,”® and a 43% higher likelihood of reductions in work hours.”” Thus,
even relatively small changes in burnout are associated with meaningful differences.
Furthermore, MBIs are associated with increased compassion and empathy,* dedication to
work,® and improved therapeutic alliance,’? and thus, with better quality of care. Once learned,

mindfulness can easily and flexibly be integrated into daily life.”® It is not tied to places, times, or
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physical objects, making it attractive to busy practitioners, such as physicians,? and potentially
increasing its feasibility in work settings, including health care settings.** As burnout, once
present, tends to persist,’® we encourage health care policy makers to implement mindfulness
activities in medical education. The popularity of this idea is highlighted by a recent audit
showing that 80% (30/38) of U.K. medical schools have introduced mindfulness into their
curriculum.® Nevertheless, both health care institutions and individual physicians must be
equally involved to improve physicians’ well-being.? If dealing with burnout and stress was
solely seen as a personal responsibility, affected physicians may not be supported but blamed for
not being resilient enough.?® At the same time, physicians should recognize the importance of
self-care and must actively engage in positive health behaviors, such as mindfulness, in the same
way as they prescribe such behaviors to their patients.® Furthermore, MBI programs should be
introduced as an opportunity to enhance well-being, professional fulfillment, and meaning, rather
than just as a way to mitigate burnout and foster stress-resistance. 8183

Conclusions

In sum, the results of this systematic review and meta-analysis indicate that MBIs can be
effective in reducing physician burnout and stress. Future studies with larger samples, controlled
trial methodologies, and long-term follow-up data are needed to confirm results and to determine

the optimal components and length of MBIs.
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Figure Legends

Figure 1

Flowchart showing the inclusion and exclusion of records in a 2019 systematic review and meta-
analysis of studies evaluating mindfulness-based interventions to reduce burnout and stress in
physicians. Abbreviations: RCTs, randomized controlled trials; NRTs, non-randomized trials.
Figure 2

Forest plot of the effects of mindfulness-based interventions to reduce burnout in physicians:
(Panel A) between-group analysis of randomized controlled trials (RCTs) and (Panel B) pre-post
analysis of both RCTs and non-randomized trials. Results stem from a 2019 systematic review
and meta-analysis of studies evaluating mindfulness-based interventions to reduce burnout and
stress in physicians. Each solid line represents a single study, plotted according to the
standardized mean difference (SMD) based on post-pre intervention changes. Abbreviation: Cl,
confidence interval.

Figure 3

Forest plot of the effects of mindfulness-based interventions to reduce stress in physicians:
(Panel A) between-group analysis of randomized-controlled trials (RCTs) and (Panel B) pre-post
analysis of both RCTs and non-randomized trials. Results stem from a 2019 systematic review
and meta-analysis of studies evaluating mindfulness-based interventions to reduce burnout and
stress in physicians. Each solid line represents a single study, plotted according to the
standardized mean difference (SMD) based on post-pre intervention changes. Abbreviation: Cl,

confidence interval.
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Figure 2b

Burnout (pre-post analysis)
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Figure 3a

Stress (between-group analysis) SMD
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Figure 3b

Stress (pre-post analysis)
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van Wietmarschen et al. (2018)

Wen et al. (2017)

Overall effect

SMD 95%Cl  weight
0.52 [-1.14; 0.10]
0.01 [0.43; 0.45]
1.00 [-1.56;-0.45]
0.11 [0.25; 0.47]
-1.40 [-2.00;-0.80]
0.59 [-1.20; 0.02]
063 [-1.08;-0.18]
0.30 [0.28; 0.88]

1

0.11 [0.47; 0.24]

:

0.08 [0.45; 0.29]
0.16 [0.51; 0.20]
0.83 [-1.36;-0.31]
1.01 [-1.86;-0.16]
045 [1.13; 0.24]
0.27 [0.78; 0.25]

0.79 [1.11;-0.47]
017 [053; 0.19]

4.9%
6.4%
54%
7.0%
5.0%
5.0%
6.3%
52%
7.0%
6.9%
71%
57%
3.5%
4.5%
57%
7.3%
7.0%

-0.41 [-0.61; -0.20] 100.0%

Heterogeneity: 17 = 89% [49%; 81%], p = 0.01
Test for overall effect: z =-3.92 (p = 0.01)
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Appendix 1
Characteristics of Studies, Participants, and Interventions of Randomized-Controlled Trials (RCTSs), Included in a 2019 Systematic Review
and Meta-Analysis of Studies Evaluating Mindfulness-Based Interventions to Reduce Burnout and Stress in Physicians

Sex,
Participant male/
s2total female®  Age, Hours of
Authors, Design (interv/ (% mean Intervention guided Measure of
year" Country (control) Participants Specialty cntrl) female) (SD) (length; format®) treatment® burnout / stress
Amutio et  Spain RCT (waitlist)  Practicing Mixed 42 (21/21) 18/24 ~ 47.3 MBSR (eight 2.5- 28 Maslach Burnout
al, 2015% physicians (57)  (9.4) hour sessions + Inventory -
one 8-hour retreat, Human Services
8 weeks; offline) Survey / —
Franco Spain RCT (waitlist)  Practicing General 38 (19/19) 27/11  49.8 Adapted MBSR 15 —/Perceived
Justo, physicians practice (29) (11.7) (ten 1.5-hour Stress Scale
2010% sessions, 10
weeks; offline)
Ireland et Australia RCT (active Resident Family or 44 (23/21) 16/28  26.9 Adapted MBSR 10 Copenhagen
al, 2017% control: 1- physicians internal (64) (4.8) (ten 1-hour Burnout
hour extra medicine sessions, 10 Inventory /
break per weeks; offline) Perceived Stress
week) Scale
Lebares et United RCT (active Resident Surgery 21 (12/9) 13/8  28.3 Adapted MBSR 21 Abbreviated
al, 2019%  States control: physicians (36) (2.3) (eight 2-hour Maslach Burnout
(California)  psychoeducati sessions + two Inventory /
on) 2.5-hour retreats, Perceived Stress
8 weeks; offline) Scale
Schroeder  United RCT (waitlist)  Practicing Family or 33 (16/17) 9/24  42.8 Adapted MBSR 13 Maslach Burnout
etal, States physicians internal (73)  (8.4) (two 6.5-hour Inventory /
2016% (Oregon) medicine sessions, 2 days; Perceived Stress
offline) Scale
Verweijet The RCT (waitlist) Resident Mixed 148 (80/68)  18/130  31.2 MBSR (eight 2.5- 26 Maslach Burnout
al, 20185 Netherlands physicians (88)  (4.6) hour sessions + 1 Inventory -
6-hour retreat, 8 Human Services
weeks; offline) Survey / —

Abbreviations: interv, intervention group; cntrl, control group; SD, standard deviation; MBSR, mindfulness-based stress reduction.

aNumber of participants taking part in the pre-intervention measurement.

bNumber of participants reported in the study with data on sex available; total is not necessarily equal to the total number of participants taking part in the pre-
intervention measurement.
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®Intervention format was either offline (i.e., in-person), online (i.e., web-based), or offline & online (i.e., a mixture of offline and online elements).
9Hours in which participants had guided treatment (either offline or online); hours of individual practice excluded.
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Appendix 2
Characteristics of Studies, Participants, and Interventions of Non-Randomized Trials, Included in a 2019 Systematic Review and Meta-

Anal

Authors,

sis of Studies Evaluating

Design

Mindfulness-Based Interventions to Reduce Burnout and Stress in Physicians?

Participant

s,P total
(interv/

Sex,
male/
female® Age,

(% mean Intervention

Hours of
guided

Measure of

year" Country (control) Participants  Specialty cntrl) female) (SD) (length; format?) treatment® burnout / stress
Bentley et  United NCBA Resident Psychiatry 6 5/2(29) n.i. Adapted MBSR 12 Maslach Burnout
al, 2018”  States physicians (eight 1.5-hour Inventory -
(North sessions, 8 weeks; Human Services
Carolina) offline) Survey / —
Fendelet  Germany NCBA Resident Mixed 9 4/5(56) 33.3 Adapted MBSR 24 Copenhagen
al, 2020% physicians (4.1) (eight 2.25-hour Burnout Scale
sessions + one 6- (work-related
hour retreat, 8 burnout) /
weeks; offline) Perceived Stress
Scale
Forbeset  Australia CBA (active Resident Mixed 62 (23/29) 11/13 29.0 Other form of MBI: 6 Professional
al, 2020% control: physicians (54) (5.1) Resilience training Quality of Life
teaching (four 1.5-hour scale version 5/
program) sessions, unknown Kessler
weeks; offline) Psychological
Distress Scale
Goldhage  United NCBA Resident Mixed 47 22/25 n.i. Other form of MBI: 3 Oldenburg
netal, States physicians (family (52) Resilience training Burnout
2015% (North medicine, (two to three 1- Inventory /
Carolina) psychiatry, hour sessions, 2—8 Depression
anesthesiol weeks; offline) Anxiety Stress
ogy) Scale
Hamilton-  United NCBA Practicing &  General 22 8/14 445 Adapted MBCT 16 Maslach Burnout
West etal, Kingdom resident practice 64) (7.4) (eight 2-hour Inventory -
2018°%7 physicians sessions, 8 weeks; Human Services
offline) Survey /

Perceived Stress
Scale
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Hoenders  The NCBA Resident Psychiatry 11 4/7 (64) n.i. MBSR (eight 2- 16 -/ Perceived
et al, Netherlands physicians hour sessions, 8 Stress Scale
2016™ weeks; offline)
Kersemae The CBA (non- Practicing Mixed 59 (52/7) 39/20 47.9 Adapted MBSR 50 Maslach Burnout
kersetal, Netherlands active control) physicians (internal (66)  (8.0) (ten 5-hour Inventory -
2020%° medicine, sessions, 10 weeks; Human Services
surgery, offline) Survey [ —
supportive)
Krasner et United NCBA Practicing Mixed 68 38/32 n.i. Other form of MBI: 27 Maslach Burnout
al, 2009%*  States (New physicians (family (46) Continuing medical Inventory / —
York) medicine, education course
internal (eight 2.5-hour
medicine, sessions + one 7-
pediatrics, hour retreat, 8
combined weeks; offline)
internal
medicine
and
pediatrics)
Montero-  Spain NCBA Practicing General 30 7/23 52.7 Adapted MBSR 10 Burnout Clinical
Marin et physicians practice (77)  (6.3) (one 4-hour offline Subtype
al, 20185 session + eight Questionnaire /
0.75-hour online Negative Affect
modules, 4 weeks Schedule
& 1 day; offline &
online)
Montero-  Spain NCBA Practicing General 28 7/21 47.4 Adapted MBSR 7 Burnout Clinical
Marin et physicians practice (75  (8.2) (one 4-hour offline Subtype
al, 20185 session + eight Questionnaire /
0.75-hour online Negative Affect
modules, 4 weeks Schedule
& 1 day; offline &
online)
Nguyen et  United NCBA Practicing &  Mixed 50 24/26 35.7 MBST & online 7 Abbreviated
al, 2020**  States resident (emergency (52)  (9.8) modules (three 1- Maslach Burnout
(Ohio) physicians medicine, hour offline Inventory /
internal sessions + four 1- Perceived Stress
hour online Scale
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medicine,

modules, 12 weeks;

surgery) offline & online)
Pflugeisen  United NCBA Practicing & Mixed 19 12/9 48.3 Other form of MBI: 12 Maslach Burnout
et al, States resident (family (43) (10.0) Video-modules Inventory /
20165 (Washingto physicians medicine, (three 1.5-hour Perceived Stress
n) internal offline sessions + Scale
medicine, eight 5—7-min
surgery, online video
sleep trainings + eight 1-
medicine, hour weekly
obstetrics/g teleconference
ynecology, coaching calls, 8
anesthesia) weeks; offline &
online)
Razzaque  United NCBA Practicing &  Psychiatry 26 9/17 n.i. Other form of MBI: 24 Maslach Burnout
and Kingdom resident (65) Mindfulness- Inventory / —
Wood, physicians Based Professional
20167 Development
retreat (two 12-
hour sessions, 2
days; offline)
Romcevic  United NCBA Resident Pediatrics 10 3/7(70) 29.3 MBST & online 14 Maslach Burnout
h et al, States physicians (n.i.) modules (four 1.5- Inventory /
2018% (Ohio) hour offline Perceived Stress
sessions + eight 1- Scale
hour online
modules, 4 weeks;
offline & online)
Runyanet United NCBA Resident Family or 9 3/9(75) n.i. Other form of MBI: 8 Maslach Burnout
al, 2016*®  States physicians internal Wellness Inventory /
(Massachus medicine curriculum (four 2- Perceived Stress
etts) hour sessions, 4 Scale
weeks; offline)
Tayloret  United NCBA Resident Pediatrics 31 n.i. n.i. Headspace/app- 2 Abbreviated
al, 2016  States physicians based mindfulness Maslach Burnout
(Ilinois) intervention (ten Inventory / —

10-min group
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sessions, 10 days;

online)
van The NCBA Practicing Mixed 49 12/42 40.9 Adapted MBSR 26 -/ Perceived
Wietmarsc Netherlands physicians (87% (78)  (9.0) (eight 3.25-hour Stress Scale
hen et al, primary sessions, 8 weeks;
20184 care) offline)
Verweijet The CBA (waitlist)  Practicing General 43 (23/20) 33/17 54.9 MBSR (eight 2.5- 26 Maslach Burnout
al, 2016%  Netherlands physicians practice (34) ~ (5.7) hour sessions + one Inventory -
6-hour retreat, 8 Human Services
weeks; offline) Survey [ —
Wenetal, United NCBA Resident Mixed 30 327 n.i. Headspace/app- n.i. —/Negative
20175 States physicians (surgery, (90) based mindfulness Affect Schedule
(California) anesthesia, intervention (free
obstetrics/g usage of 10-min
ynecology) guided sessions and

additional longer
and focused
sessions, 4 weeks;
online)

Abbreviations: interv, intervention group; cntrl, control group; SD, standard deviation; NCBA, non-controlled before-after study; n.i., no information provided,;
MBSR, mindfulness-based stress reduction; CBA, controlled before-after study; MBI, mindfulness-based intervention; MBCT, mindfulness-based cognitive
therapy; MBST, mind-body skills training; min, minutes.

aA few of the included studies were originally identified in the searches as published online ahead of print articles or via the forward citation or grey literature
search. These were all later published in peer-reviewed journals and thus have years listed that are after the date of the search.

®Number of participants taking part in the pre-intervention measurement.

°Number of participants reported in the study with data on sex available; total is not necessarily equal to the total number of participants taking part in the pre-
intervention measurement.

dIntervention format was either offline (i.e., in-person), online (i.e., web-based), or offline & online (i.e., a mixture of offline and online elements).

®Hours in which participants had guided treatment (either offline or online); hours of individual practice excluded.

This article reported results for 2 samples, each of which received a different amount of guided treatment.®? The authors included both samples as individual
studies in the analyses.

9Two articles reported on the same study and population.®® The authors included these as a single study in the analyses.®
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