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Abstract
Background: Burnout is characterized by depersonalization, emotional exhaustion, and low personal achievement. 
Occupational demands can lead to burnout in orthopaedic surgeons, negatively impacting patients and surgeons alike. 
A high-level overview of burnout is lacking; we therefore aimed to conduct an umbrella review (i.e., review of reviews) 
summarizing evidence on burnout in orthopaedic surgery, focusing on its rates, associations, prevention, and management.

Methods: We searched Ovid Medline, Ovid PsycINFO, EBSCO CINAHL, and CENTRAL from database inception 
to 16 July 2022, using the terms “orthopaedic surgery,” “burnout,” and “review.” Quality assessments were conducted 
using the PASS checklist. An article was considered for inclusion if it was a review, summarized evidence on burnout 
in orthopaedic surgery, and had a full text available to allow for data extraction. We present the results of our review 
using narrative syntheses.

Results: We included eight systematic reviews and eight narrative reviews. We found burnout to be common among 
orthopaedic surgeons, although reviews reported variable rates, thereby precluding definitive conclusions. Residents 
were found to be particularly at risk of experiencing burnout, with estimates of one in two being affected. Burnout 
was found to be positively associated with several personal-related factors, including identifying as a female or as a 
racial minority, experiencing work-life imbalances, and not having spousal support. It was also associated with work-
related factors, including working long hours, having stressful work relationships, and experiencing anxiety about one’s 
clinical competence. Literature on interventions for preventing and managing burnout was limited, although there was 
some evidence supporting work-hour restrictions for residents.

http://doi.org/10.55275/JPOSNA-2023-619
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Introduction
Burnout is a work-related syndrome characterized 
by depersonalization, emotional exhaustion, and low 
personal achievement, secondary to chronic workplace 
stressors.1,2 Depersonalization can be understood as 
feeling mentally distant or cynical about one’s job; 
emotional exhaustion as feeling overextended and 
progressively worn out, both physically and mentally; 
and low personal achievement as feeling less competent 
in one’s job.3,4

Burnout affects physicians at an alarming rate—with 
documented estimates of more than half experiencing 
it—and has harmful effects on physicians and patients 
alike.4,5 Orthopaedic surgeons may be particularly 
vulnerable to developing burnout due to their heavy 
workloads, long work hours, and challenging training 
programs.6 Clinically significant burnout is most 
commonly defined as high depersonalization and/or high 
emotional exhaustion, with low personal achievement not 
being an obligatory criterion.6–8

Previous reviews of burnout have often been limited 
in their ability to provide a high-level overview in 
orthopaedics, specifically, as they only focused on a 

specific aspect of burnout, such as its rates, associations, 
or interventions, without assessment of these three in 
conjunction, and/or reported on orthopaedic surgery as 
a subgroup in their analyses. An overview summarizing 
these reviews’ collective results offers a comprehensive 
understanding of the field as well as highlights areas for 
further investigation and improvement. It thereby serves 
as a valuable resource for healthcare policymakers, 
orthopaedic surgeons, and researchers aiming to improve 
physician well-being and patient outcomes.

We therefore aimed to conduct an umbrella review (i.e., 
review of reviews) summarizing evidence on burnout in 
orthopaedic surgery, focusing on its rates, associations, 
prevention, and management.

Materials and Methods
We conducted an umbrella review following 
PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guidelines.9,10 We 
identified relevant literature (without any language 
or publication date restrictions) by searching Ovid 
Medline, Ovid PsycINFO, EBSCO CINAHL, and 
Cochrane Central Register of Controlled Trials 

Conclusions: Although burnout is detrimental for orthopaedic surgeons and their patients, high-quality literature in 
this field is scarce. Future efforts should be dedicated to conducting large-scale, prospective studies to examine burnout 
rates and associations as well as interventional studies to prevent and manage burnout.

Level of Evidence: Level IV

Key Concepts
•	 Burnout is a work-related syndrome that negatively impacts orthopaedic surgeons and their patients.

•	 Burnout is common in orthopaedic surgeons, though rates vary considerably between studies, making definitive 
conclusions difficult to draw.

•	 Orthopaedic surgery residents are particularly at risk of experiencing burnout, with estimates of one in two being 
affected.

•	 Burnout is positively associated with several personal- and work-related factors.

•	 Research on interventions for preventing and managing burnout is limited and requires additional inquiry.
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(CENTRAL) from database inception to July 2022. 
Searches were run for a combination of “orthopaedic 
surgery,” “burnout,” and “review” using standardized 
subject and free-text terms, including synonyms 
and alternative spellings (search strategy described 
in Appendix 1). Additionally, we contacted authors 
of relevant conference abstracts found through 
our electronic database search to locate associated 
publications, conducted manual searches of the 
reference lists of included reviews for relevant 
literature, and consulted experts on wellness in 
orthopaedics to obtain grey literature.

We included articles meeting the following selection 
criteria:

(a)	 the study was a review (“systematic” or “narrative,” 
defined below);

(b)	 the review aimed to summarize evidence of burnout 
in orthopaedic surgery (or had a clear subgroup on 
orthopaedic surgeons); and

(c)	 the full text was available to allow for data extraction.

We use the term “orthopaedic surgeons” as an all-
encompassing term that includes trainees and practicing 
physicians. Later in this paper, we explicitly state 
orthopaedic “residents” or “attendings” when information 
on these subgroups was provided by reviews.

Identified articles were imported into Covidence, an 
electronic software platform for managing reviews. One 
reviewer (MvN) screened articles’ titles and abstracts to 
determine if they met selection criteria, reviewed the full 
texts of all articles deemed to be potentially relevant, and 
extracted data from eligible articles.

We performed quality assessments of eligible “systematic 
reviews” using a newly developed quality measure 
for systematic reviews: the PASS checklist.11 PASS 
assesses if a review: was Planned with a clearly stated 
aim, considered All relevant literature, used methods 
for study Selection that were unbiased and transparent, 
and conducted Synthesis of data from included studies 

in an unbiased and informative way.11 We chose PASS 
over other available measures, as it was designed for 
clinicians and healthcare policymakers.11 We defined 
“systematic reviews” as those with clear objectives, 
pre-defined selection criteria, explicit methods, and 
systematic presentations of findings; this definition 
was informed by the one proposed by The Cochrane 
Collaboration.12 We did not conduct quality assessments 
of reviews that did not meet these criteria, which we 
describe as “narrative reviews,” as narrative reviews do 
not aim to summarize all of the literature on a topic and 
are, therefore, inherently prone to bias.13

We extracted the following information from systematic 
reviews: authors, aim(s), selection criteria, database(s) 
searched, quality assessment(s), method(s) of data 
analysis, number of relevant primary studies included as 
well as their characteristics (such as authors, publication 
dates, and sample sizes), and finding(s). We extracted 
the following from narrative reviews: authors, aim(s), 
and finding(s). We resolved queries regarding article 
inclusion, data extraction, and quality assessments 
through consensus discussions between all review 
authors.

Umbrella reviews use reviews as their units of analysis.14 
Because of this, data were extracted from reviews 
themselves, rather than from the primary studies included 
in the reviews.14 We present the findings of our umbrella 
review using narrative synthesis. We did not conduct 
meta-analyses, as several reviews included overlapping 
primary studies.

Results
Overview
We identified 727 articles in our initial database search as 
well as an additional two articles through supplemental 
searches. We screened the titles and abstracts of 604 
articles (after removing duplicate articles) and performed 
full-text review of 137 articles. We deemed 16 reviews to 
be relevant for inclusion, of which eight were systematic 
reviews6,8,15–20 and eight were narrative reviews 
(Figure 1).3,21–27
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Systematic Reviews
Systematic reviews were conducted between 2013 
and 2021,6,8,15–20 with the majority being conducted 
in the past five years (Table 1, Appendix 2). Only two 
reviews focused specifically on burnout in orthopaedic 
surgery;6,15 the remainder reported on orthopaedic 
surgery as a subgroup, for example, when summarizing 
the literature on burnout in surgeons or residents more 
broadly.8,16–20 Additionally, 75% of reviews focused 
on a specific subsample of orthopaedic surgeons: three 

were resident-specific8,17,19 and three were region-
specific16,18,20 (two on the United States16,20 and one on 
the Eastern Mediterranean Region [EMR]18). Rates of 
burnout in orthopaedic surgery were summarized in all 
but one review.6,8,15,16,18–20 Literature on its associations 
and interventions were summarized in two6,15 and three 
reviews, respectively (Table 2, Appendix 2).6,15,17

Reviews included a total of 19 independent primary 
studies on burnout in orthopaedic surgery, although only 

Figure 1. Study methodology for umbrella review.
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a few studies were typically included in each review 
(median: 2.5 studies; range: 1 to 12 studies) (Table 2, 
Appendix 2). About half of the primary studies were 
included in more than one review and conducted in the 
United States. Reviews frequently excluded primary 
studies that (a) did not measure burnout using the 
Maslach Burnout Inventory (MBI)8,16,18,19 or (b) were not 
published in English.6,16,17,19,20 About half the reviews 
conducted quality assessments,8,17–19 with only one using 
it to inform study inclusion.8

Narrative Reviews
Narrative reviews were conducted between 2016 and 
2022;3,21–27 we present the results of these reviews in 
Appendix 3. We highlight the results of the systematic 
reviews in the subsequent sections because, unlike 
narrative reviews, they aim to present all of the available 
literature on a topic.

Rates of Burnout
We found seven systematic reviews that reported 
on the rates of burnout in orthopaedic surgery 
(Table 1).6,8,15,16,18–20

Two reviews summarized literature on the rates of 
burnout in orthopaedic surgery broadly, that is, did not 
solely report region- or resident-specific data.6,15 Both 
reported wide ranges, making it difficult to meaningfully 
interpret their results. On the whole, findings indicate 
that between around 10% to 65% experience high 
depersonalization, 15% to 50% experience high 
emotional exhaustion, and 15% to 85% may be classified 
as burnt out. A smaller number of individuals are likely 
to have low levels of personal achievement, but this 
number is still considerable (between around 5% to 
45%). The heterogeneity in rates reported by studies may 
have been secondary to including participants at different 
career stages; we therefore discuss disaggregated data on 
residents and attendings below.

It is notable that only one review calculated pooled 
prevalence estimates for burnout in orthopaedic surgery; 
this review summarized literature conducted in the 

EMR.18 Reviewers estimated that just under half of 
participants (around 40%) had high depersonalization, 
high emotional exhaustion, and/or overall clinically 
significant burnout, and one-quarter had low levels of 
personal achievement.18 On the other review, burnout 
percentages were not reported; instead, the mean MBI 
score across studies conducted in the United States 
was calculated.16 Reviewers estimated that orthopaedic 
surgeons had average scores that were below the cut off 
for high depersonalization, high emotional exhaustion, 
and low levels of personal achievement, suggesting low 
burnout.16

Orthopaedic Surgery Residents Versus Attendings
Five reviews discussed levels of burnout in 
residents,6,8,15,19,20 two of which calculated pooled 
prevalence estimates (Table 1).8,19 Both reviews included 
two primary studies in their analyses, one of which was 
included in both (Tables 2 and 3, Appendix 2).8,19 They 
similarly estimated that around one in two residents 
experienced burnout.8,19 One of the reviews conducted 
further analyses, estimating that around one in three 
residents had high depersonalization, high emotional 
exhaustion, and/or low personal achievement.8 Three 
of these five reviews discussed levels of burnout in 
attendings (i.e., practicing surgeons, faculty, chiefs) as 
well.6,15,20 Reviewers noted high levels of emotional 
exhaustion and depersonalization and relatively 
preserved levels of personal achievement, suggesting 
that personal achievement increases with seniority.6,15 All 
three highlighted that residents are more susceptible to 
burnout than attendings.6,15,20

Orthopaedic Surgeons Versus Other Specialties
Four reviews compared levels of burnout between 
medical specialties (Table 4, Appendix 2).8,16,18,19 All 
focused on specific subgroups of physicians, such as 
residents,8,19 physicians in the EMR,18 and surgeons in 
the United States.16

Compared with pooled estimates for all specialties, 
orthopaedic surgeons tended to have similar or lower 
rates of high depersonalization, high emotional 
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exhaustion, and low personal achievement.8,18 Rates of 
overall clinically significant burnout were noted to be 
slightly higher in orthopaedic surgery residents, affecting 
around one in two residents, compared with 35% to 
51% of residents broadly; however, differences between 
specialties was not found to be statistically significant.8,19

Between reviews, notably high rates of depersonalization 
were found in cardiology and intensive care; emotional 
exhaustion in cardiology, dermatology, neurology, 
otolaryngology, and radiology; low personal achievement 
in anesthesiology, emergency medicine, intensive care, 
and plastic surgery; and overall clinically significant 
burnout in internal medicine and general surgery.8,18,19 
Family medicine and pediatrics had comparatively lower 
rates of burnout.8,18,19

Orthopaedic Surgeons in Different Countries
Two reviews observed differences in rates of burnout 
between countries.6,19 In both reviews, countries in 
Asia and North America were found to have higher 
burnout rates than those in Europe.6,19 One review, 
however, noted that these differences were statistically 
insignificant.19 It was speculated that burnout rates may 
be higher in countries with long work hours, educational 
pressures, limited autonomy, and professional uncertainty 
(such as those in Asia and North America).6,19 
Comparatively, European countries may have lower 
risk of burnout due to regulations, such as their work-
hour limitations of 48 hours a week and demonstrated 
adherence to these limits.19

Factors Associated with Burnout
We found two systematic reviews that reported on 
the associations of burnout in orthopaedic surgery 
(Table 2).6,15 One review included only one primary 
study;15 the other reviewed this as well as eight others.6

Personal-Related Factors
Many non-work related factors were found to be 
linked to burnout. Identifying as a female and as a 
racial minority, for example, were each associated 
with higher levels of emotional exhaustion.6 Both 

groups likely experience greater levels of harassment 
and discrimination, which were factors also positively 
associated with burnout.6 Burnout was also associated 
with financial concerns as well as alcohol and drug 
use.6,15

It is worth noting the mounting evidence of the role 
of family factors in burnout. Unsurprisingly, work-life 
conflict, lack of spousal support, and having a significant 
other in active military duty were positively associated 
with burnout.6,15 Conversely, opposing factors (including 
work-life balance, perceived support from family, good 
marital quality, and personal time with one’s spouse) 
appeared protective. Furthermore, orthopaedic surgeons 
who were parents as well as those whose spouses 
worked longer hours, were found to have higher levels of 
personal achievement.6,15

Work-Related Factors
A number of work-related factors were also found to 
contribute to burnout. Among these factors were sleep 
deprivation, long work hours, nights on-call, and stressful 
relationships with colleagues.6,15 In contrast, supportive 
environments (such as those with supportive relationships 
among colleagues and mentorship opportunities) were 
negatively associated with burnout.6,15 Job satisfaction 
and research duties on top of clinical duties contributed 
to lower burnout among orthopaedic surgeons while 
feelings of regret for choosing a career in medicine were 
associated with higher emotional exhaustion and lower 
personal achievement.6

Orthopaedic Surgery Residents Versus Attendings
Factors associated with burnout likely vary by 
level of seniority.6,15 Although being a resident was 
associated with greater burnout (especially in larger 
residency programs), surgeons with a minimum of 10 
years post-residency experience had lower levels of 
depersonalization and emotional exhaustion.6 In contrast 
to residents, faculty appeared to be uniquely burdened 
by the threat of competition from the increasing numbers 
of orthopaedic surgeons.6,15 Interestingly, there was 
evidence to suggest that faculty who worked longer 
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hours experienced lower levels of depersonalization.15 
It was also found that senior surgeons in administrative 
positions faced distinctive challenges related to 
credentialing, tenure and promotion, budget deficits, and 
staff dismissals.6 Although a surgeon’s level of seniority 
may play a role in burnout, it is noteworthy that several 
factors appear to be universally related to burnout, such 
as having anxiety about one’s clinical competence, 
experiencing work-life imbalances, and having stressful 
relationships at work.

Interventions to Prevent or Manage Burnout
Three systematic reviews aimed to summarize literature 
on interventions to prevent or manage burnout in 
orthopaedic surgery.6,15,17 Two of these reviews reported 
finding no studies.6,15 The third review described a 
pre- and post-study evaluating changes in burnout rates 
following the implementation of the 2003 ACGME 
(Accreditation Council for Graduate Medical Education) 
work-hour restrictions in the United States.17 Following 
the implementation of these restrictions, orthopaedic 
surgery residents were found to have improved personal 
achievement scores, but faculty burnout rates did not 
change.17

It is worth noting that the majority of narrative reviews 
also suggested useful strategies for improving wellness 
and addressing burnout in the profession, though 
most suggestions were not based on orthopaedic 
literature. One of these reviews proposed using a top-
down approach to addressing burnout, highlighting 
the importance of buy-in from all stakeholders 
(Figure 2).27 We summarize the remainder of strategies 
in Appendix 3 and wrote a dedicated paper describing 
these further and proposing new ones based on expert 
opinion.

Quality Assessments
We summarize the results of our quality assessments in 
Table 3. All reviews had clearly stated aims, detailed 
search strategies, as well as clear selection criteria. 
However, about half did not clearly describe how 
studies were selected for inclusion in their review or 

the characteristics of the primary studies they included. 
Moreover, half did not perform quality assessments of 
included studies and therefore also did not adequately 
discuss the possible effects of study quality on their 
findings.

Discussion
This umbrella review summarized reviews of burnout 
in orthopaedic surgery. We identified eight systematic 
reviews;6,8,15–20 all but one summarized literature on 
rates of burnout,6,8,15,16,18–20 and a minority described 
its associations or interventions.6,15,17 There were only 
two reviews that exclusively summarized evidence on 
orthopaedic surgery,6,15 while the remainder discussed 
orthopaedic surgery as a subgroup in their analyses.8,16–20 
We also found eight narrative reviews on the topic.3,21–27

Although literature revealed high rates of burnout in 
orthopaedic surgery, the wide range of estimates preclude 
definitive conclusions on its prevalence. Evidence 
suggests residents may be particularly susceptible 
to burnout: just under half were estimated to have 
high depersonalization, high emotional exhaustion, 
and clinically significant burnout, and one-quarter 
to have low personal achievement. Compared with 
other specialties, orthopaedic surgeons had similar or 
lower levels of high depersonalization, high emotional 
exhaustion, and low personal achievement, with slightly 
higher (though statistically insignificant) levels of 
clinically significant burnout amongst residents.

Burnout was found to be associated with a variety of 
personal- and work-related factors. Personal factors 
positively associated with burnout included: identifying 
as a female or a racial minority; experiencing harassment, 
discrimination, or financial concerns; using alcohol 
and drugs; and experiencing negative family factors 
(including work-life imbalances and lack of spousal 
support). Conversely, good marital status and parenthood 
appeared protective. Stressful workplaces (including 
those where surgeons work long hours, are constantly 
on-call, and have stressful relationships with colleagues) 
contributed to burnout. On the other hand, supportive 
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Figure 2. Top-down model to addressing burnout in orthopaedic surgery.
Figure reproduced with permission from: Jennings JM, Gold PA, Nellans K, Boraiah 
S. Orthopaedic surgeons have a high prevalence of burnout, depression, and suicide: 
Review of factors which contribute or reduce further harm. J Am Acad Orthop Surg. 
2022;30(5):e528-e535.

environments, job satisfaction, and research duties 
were negatively associated with burnout. Orthopaedic 
surgeons at different stages of their career were found to 
experience unique burnout associations.

Interventions for preventing or managing burnout in 
orthopaedic surgery are sparse. While there is some 
evidence that work-hour restrictions improve residents’ 
outcomes, a consensus across reviewers was the need for 
additional research on individual- and institutional-level 
interventions to address burnout.

Rates of Burnout
Although research suggests burnout is common in 
orthopaedic surgery it is unclear why estimates are so 
variable. Much like our review, a review of burnout 
in physicians of all specialties similarly reported 
substantially variable estimates ranging from 0% to 
80.5%.28 Its authors attributed the heterogeneity to the 
lack of consensus on how burnout is measured and 
operationalized in the literature, noting at least 142 
definitions.28 Without negating the importance of burnout 
in medicine, reviewers called into question the validity 
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of frequently cited prevalence estimates (such as 50% 
of physicians experiencing burnout) considering the 
heterogeneity between studies.28 Researchers found 
significant differences in rates of burnout when applying 
different definitions, with studies applying standard cut-
off scores reporting significantly higher rates than those 
that did not.18 Even amongst studies that applied similar 
definitions, substantial heterogeneity was found between 
them.18 Researchers attributed this to study-related 
factors as well as differences in health systems, types 
of training, and salaries.18 To meaningfully quantify 
burnout, we advocate for more consistent reporting of 
burnout as other review authors have stated.28 In the 
absence of an agreed-upon definition, researchers may 
consider (a) reporting burnout as a continuous outcome 
and/or (b) reporting multiple estimates using a range of 
cut-off scores until consensus is achieved.28

Factors Associated with Burnout
Despite our inclusion of only two reviews summarizing 
evidence of burnout in orthopaedic surgery,6,15 many 
more reviews have included orthopaedic literature in 
analyses of burnout among physicians, surgeons, or 
residents generally. Most of these were excluded due to 
the lack of an explicit subgroup of orthopaedic surgeons 
in their results.7,29–32 By and large, similar associations of 
burnout were noted by these reviews. Interestingly, one 
review highlighted evidence that certain personality traits 
(such as extraversion, agreeableness, conscientiousness, 
and grit) are associated with less burnout among 
surgeons.29

Unlike most reviews in our umbrella review, others 
have summarized evidence on the effects of burnout 
on patient outcomes. In one such review, researchers 
examined the relationship between surgeon burnout, 
patient safety, and professionalism.5 They found burnout 
was associated with increased odds of medical mistakes 
(2.5-fold increase) and poorer professionalism (such as 
loss of temper and poorer empathy).5 It is worth noting 
that the only study that attempted to investigate burnout 
exclusively in orthopaedic surgeons found that those 
with greater emotional exhaustion lost their tempers 

more frequently.6 According to reviewers, their findings 
mirrored those of reviews on physicians and healthcare 
providers generally and that associations are likely 
bidirectional.5

Interventions to Prevent or Manage Burnout
Given that one point increases in depersonalization and 
emotional exhaustion have been associated with 11% 
and 5% increases in medical error rates, respectively,33 
it is important that we intervene. Despite there being 
limited literature on interventions targeting burnout in 
orthopaedic surgery, we can use insights from reviews 
on interventions for physicians in general to inform how 
to address burnout in orthopaedics. High-quality reviews 
have found evidence to support both individual- and 
institutional-level interventions.34,35

A number of individual-level interventions, such as 
mindfulness, stress management, and small group 
discussions, have been found to reduce levels of 
depersonalization and emotional exhaustion.34 It 
should be noted, however, that pooled analyses of these 
interventions failed to demonstrate significant reductions 
in rates of overall clinically significant burnout, high 
depersonalization, or high emotional exhaustion.34

It is therefore clear that burnout cannot be addressed 
at the individual-level alone: institutional changes are 
needed as well.4 In fact, institutional-level interventions 
have been demonstrated to be more effective than 
individual-level interventions in improving outcomes, 
further highlighting their importance.35 In a review of 
institutional-level interventions for physician burnout, 
the most promising results were found for interventions 
that improved workflows and teamwork (such as using 
scribes or medical assistants to assist with electronic 
health record documentation, implementing team-based 
care models, and improving communication between 
physicians).36 Despite there being evidence to support 
work-hour restrictions, particularly for residents,17,34 
researchers have pointed out the variability of this 
evidence and cautioned against implementing such 
restrictions as the sole means of addressing burnout, 
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particularly if institutional factors are not addressed to 
reduce workload in a manner that reflects reductions in 
work hours.16,31,36,37 For residents, adapting burdensome 
work schedules, increasing autonomy and recognition, 
and defining clear role divisions may be particularly 
helpful.17

Future Clinical and Research Recommendations
Numerous clinical and research recommendations were 
made in the systematic reviews included in our umbrella 
review, collectively summarized below:

•	 The profession must acknowledge burnout as well as 
its harmful effects;

•	 Institutions should implement early detection 
programs; and

•	 Institutions and professional societies – such as the 
Pediatric Orthopaedic Society of North America 
(POSNA) – must provide guidance on ways to 
improve surgeon well-being and pioneer evidence-
based programs for preventative and therapeutic 
strategies.

These studies also highlighted the importance of 
developing a unified definition for burnout and 
measuring it using a validated, standardized measure  
to allow for cross-study comparisons. Several  
research recommendations were also made, including 
conducting (a) large, multi-center prospective  
studies examining burnout rates and associations that 
allow for multivariate analyses and stratification by 
level of training, and (b) interventional studies that 
address burnout in orthopaedics with long follow-up 
periods.

Strengths and Limitations of the Current Manuscript
This umbrella review has several strengths which include 
(a) using a comprehensive search strategy to find all 
relevant published literature; (b) searching for grey 
literature; (c) not applying language or publication date 
restrictions; and (d) conducting quality assessments of 
all included reviews. Additionally, umbrella reviews are 

useful because they provide a comprehensive overview 
of key literature in a field, which allows busy clinicians 
and policymakers to quickly gain a broad understanding 
of the state of research in an area without having to read 
multiple individual systematic reviews and primary 
studies. This saves time and allows for more efficient 
decision-making.

It also has several limitations, including (a) one 
researcher performing study selection, data extraction, 
and quality assessments; (b) inclusion of reviews 
deemed to be of relatively low quality; (c) inability to 
conduct statistical analyses due to overlapping primary 
studies and heterogeneity; and (d) limited evidence on 
interventions for preventing or managing burnout in 
orthopaedics. It is also important to note that umbrella 
reviews have the inherent limitation that they summarize 
only published systematic reviews. For this reason, 
recent primary studies may be overlooked if they have 
not already been included in a systematic review. Many 
of the primary studies included in the systematic reviews 
also had important limitations, including (a) having 
small sample sizes; (b) being conducted in single centers 
(mainly in the United States); (c) being cross-sectional 
and conducting bivariate analyses of associations; (d) 
having low response rates; and (e) using various burnout 
definitions.

Conclusion/Call to Action
One of the reviews included in our umbrella review 
compared orthopaedic surgeons to canaries in a coal 
mine: surgeons (like canaries) are strong and resilient, 
but if the workplace (coal mine) becomes too toxic for 
them to function, institutions must take this as a warning 
sign and respond accordingly.23 We therefore put forth a 
call to action to address burnout in orthopaedic surgery 
through clinical and research efforts, particularly on the 
institutional level. Future efforts should be dedicated to 
developing a unified definition of burnout; conducting 
large-scale, prospective studies to examine burnout rates 
and associations; and conducting interventional studies to 
prevent and manage burnout.
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Additional Links
•	 JPOSNA® Current Concept Review: Surgeon 

Wellness and Burnout

•	 American Academy of Orthopaedic Surgeons 
(AAOS) Orthopaedic Video Theatre: Drivers of 
Burnout Among Orthopaedic Surgeons
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Appendix 1
1.0 Search Strategy

1.1 Database 1: Ovid Medline

Search 
terms

1 Physicians/
2 Physician*.ti.
3 Attending*.ti.
4 Doctor*.ti.
5 Surgeon*.ti.
6 Intern*.ti.
7 Residen*.ti.
8 Orthopedics/
9 Orthop*.ti.
10 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9
11 Burnout, professional/
12 Burnout*.ti.
13 Exhaust*.ti.
14 Depersonali*.ti.
15 MBI.ti.
16 MasLach Burnout Inventory.ti.
17 11 or 12 or 13 or 14 or 15 or 16
18 Review.pt.
19 Review*.ti,ab.
20 Overview*.ti,ab.
21 Meta-analy*.ti,ab.
22 Metaanaly*.ti,ab.
23 18 or 19 or 20 or 21 or 22
24 10 and 17 and 23

Publication 
date 
restrictions

None (database inception to 16 July 2022)

Language 
restrictions

None

1.2 Database 2: Ovid PsycINFO

Search terms 1 Physicians/
2 Physician*.ti.
3 Attending*.ti.
4 Doctor*.ti.
5 Surgeon*.ti.
6 Intern*.ti.
7 Residen*.ti.
8 Orthopedic/
9 Orthop*.ti.
10 1 or 2 or 3 or 4 or 5 or 6 or 7 
or 8 or 9
11 Burnout/
12 Burnout*.ti.
13 Exhaust*.ti.
14 Depersonali*.ti.
15 MBI.ti.
16 MasLach Burnout Inventory.ti.
17 11 or 12 or 13 or 14 or 15 or 
16
18 Review*.ti,ab.
19 Overview*.ti,ab.
20 Meta-analy*.ti,ab.
21 Metaanaly*.ti,ab.
22 18 or 19 or 20 or 21
23 10 and 17 and 22

Publication date 
restrictions

None (database inception to 16 
July 2022)

Language 
restrictions

None
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1.3 Database 3: EBSCO CINAHL

Search 
terms

S1 (MH “Physicians”)
S2 TI (physician* or attending* or 

doctor* or surgeon* or intern* or 
resident*)

S3 (MH “Orthopedic Surgery”)
S4 TI (orthop*)
S5 (MH “Burnout, Professional”)
S6 TI (burnout* OR exhaust* 

OR depersonali* OR MBI OR 
“MasLach Burnout Inventory”)

S7 (MH “Systematic Review”)
S8 TI (review* OR overview* OR 

meta-analy* OR metaanaly*) OR 
AB (review* OR overview* OR 
meta-analy* OR metaanaly*)

S9 S1 OR S2 OR S3 OR S4
S10 S5 OR S6
S11 S7 OR S8
S12 S9 AND S10 AND S11

Publication 
date 
restrictions

None (database inception to 16 July 
2022)

Language 
restrictions

None

1.4 Database 4: Cochrane Central Register of 
Controlled Trials (CENTRAL)

Search 
terms

#1 MeSH descriptor: [Physicians] 
explode all trees
#2 (Physician*):ti
#3 (Attending*):ti
#4 (Doctor*):ti
#5 (Surgeon*):ti
#6 (Intern*):ti
#7 (Residen*):ti
#8 MeSH descriptor: [Orthopedics] 
explode all trees
#9 (Orthop*):ti
#10 #1 or #2 or #3 or #4 or #5 or #6 or 
#7 or #8 or #9
#11 MeSH descriptor: [Burnout, 
Professional] explode all trees
#12 (Burnout*):ti
#13 (Exhaust*):ti
#14 (Depersonali*):ti
#15 (MBI):ti
#16 (MasLach Burnout Inventory):ti
#17 #11 or #12 or #13 or #14 or #15 or 
#16
#18 MeSH descriptor: [Systematic 
Review] explode all trees
#19 MeSH descriptor: [Meta-Analysis] 
explode all trees
#20 (Review*):ti,ab,kw
#21 (Overview*):ti,ab,kw
#22 (Meta-analy*):ti,ab,kw
#23 (Metaanaly*):ti,ab,kw
#24 (Meta analy*):ti,ab,kw
#25 #18 or #19 or #20 or #21 or #22 or 
#23 or #24
#26 #10 and #17 and #25

Publication 
date 
restrictions

None (database inception to 16 July 
2022)

Language 
restrictions

None
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