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IMPORTANCE Physician burnout has taken the form of an epidemic that may affect core
domains of health care delivery, including patient safety, quality of care, and patient
satisfaction. However, this evidence has not been systematically quantified.

OBJECTIVE To examine whether physician burnout is associated with an increased risk of
patient safety incidents, suboptimal care outcomes due to low professionalism, and lower
patient satisfaction.

DATA SOURCES MEDLINE, EMBASE, PsycInfo, and CINAHL databases were searched until
October 22, 2017, using combinations of the key terms physicians, burnout, and patient care.
Detailed standardized searches with no language restriction were undertaken. The reference
lists of eligible studies and other relevant systematic reviews were hand-searched.

STUDY SELECTION Quantitative observational studies.

DATA EXTRACTION AND SYNTHESIS Two independent reviewers were involved. The main
meta-analysis was followed by subgroup and sensitivity analyses. All analyses were
performed using random-effects models. Formal tests for heterogeneity (I2) and publication
bias were performed.

MAIN OUTCOMES AND MEASURES The core outcomes were the quantitative associations
between burnout and patient safety, professionalism, and patient satisfaction reported as
odds ratios (ORs) with their 95% CIs.

RESULTS Of the 5234 records identified, 47 studies on 42 473 physicians (25 059 [59.0%]
men; median age, 38 years [range, 27-53 years]) were included in the meta-analysis.
Physician burnout was associated with an increased risk of patient safety incidents (OR, 1.96;
95% CI, 1.59-2.40), poorer quality of care due to low professionalism (OR, 2.31; 95% CI,
1.87-2.85), and reduced patient satisfaction (OR, 2.28; 95% CI, 1.42-3.68). The heterogeneity
was high and the study quality was low to moderate. The links between burnout and low
professionalism were larger in residents and early-career (�5 years post residency)
physicians compared with middle- and late-career physicians (Cohen Q = 7.27; P = .003). The
reporting method of patient safety incidents and professionalism (physician-reported vs
system-recorded) significantly influenced the main results (Cohen Q = 8.14; P = .007).

CONCLUSIONS AND RELEVANCE This meta-analysis provides evidence that physician burnout
may jeopardize patient care; reversal of this risk has to be viewed as a fundamental health
care policy goal across the globe. Health care organizations are encouraged to invest in
efforts to improve physician wellness, particularly for early-career physicians. The methods of
recording patient care quality and safety outcomes require improvements to concisely
capture the outcome of burnout on the performance of health care organizations.
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T he view that physician wellness is an indicator of the
quality of health care organizations is not new—the con-
cept was introduced decades ago and has since gained

increasing support.1-4 The most well-known inverse metric of
physician wellness is burnout, defined as a response to pro-
longed exposure to occupational stress encompassing feel-
ings of emotional exhaustion, depersonalization, and re-
duced professional efficacy.5 There is evidence that the
prevalence of burnout in physicians is high and that its result
on the personal lives of physicians is profound.6 The 2017 Med-
scape Physician Lifestyle Report suggests that 50% of physi-
cians in the United States report signs of burnout, represent-
ing a rise of 4% within a year.7 Burnout is associated with
increased risk for cardiovascular disease and shorter life ex-
pectancy, problematic alcohol use, broken relationships, de-
pression, and suicide.8,9

Despite consistent findings regarding the high preva-
lence of burnout and the detrimental personal consequences
for physicians, research evidence about the outcome of phy-
sician burnout on the quality of care delivered to patients is
less definitive. A number of empirical studies have found that
physicians with burnout are more likely to be involved in pa-
tient safety incidents,8 fail on critical aspects of professional-
ism that determine the quality of patient care (eg, adherence
to treatment guidelines, quality of communication, and em-
pathy), and receive lower patient satisfaction ratings.10 More-
over, 2 recent systematic reviews have associated high burn-
out in health care professionals with the receipt of less-safe
patient care.11,12 However, these reviews have significant limi-
tations. One included heterogeneous samples of health care
professionals rather than physicians in particular, making quan-
tification of these links using meta-analysis risky12; the sec-
ond focused on a limited number of studies.11 Both system-
atic reviews failed to explore complementary dimensions of
patient safety, such as suboptimal care outcomes resulting from
low professionalism and patient satisfaction, and neither used
meta-analysis to quantify the strength of the associations.11

In this systematic review, we examined whether physi-
cian burnout is associated with lower quality of patient care
focusing on (1) patient safety incidents, (2) suboptimal care out-
comes resulting from low professionalism, and (3) lower pa-
tient satisfaction. We also evaluated the influence of key
sources of heterogeneity on these associations, including the
health care setting in which physicians are working and the
reporting method of patient care outcomes (physician re-
ported, patient reported, or system recorded). This study is es-
sential to acquire a holistic understanding of the association
between physician burnout and health care service delivery
and confirm the need for dynamic organization-wide resolu-
tions to mitigate burnout.

Methods
This systematic review was conducted and reported in accor-
dance with the Reporting Checklist for Meta-analyses of Ob-
servational Studies (MOOSE)13 and Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)

guidance.14 The completed MOOSE checklist is available in
eTable 1 in the Supplement.

Searches
MEDLINE, PsycInfo, EMBASE, and CINAHL were searched un-
til October 22, 2017. The searches included combinations of
3 key blocks of terms (physicians, burnout, patient care) in-
volving Medical Subject Headings terms and text words (eTable
2 in the Supplement). Relevant systematic reviews and the ref-
erence lists of the eligible studies were hand-searched; there
were no language restrictions.

Eligibility Criteria
Physicians working in any health care setting were eligible for
inclusion. Any quantitative study reporting data on the asso-
ciation between physician burnout and patient safety were eli-
gible.

Burnout was the primary outcome evaluated with stan-
dardized measures, such as the Maslach Burnout Inventory
(MBI) or equivalent. The MBI assesses the 3 dimensions of the
burnout experience, including emotional exhaustion, deper-
sonalization, and personal accomplishment, and produces
separate scores for each dimension.15 We also included stud-
ies reporting measures of depression and emotional distress,
as these are closely related to burnout, but these outcomes were
analyzed separately.16

Patient safety incidents were defined as “any unintended
events or hazardous conditions resulting from the process of
care, rather than due to the patient's underlying disease, that
led or could have led to unintended health consequences for
the patient or health care processes associated with safety
outcomes.”17[p9] Examples of patient safety incidents are ad-
verse events, adverse drug events, or other therapeutic and di-
agnostic incidents.

Professionalism operationalized was based on Stern’s 4
core principles: excellence, accountability, altruism, and
humanism.18 As indicators of low professionalism, we in-
cluded suboptimal adherence to treatment guidelines
(eg, US Preventive Services Task Force guidelines on prescrip-
tion of recommended treatments and medications, test-
ordering practices, referrals to treatment or other services, and

Key Points
Question Is physician burnout associated with low-quality, unsafe
patient care?

Findings This meta-analysis of 47 studies on 42 473 physicians
found that burnout is associated with 2-fold increased odds for
unsafe care, unprofessional behaviors, and low patient
satisfaction. The depersonalization dimension of burnout had the
strongest links with these outcomes; the association between
unprofessionalism and burnout was particularly high across
studies of early-career physicians.

Meaning Physician burnout is associated with suboptimal patient
care and professional inefficiencies; health care organizations have
a duty to jointly improve these core and complementary facets of
their function.
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discharge), reduced professional integrity (eg, malpractice
claims), poor communication practices (eg, provision of sub-
optimal information to patients), and low empathy. We viewed
reduced professionalism as an indicator of suboptimal qual-
ity of care and a precursor of patient safety incidents19 be-
cause it involves some type of omission or commission error
with potential to result in a patient safety incident. Patient sat-
isfaction was based on patient-reported measures, such as sat-
isfaction and perceived enablement scores.

Data to allow the computation of an effect size in each
study were sought. We extracted these data from the pub-
lished reports where available, and we contacted the lead au-
thors of studies that did not report sufficient data to compute
an effect size (ie, reported only P values).

Gray literature (eg, unpublished conference presenta-
tions, theses, government reports, and policy statements)
was excluded. We also excluded studies that reported
generic health outcomes, such as quality of life, overall
well-being, or resilience.

Data Selection, Extraction, and Critical Appraisal
The results of the searches were exported into EndNote (Clari-
vate Analytics). After removal of duplicates, a 2-stage selec-
tion process was followed. At stage 1, titles and abstracts of
studies were screened for relevance. At stage 2, full texts of
studies ranked as relevant in stage 1 were accessed and fully
screened against the eligibility criteria. A standardized Excel
data extraction spreadsheet (Microsoft Inc) was devised to fa-
cilitate the extraction of (1) descriptive data from the studies,
including study characteristics (eg, design and setting), par-
ticipant characteristics (eg, age, sex) and main outcome mea-
sures (physician burnout measure, indicators of suboptimal
care), and (2) quantitative data for computing effect sizes in
each study. The data extraction spreadsheet was piloted
in 5 randomly selected studies before use. We used 3 widely
used fundamental criteria adapted from guidance on the as-
sessment of observational studies (cross-sectional and co-
hort studies)20: (1) a response rate of 70% or greater at base-
line (yes, 1; no/unclear, 0), (2) control for confounding factors
in analysis (yes, 1; no/unclear, 0), and (3) study design (longi-
tudinal, 1; cross-sectional, 0).

Ratings were not used to exclude articles prior to synthe-
sis but to provide a context for assessing the validity of the find-
ings (eg, sensitivity analyses). Screening, data extraction, and
the critical appraisal were independently undertaken by 2 re-
viewers (M.P. and K.G.). The interrater agreement was high
(κ coefficients, 0.91, 0.89, and 0.88, respectively). Any dis-
agreements were resolved by discussion and the involve-
ment of a third reviewer.

Statistical Analysis
The primary outcome was the association of burnout (overall
burnout, emotional exhaustion, depersonalization, and per-
sonal accomplishment) with suboptimal patient care indica-
tors (patient safety incidents, professionalism, and patient sat-
isfaction). Secondary outcomes were depression and emotional
distress with suboptimal patient care. Odds ratios (ORs) to-
gether with 95% CIs were calculated for all primary and sec-

ondary outcomes in each study. Studies were eligible for in-
clusion in more than 1 analysis (eg, if they reported all 3
dimensions of burnout and/or >1 suboptimal patient care out-
come), but none of the studies is represented twice in the same
analysis to avoid double counting. Odds ratios were typically
computed from dichotomous data (number/rates of safety in-
cidents), but continuous data (ie, means) were also con-
verted to ORs using appropriate methods proposed in the
Cochrane Handbook.21 An OR greater than 1 indicates that burn-
out is associated with increased risk of suboptimal patient care
outcomes, whereas an OR less than 1 indicates that burnout
is associated with reduced risk for suboptimal patient care out-
comes. Owing to high heterogeneity, random-effects models
were applied to calculate pooled ORs in all analyses.22,23

Heterogeneity was assessed using the I2 statistic, with val-
ues of 25%, 50%, and 75% indicating low, moderate, and high
heterogeneity, respectively.24 A sensitivity analysis was per-
formed to evaluate the stability of the results when only stud-
ies less susceptible to risk of bias were retained in the analy-
sis. One prespecified subgroup analysis explored whether the
main findings were influenced by the reporting method of pa-
tient care outcomes (physician reported, system based). We
also conducted 2 post hoc subgroup analyses to examine
whether the geographic region of the studies (US vs non-US
studies) and the career stage of physicians (residents/early ca-
reer vs middle/late career) influenced the main findings. We
inspected the symmetry of the funnel plots and performed the
Egger test to examine for publication bias.25 All meta-
analyses were performed in Stata, version 14 (StataCorp) using
the metaan command.26 Funnel plots were constructed
using the metafunnel command,27 and the Egger test was com-
puted using the metabias command.28

Results
We identified 5234 records and, following the removal of du-
plicates, we screened 3554 titles and abstracts for eligibility
in this review. After screening, 47 studies met our inclusion
criteria.4,8,10,22,23,29-70 The flowchart of the study selection pro-
cess is presented in Figure 1.

Descriptive Characteristics of the Included Studies
Descriptive details of the eligible studies are presented in the
Table. Across all 47 studies, a pooled cohort of 42 473 physicians
wasformed.Themediannumberofrecruitedphysicians was 243
(range, 24-7926; 25 059 [59.0%] men). Median age of the physi-
cians was 38 years (range, 27-53 years). Our pooled cohort con-
sisted of physicians at different stages of their career; 21 studies
were primarily based on residents and early-career (≤5 years post
residency) physicians (44.7%) and 26 considered experienced
physicians (55.3%). Thirty studies were based on hospital phy-
sicians (63.8%), 13 studies were based on primary care physicians
(27.7%), and 4 were based on mixed samples of physicians across
any health care setting (8.5%). Thirty-seven studies were cross-
sectional (78.7%) and 10 were prospective cohort studies (21.3%).
Twenty-three of the studies were conducted in the United States
(48.9%), 15 in Europe (31.9%), and 9 elsewhere (19.1%).
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All studies used validated measures of physician burn-
out. The Maslach Burnout Inventory (the original or revised
iterations) was the most common measure of burnout (41 of
43 studies that reported data on burnout [87.2%]).5 Four-
teen studies reported secondary measures of depression
and emotional distress, which were analyzed separately.
Twenty-one studies reported patient safety incidents,
28 reported indicators of low professionalism, and 7 studies
reported measures of patient satisfaction. Nine studies
reported more than 1 of these outcomes. Patient safety inci-
dents and suboptimal patient care due to low professional-
ism were assessed based on physician self-reports across
the majority of the studies (17 of 21 [81.0%] and 22 of 29
[75.9%] studies, respectively), whereas the remaining used
patient record reviews and surveillance systems. Patient
satisfaction was based on self-reports by patients.

Nineteen studies reported a response rate of 70% or greater
at baseline (40.4% met criterion 1), 36 studies adjusted for con-
founders in the analyses (76.6% met criterion 2), and 10 stud-
ies were prospective cohorts (21.3% met criterion 3). In total,
20 (42.6%) studies met at least 2 of the 3 quality criteria,
whereas only 5 studies (10.6%) met all 3 criteria. The results
of the critical appraisal assessment are presented in eTable 3
in the Supplement.

Main Meta-analyses
Burnout and Patient Safety Incidents
The pooled outcomes of the main analysis indicated that phy-
sician overall burnout is associated with twice the odds of in-
volvement in patient safety incidents (OR, 1.96; 95% CI, 1.59-
2.40; I2 = 97.7%) (Figure 2). All dimensions of burnout were
associated with significantly increased odds of involvement
in patient safety incidents (emotional exhaustion: OR, 1.73;

95% CI, 1.43-2.08; I2 = 97.3%; depersonalization: OR, 1.94; 95%
CI, 1.29-2.90; I2 = 99.3%; personal accomplishment: OR, 1.49;
95% CI, 1.23-1.81; I2 = 96.4%). The heterogeneity across all
analyses was moderate to high in most analyses as indicated
by the I2 values.

Symptoms of depression/emotional distress in physi-
cians were associated with a 2-fold increased risk of involve-
ment in patient safety incidents (OR, 2.38; 95% CI, 1.84-2.92;
I2 = 74%) (eFigure 1 in the Supplement).

Burnout and Professionalism
Overall burnout in physicians was associated with twice the
odds of exhibiting low professionalism (OR, 2.31; 95% CI, 1.87-
2.85; I2 = 89.5%) (Figure 3). Particularly, depersonalization was
associated with a 3-fold increased risk for reporting low pro-
fessionalism (OR, 3.00; 95% CI, 2.02-4.43; I2 = 93.6%; P < .001).
Emotional exhaustion and reduced personal accomplish-
ment were associated with over 2.5-fold increased odds for low
professionalism (OR, 2.71; 95% CI, 1.91-3.86; I2 = 89.6%; OR,
2.49; 95% CI, 1.69-3.67; I2 = 89.7%). Symptoms of depression
or emotional distress were associated with 1.5 times in-
creased risk for low professionalism (OR, 1.68; 95% CI,
1.44-1.92; I2 = 61%) (eFigure 2 in the Supplement).

Burnout and Patient Satisfaction
Overall burnout in physicians was associated with a 2-fold in-
creased odds for low patient-reported satisfaction (OR, 2.28;
95% CI, 1.42-3.68; I2 = 90.5%) (Figure 4). Particularly, deper-
sonalization was associated with 4.5-fold increased odds for
low patient-reported satisfaction (OR, 4.50; 95% CI,
2.34-8.64; I2 = 91.6%). Personal accomplishment was also as-
sociated with over 2-fold increased odds for low patient-
reported satisfaction (OR, 1.94; 95% CI, 1.25-3.01; I2 = 72.2%),
whereas emotional exhaustion was not significantly associ-
ated with patient-reported satisfaction (OR, 2.35; 95% CI,
0.83-6.64; I2 = 96.6%).

Small-Study Bias
No substantial funnel plot asymmetry was observed in the main
analyses. The Egger test indicated that the results were not in-
fluenced by publication bias (Egger test P = .07) (eFigure 3 in
the Supplement).

Sensitivity Analysis
The pooled outcome sizes indicating an association derived by
the studies with higher-quality scores (studies that met 2 of
the 3 criteria) were similar to the pooled outcome sizes of the
main analyses (overall burnout and safety incidents: OR, 1.93;
95% CI, 1.45-2.41; overall burnout and professionalism: OR,
2.32; 95% CI, 1.66-2.98).

Subgroup Analyses
Reporting Method of Patient Care Outcomes
Burnout was associated with twice the risk of physician-
reported safety incidents and low professionalism (OR, 2.07;
95% CI, 2.03-2.11; I2 = 65%; OR, 2.67; 95% CI, 2.19-3.15;
I2 = 56%, respectively), whereas the association between phy-
sician burnout and system-recorded safety incidents and low

Figure 1. PRISMA Flowchart

3232 Records excluded

275 Full-text articles excluded
245 Not reporting on the

link of burnout with
patient care

25 Nonempirical studies
2 Qualitative studies
3 Medical students

5219 Records identified through
database searching

15 Additional records identified
through other sources

3554 Records after duplicates removed

3554 Records screened

47 Studies included

322 Full-text articles assessed
for eligibility

Flowchart of the inclusion of studies in the review.
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professionalism was statistically nonsignificant or margin-
ally significant (OR, 1.00; 95% CI, 0.81-1.18; I2 = 15%; OR, 1.15;
95% CI, 1.02-1.31; I2 = 10%, respectively). Both subgroup dif-
ferences were statistically significant (Cohen Q = 8.14 and 7.78;
P = .007).

Country of Origin
The pooled associations of physician burnout with patient
safety incidents and low professionalism did not differ signifi-
cantly across studies based on US physicians (OR, 1.69; 95%
CI, 1.46-1.92; I2 = 71%; OR, 2.02; 95% CI, 1.59-2.44; I2 = 75%,
respectively) and studies based on physicians in other coun-
tries (OR, 1.96; 95% CI, 1.62-2.30; I2 = 82%; OR, 1.97; 95% CI,
1.57-2.38; I2 = 87%, respectively). The Cohen Q tests for both
analyses were statistically nonsignificant.

Career Stage of Physicians
The pooled association of burnout with patient safety inci-
dents did not differ significantly across studies based on
residents and early-career physicians and studies based on
middle- and late-career physicians (OR, 1.73; 95% CI, 1.46-
2.00; I2 = 79% vs OR, 1.87; 95% CI, 1.49-2.25; I2 = 76% respec-
tively; Cohen Q = 1.32; P = .17). However, the pooled associa-
tion of burnout with low professionalism was significantly
larger across studies based on residents and early-career phy-
sicians, compared with studies based on middle- and late-
career physicians (OR, 3.39; 95% CI, 2.38-4.40; I2 = 23% vs OR,
1.73, 95% CI, 1.46-2.01; I2 = 67%, respectively; Cohen Q = 7.27;
P = .003).

Discussion
This systematic review and meta-analysis provides robust
quantitative evidence that physician burnout is associated with
suboptimal patient care in the process of health care service
delivery. We found that physicians with burnout are twice as
likely to be involved in patient safety incidents, twice as likely
to deliver suboptimal care to patients owing to low profes-
sionalism, and 3 times more likely to receive low satisfaction
ratings from patients. The depersonalization dimension of
burnout appears to have the most adverse association with the
quality and safety of patient care and with patient satisfac-
tion. The association of burnout with low professionalism was
particularly strong among studies based on residents and early-
career physicians. The reporting method of patient safety in-
cidents and professionalism had a significant influence on the
results, suggesting that improved assessment standards for pa-
tient safety and professionalism are needed in the health care
field.

Two previous systematic reviews have associated burn-
out in health care professionals with patient safety
outcomes.11,12 In the present review, we undertook a meta-
analysis, enabling the quantification of these links and the ex-
ploration of key sources of heterogeneity among the studies.
We focused on physicians but established links between burn-
out/stress and a wider range of patient care indicators, includ-
ing patient safety incidents, low professionalism, and patientTa
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satisfaction. We chose to focus on physicians because the func-
tion of any health care system primarily relies on physicians,
but evidence suggests that physicians are 2 times more likely
to experience burnout than any other workers, including other
health care professionals.1,6,71 We thought it is critical, there-

fore, to better understand the association between physician
burnout and patient safety, professionalism, and patient sat-
isfaction. We chose to investigate a wider range of patient care
indicators because, although professionalism and patient sat-
isfaction are precursors of safety risks with potential to lead

Figure 2. Association Between Physician Burnout and Patient Safety Incidents

Weight, %
Favors No Patient

Safety Incidents
Favors Physician
Safety IncidentsSource

Overall burnout

Odds Ratio
(95% CI)

5.32Baer et al,30 2017 7.10 (4.98-10.12)
6.03de Oliveira et al,37 2013 5.69 (4.73-6.85)
3.49Fahrenkopf et al,38 2008 1.37 (0.66-2.86)
6.03Garrouste-Orgeas et al,39 2015 2.71 (2.25-3.26)
5.95Hansen et al,41 2011 1.17 (0.95-1.44)
4.75Hayashino et al,42 2012 2.24 (1.40-3.58)
5.33Kang et al,44 2013 2.99 (2.10-4.26)
5.73Klein et al,45 2010 1.94 (1.49-2.53)
2.32Kwah et al,47 2016 0.35 (0.12-1.02)

Emotional exhaustion
9.12Hayashino et al,42 2012 1.68 (1.16-2.43)
7.46Kang et al,44 2013 3.35 (2.10-5.40)
5.55O’Connor et al,51 2017 2.16 (1.16-4.02)

12.79Prins et al,56 2009 2.10 (1.79-2.46)
13.98Shanafelt et al,8 2010 1.48 (1.42-1.54)
13.35Welp et al,66 2015 2.43 (2.16-2.73)

9.75Wen et al,67 2016 2.28 (1.63-3.18)
13.95West et al,69 2006 1.07 (1.02-1.12)
14.05West et al,70 2009 1.06 (1.04-1.08)

4.92Linzer et al,49 2009 1.07 (0.69-1.65)
2.98Lu et al,50 2015 2.89 (1.22-6.85)
5.56O’Connor et al,51 2017 2.59 (1.91-3.51)
6.26Prins et al,56 2009 2.08 (1.89-2.28)
6.18Qureshi et al,57 2015 1.89 (1.66-2.15)
6.30Shanafelt et al,59 2005 1.17 (1.10-1.25)
4.80Welp et al,66 2015 2.01 (1.27-3.18)
5.42Wen et al,67 2016 2.28 (1.63-3.18)
6.30West et al,69 2006 1.09 (1.02-1.16)
6.33West et al,70 2009 1.07 (1.03-1.11)

100.00Subtotal I2 = 97.7%; P <.001 1.96 (1.59-2.40)

100.00Subtotal I2 = 97.3%; P <.001 1.73 (1.43-2.08)
Depersonalization

12.52Hayashino et al,42 2012 2.72 (2.15-3.44)
11.14Kang et al,44 2013 2.85 (1.79-4.54)
11.72O’Connor et al,51 2017 3.16 (2.16-4.62)
13.04Prins et al,56 2009 3.00 (2.85-3.16)
12.99Shanafelt et al,8 2010 1.11 (1.02-1.21)
12.57Welp et al,66 2015 2.25 (1.80-2.81)
12.99West et al,69 2006 1.11 (1.02-1.21)
13.03West et al,70 2009 1.09 (1.03-1.16)

100.00Subtotal I2 = 99.3%; P <.001 1.94 (1.29-2.90)
Personal accomplishment

14.14Hayashino et al,42 2012 2.61 (2.21-3.08)
5.69Kang et al,44 2013 2.86 (1.48-5.39)
5.63O’Connor et al,51 2017 2.11 (1.10-4.05)

14.36Prins et al,56 2009 1.20 (1.03-1.40)
15.65Shanafelt et al,8 2010 1.07 (1.02-1.12)
13.45Welp et al,66 2015 1.39 (1.14-1.71)
15.47West et al,69 2006 1.56 (1.45-1.67)
15.59West et al,70 2009 1.08 (1.02-1.14)

100.00Subtotal I2 = 96.4%; P <.001 1.49 (1.23-1.81)

1010.1
Odds Ratio (95% CI)

Meta-analysis of individual study and
pooled effects. Each line represents 1
study in the meta-analysis, plotted
according to the odds ratios (OR).
The black box on each line shows the
OR for each study and the blue box
represents the pooled OR.
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Figure 3. Forest Plot of the Association Between Physician Burnout and Low Professionalism Outcomes

Weight, %

Favors High
Professionalism

Outcomes

Favors Low
Professionalism
OutcomesSource

Overall burnout

Odds Ratio
(95% CI)

4.89Asai et al,29 2007 1.39 (1.17-1.65)
3.10Baer et al,30 2017 4.60 (2.19-9.66)
4.76Balch et al,31 2011 1.44 (1.14-1.82)
2.49Brazeau et al,33 2010 5.04 (1.95-13.03)
3.60Brazeau et al,33 2010 5.63 (3.10-10.22)
4.16Brown et al,34 2009 1.65 (1.07-2.55)
4.53Chen et al,35 2013 2.02 (1.47-2.78)
2.00Cooke et al,36 2013 2.39 (0.75-7.62)
4.63de Oliveira et al,37 2013 1.38 (1.04-1.83)

Emotional exhaustion
9.70Asai et al,29 2007 1.43 (1.09-1.88)
9.62Balch et al,31 2011 1.39 (1.04-1.86)
9.01Brazeau et al,33 2010 5.74 (3.79-8.69)
8.76Brazeau et al,33 2010 6.05 (3.82-9.58)
9.69Chen et al,35 2013 1.58 (1.20-2.08)
4.87Cooke et al,36 2013 2.39 (0.75-7.62)
7.67Ožvačić Adžić et al,52 2013 1.01 (0.53-1.92)
8.98Park et al,53 2016 2.85 (1.87-4.33)
7.58Toral-Villanueva et al,60 2009 5.60 (2.90-10.81)

4.42Eckleberry-Hunt et al,23 2017 3.55 (2.49-5.07)
4.63Klein et al,45 2010 1.58 (1.19-2.10)
2.83Kwah et al,47 2016 0.99 (0.43-2.26)
4.17Linzer et al,49 2009 1.28 (0.83-1.97)
4.11Lu et al,50 2015 6.90 (4.41-10.80)
3.79Ožvačić Adžić et al,52 2013 1.53 (0.89-2.63)
3.06Park et al,53 2016 5.38 (2.53-11.44)
3.48Passalacqua and Segrin,54 2012 7.10 (3.78-13.34)
4.51Pedersen et al,55 2015 1.18 (0.85-1.63)
4.98Ratanawongsa et al,58 2008 1.11 (0.99-1.24)
2.94Shanafelt et al,59 2005 2.41 (1.09-5.33)
3.45Shanafelt et al,8 2002 4.00 (2.11-7.58)
2.79Toral-Villanueva et al,60 2009 3.84 (1.65-8.94)
3.28Yuguero Torres et al,61  2015 1.71 (0.86-3.40)
4.74Travado et al,62 2005 2.70 (2.12-3.44)
4.04van den Hombergh et al,63 2009 1.71 (1.07-2.73)
2.59Walocha et al,64 2013 3.41 (1.37-8.49)
2.04Weigl et al,65 2015 3.06 (0.98-9.55)

9.48Travado et al,62 2005 2.69 (1.95-3.71)
6.37Walocha et al,64 2013 3.34 (1.41-7.91)
8.26Weigl et al,65 2015 5.02 (2.91-8.66)

100.00Subtotal I2 = 89.5%; P <.001 2.31 (1.87-2.85)

100.00Subtotal I2 = 89.6%; P <.001 2.71 (1.91-3.86)
Depersonalization

8.37Asai et al,29 2007 1.43 (1.09-1.88)
8.09Balch et al,31 2011 1.51 (1.04-2.19)
8.32Brazeau et al,33 2010 7.14 (5.33-9.56)
8.09Brazeau et al,33 2010 7.69 (5.30-11.16)
7.88Brown et al,34 2009 1.65 (1.07-2.55)
8.36Chen et al,35 2013 2.51 (1.90-3.31)
7.02Ožvačić Adžić et al,52 2013 1.79 (0.93-3.44)
8.43Park et al,53 2016 7.14 (5.54-9.15)
5.68Shanafelt et al,8 2002 2.80 (1.06-7.40)
7.03Toral-Villanueva et al,60 2009 4.40 (2.29-8.45)
8.32Travado et al,62 2005 2.62 (1.95-3.52)
7.33Walocha et al,64 2013 4.54 (2.54-8.11)
7.08Weigl et al,65 2015 1.50 (0.78-2.81)

100.00Subtotal I2 = 93.6%; P <.001 3.00 (2.02-4.43)
Personal accomplishment

13.38Asai et al,29 2007 1.33 (1.05-1.68)
9.28Brazeau et al,33 2010 2.35 (1.12-4.93)
8.98Brazeau et al,33 2010 3.41 (1.57-7.41)

13.06Chen et al,35 2013 2.13 (1.59-2.82)
11.65Ožvačić Adžić et al,52 2013 1.92 (1.20-3.07)
12.76Park et al,53 2016 6.33 (4.55-8.81)
10.10Toral-Villanueva et al,60 2009 2.10 (1.10-4.01)
12.79Travado et al,62 2005 2.80 (2.02-3.88)

8.00Walocha et al,64 2013 2.38 (0.97-5.84)
100.00Subtotal I2 = 89.7%; P < .001 2.49 (1.69-3.67)

0.2 20101
Odds Ratio (95% CI)

Meta-analysis of individual study and
pooled effects. Each line represents 1
study in the meta-analysis, plotted
according to the odds ratios (OR).
The black box on each line shows the
OR for each study and the blue box
represents the pooled OR.
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to active patient safety incidents,19 to our knowledge, previ-
ous research has not systematically reviewed the association
between burnout/stress and these outcomes. Moreover, as-
pects of professionalism, such as poor empathy and subopti-
mal patient-physician rapport, could result in underinvesti-
gated but important adversities for patients, such as
psychological harm and an overall negative experience of
health care.

We found that physician burnout is associated with a re-
duced efficiency of health care systems to deliver high-
quality, safe care to patients. Preventable adverse events cost
several billions of dollars to health care systems every year.72

Physician burnout therefore is costly for health care organi-
zations and undermines a fundamental societal need for the
receipt of safe care. Current interventions for improving health
care quality and safety have mainly focused on identifying and
monitoring vulnerable patients (eg, patients with complex
health care needs) and occasionally vulnerable systems.73,74

Our findings support the view that existing care quality and
patient safety standards are incomplete; a core but neglected
contributor is physician wellness.1-4 This recommendation is
in accordance with all well-recognized patient safety classifi-
cation systems (eg, World Health Organization), which con-
cur that there are 3 major contributory factors to patient safety
incidents: patient, health care system, and clinician factors.

Highdepersonalizationinphysicianswasparticularlyindica-
tive that patient care could be at risk, as it had associations with

both increased patient safety incidents and reduced profession-
alism. Depersonalization was also associated with lower patient
satisfaction, suggesting that its results can be perceived by pa-
tients.Thesefindingsareconsistentwithexistingevidenceshow-
ing that depersonalization is related to low professionalism.75,76

Depersonalization scores in physicians could be measured by
health care organizations together with other well-established
quality strategies to guide system-level interventions for improv-
ing quality of health care and patient safety.

Most of the studies relied on patient care outcomes that were
self-reported by physicians. However, we failed to show signifi-
cantlinksbetweenphysicianburnoutandpatientsafetyoutcomes
recorded in the health care systems (eg, the health records of pa-
tients, surveillance). Concerns have frequently been raised
about poor and inconsistent system recording of patient safety
outcomes.77 As such, our findings suggest that existing system-
based assessment methods are incomplete and less sensitive to
the full range of patient safety outcomes reported by physicians
and patients. These uncaptured safety outcomes might include
“near misses,” but may also concern incidents different in nature,
such as psychological harm, that do not result in directly observ-
able patient harm but may affect the physician-patient relation-
ship and indirectly harm both parties.

Reporting systems for quality of care and patient safety out-
comes require revision and better standardization across health
care organizations. This standardization will enable larger and
more rigorous studies of the association between physician

Figure 4. Association Between Physician Burnout and Reduced Patient Satisfaction

Weight, %

Favors Low
Patient

Satisfaction

Favors High
Patient
SatisfactionSource

Overall burnout

Odds Ratio
(95% CI)

14.98Anagnostopoulos et al,10 2012 5.83 (4.25-8.00)
14.30Halbesleben and Rathert,40 2008 3.50 (2.31-5.30)
12.98Lafreniere et al,48 2016 2.30 (1.29-4.10)
15.61Ožvačić Adžić et al,52 2013 1.30 (1.07-1.58)
13.30Ratanawongsa et al,58 2008 1.27 (0.74-2.18)
13.95van den Hombergh et al,63 2009 1.81 (1.14-2.86)

14.89Weng et al,68 2011 2.21 (1.59-3.08)

Emotional exhaustion
35.65Anagnostopoulos et al,10 2012 5.10 (4.20-6.20)
33.18Ožvačić Adžić et al,52 2013 1.14 (0.68-1.90)
31.17Weng et al,68 2011 2.09 (1.05-4.16)

100.00Subtotal I2 = 90.5%; P <.001 2.28 (1.42-3.68)

100.00Subtotal I2 = 96.6%; P <.001 2.35 (0.83-6.64)
Depersonalization

25.11Anagnostopoulos et al,10 2012 9.00 (7.00-11.57)
25.62Halbesleben and Rathert,40 2008 9.50 (8.00-11.28)
15.21Lafreniere et al,48 2016 2.77 (0.94-8.16)
22.67Ožvačić Adžić et al,52 2013 1.56 (0.95-2.56)
11.39Weng et al,68 2011 2.86 (0.67-12.21)

100.00Subtotal I2 = 91.6%; P <.001 4.50 (2.34-8.64)
Personal accomplishment

32.35Anagnostopoulos et al,10 2012 2.65 (1.80-3.91)
37.20Ožvačić Adžić et al,52 2013 1.35 (1.03-1.77)
30.46Weng et al,68 2011 2.17 (1.41-3.35)

100.00Subtotal I2 = 72.2%; P = .03 1.94 (1.25-3.01)

0.5 20
Odds Ratio (95% CI)

101

Meta-analysis of individual study and
pooled effects. Each line represents
1 study in the meta-analysis, plotted
according to the odds ratios (OR).
The black box on each line shows the
OR for each study and the blue box
represents the pooled OR.
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burnout and key aspects of patient care that will be acces-
sible at an organizational level and affect policy decisions. An
alternative explanation for this finding is that physicians’ per-
ceptions of safety are unreliable; however, this conclusion is
not supported by previous research suggesting that staff-
reported patient safety outcomes overlap with objective safety
indicators.78,79 That said, association between burnout and self-
criticism on physicians’ reports and patient safety outcomes
warrants further investigation.

Another finding is that studies based on resident and early-
career physicians reported stronger links between burnout and
low professionalism compared with studies based on middle-
and late-career physicians. It is likely that burnout signs among
residents and early-career physicians have detrimental asso-
ciations with their work satisfaction, professional values, and
integrity.80-82 Health care organizations have a duty to sup-
port physicians in the demanding transition from training to
professional life. Residents will be responsible for the health
care delivery for over 2 decades in the future. Investments in
their wellness and professional values, which are largely shaped
during early-career years, are perhaps the most efficient strat-
egy for building organizational immunity against workforce
shortages and patient harm/mistrust.

Strengths and Limitations
This study has both strengths and limitations. We undertook
a rigorous quantitative assessment of the association be-
tween burnout and patient care quality and safety in a pooled
sample of more than 42 000 physicians. Meta-analysis al-
lowed us to compare the results across individual studies, ex-
amine the consistency of associations, and explore variables
that might account for inconsistency.

However, there are also limitations. A wide range of out-
comes was included in this review, and some outcomes
pooled together in the same subcategory exhibited substan-
tial variation (eg, professionalism). Similarly, although we

focused on physicians, this is a broad research population of
health professionals working in various health care settings
and specialties. We accounted for the large heterogeneity by
applying random-effects models to adjust for study-level
variations and by undertaking subgroup analyses to explore
key factors that may account for variation. We only explored
the outcome of basic sources of heterogeneity because mul-
tiple subgroup analyses inflate the probability of finding
false results.83 We excluded gray literature because the
quality of research contained in the gray literature is gener-
ally lower and more difficult to combine with research con-
tained in peer-reviewed journal articles.84 The visual
inspection of the funnel plot and Egger test did not identify
evidence of publication bias in any of our analyses, which
supports our decision. However, we cannot fully eliminate
the possibility that the exclusion of gray literature has intro-
duced undetected selection bias. Finally, the design of the
original studies (mostly cross-sectional) imposes limits on
our ability to establish causal links between physician burn-
out and patient safety, professionalism, and patient satisfac-
tion and the mechanisms that underpin these links.

Conclusions
The primary conclusion of this review is that physician
burnout might jeopardize patient care. Physician wellness
and quality of patient care are critical and complementary
dimensions of health care organization efficiency. Invest-
ments in organizational strategies to jointly monitor and
improve physician wellness and patient care outcomes are
needed. Interventions aimed at improving the culture of
health care organizations as well as interventions focused
on individual physicians but supported and funded by
health care organizations are beneficial.2,85,86 They should
therefore be evaluated at scale and implemented.
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