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Burnout is an occupational phenomenon and a syndrome 
resulting from unsuccessfully managed chronic work-
place stress. The characteristic features of burnout include 

feelings of exhaustion, cynicism, and reduced professional effi-
cacy.1 A career in surgery is associated with demanding and 
unpredictable work hours in a high-stress environment.2-8 
Research indicates that surgeons are at an elevated risk for 
developing burnout and mental health problems that can com-
promise patient care. A survey of the fellows of the American 
College of Surgeons found that 40% of surgeons experience 
burnout, 30% experience symptoms of depression, and 28% 
have a mental quality of life (QOL) score greater than one-half 
an SD below the population norm.9,10 Surgeon burnout was also 
found to compromise the delivery of medical care.9,10

To prevent serious harm to surgeons and patients, it is critical 
to understand the causative factors of burnout among surgeons 
and how they can be addressed. We conducted this systematic 
review to identify factors linked to burnout across surgical spe-
cialties and to suggest ways to mitigate these risk factors.  

Methods
To identify studies of burnout among surgeons, we con-
ducted an electronic search of Ovid MEDLINE, Ovid PsycInfo, 
SCOPUS, Cochrane Database of Systematic Reviews, and 
Cochrane Central Register of Controlled Trials. The head-
ings and keywords used are listed in Supplemental Table 1 
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(available at www.mdedge.com/psychiatry).  
Studies met the inclusion criteria if they 
evaluated residents or attendings, used a 
tool to measure burnout, and examined any 
surgical specialty.  Studies were excluded 
if they were published before 2010; were 
conducted outside the United States; were 
review articles, commentaries, or abstracts 
without full text articles; evaluated medical 
school students; were published in a lan-
guage other than English; did not use a tool 
to measure burnout; or examined a nonsur-
gical specialty.  Our analysis was guided by 
the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA)11 and 
is outlined in the Supplemental Figure (avail-
able at www.mdedge.com/psychiatry).

Results
Surgical specialties and burnout
We identified 56 studies2-10,12-58 that focused 
on specific surgical specialties in relation to 
burnout. Supplemental Table 22-10,12-58 (avail-
able at www.mdedge.com/psychiatry) lists 
these studies and the surgical specialties 
they evaluated.

Work/life balance factors
Fifteen studies2-5,14,15,18,19,22,32,34,38,39,47,57 exam-
ined the role of work/life balance in burn-
out. Table 12-5,14,15,18,19,22,32,34,38,39,47,57 (page 25) 
lists the work/life factors these studies 
identified as being linked to burnout. Six 
studies2,4,18,22,32,47 discussed how decreased 
leisure time was linked to burnout. Eleven 
studies2,4,14,15,19,22,34,38,39,42,57 associated inabili-
ties to meet family commitments with burn-
out. A lack of time to spend with family and 
not having adequate time to raise children 
was more prevalent among women. Seven 
studies2,3,18,22,32,34,47 implicated increased time 
commitment to work as playing a role in 
burnout. This increased time commitment 
was also found to be a compounding vari-
able for other factors, such as limited time 
for family and leisure. 

Work hours
Fifteen studies2,7,14,20,21,30,34,41,42,44-46,50,52,56 exam-
ined work hours and burnout. Of these, 
142,7,14,20,21,30,34,42,44-46,50,52,56 found a correla-
tion between increased work hours and 

burnout, while only 1 study41 found no cor-
relation between these factors. 

Medical errors
Six studies2,14,18,43,49,52 discussed the role 
of burnout in medical errors. Of these, 
52,14,43,49,52 reported a correlation between 
burnout and medical errors, while 1 study18 
found no link between burnout and medi-
cal errors. The medical errors were self-
reported.14,49 They included actions that 
resulted in patient harm, sample collection 
error, and errors in medication orders and 
laboratory test orders.2

Institutional and organizational factors
Eighteen studies3,13,14,18,20,22,23,29,30,36-38,44,45,47,54,56,57 

examined how different organizational fac-
tors play a role in burnout. Four studies3,13,20,37 
discussed administrative/bureaucratic 
work, 420,45,54,57 mentioned electronic medi-
cal documentation, 222,30 covered duty hour 
regulations, 318,45,57 discussed mistreatment 
of physicians, and 613,18,23,44,47,56 described the 
importance of workplace support in address-
ing burnout.

Physical and mental health factors
Eighteen studies6,7,14,15,17,20,26,27,29,34,43,44,48,52,54,57-59 

discussed aspects of physical and mental 
health linked to burnout. Among these, 
334,43,59 discussed the importance of physi-
cal health and focused on how improving 
physical health can reduce stress and burn-
out. Three studies6,17,58 noted the prevalence 
of suicidal ideation in both residents and 
attendings experiencing prolonged burn-
out. Five studies26,29,43,44,48 described the sys-
tematic barriers that inhibit physicians from 
getting professional help. Two studies7,27 
reported marital status as a factor for burn-
out; participants who were single reported 
higher levels of depression and suicidal 
ideation. Five studies6,14,15,54,57 outlined how 
depression is associated with burnout.

Strategies to mitigate burnout
Fifteen studies2,4,5,14,20,22,33,36,47,51,53,55-58 described 
strategies physicians use to cope with burn-
out. Table 22,4,5,14,20,22,33,36,47,51,53,55-58 (page 27) out-
lines the strategies postulated and reported 
by these studies as helpful in reducing 
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burnout. Two studies2,4 mentioned that phy-
sicians may turn to maladaptive behaviors, 
such as substance abuse, to cope with stress 
and burnout. Four studies2,4,53,56 mentioned 
the importance of social support in fighting 
burnout and building resilience. Ten stud-
ies2,5,14,20,22,33,36,47,57,58 described the benefits of 
institutional interventions, such as what 
administrators can do to reduce the rate of 

burnout. Three studies5,36,53 postulated differ-
ent adaptive behaviors physicians can imple-
ment to reduce burnout.

Take-home points 
Research that focused on work/life balance 
and burnout found excessive time commit-
ment to work is a major factor associated 
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Table 1

Work/life balance factors linked to burnout

Study
Surgical 
specialty

Resident or 
attending

Sample 
size Instrument(s)

Work/life balance 
factors

Antiel et al22  
(2013)

General surgery Resident 100 MBI, SF-8 Decreased leisure 
time, excessive time 
commitment to work, 
decreased family time

Balch et al14  
(2010)

American College 
of Surgeons

Both 7,905 MBI Decreased family time

Barrack et al57  
(2006)

Orthopedic Both 100 MBI Excessive time 
commitment to work, 
decreased family time

Chow et al18  
(2021)

Cardiothoracic 
surgery

Resident 108 MBI Decreased leisure 
time, excessive time 
commitment to work

Coombs et 
al2 (2020)

Plastic surgery Resident 146 MBI, Stanford 
Professional 
Fulfillment

Decreased leisure 
time, excessive time 
commitment to work, 
decreased family time

Crowe et al47  
(2021)

Plastic surgery Resident 668 Nonvalidated Decreased family time

Dyrbye et al15  
(2011)

American College 
of Surgeons 

Resident 7,905 SAS-9 Decreased family time

Ha et al4  
(2020)

General surgery Resident 23 Nonvalidated Decreased leisure time, 
decreased family time

Khalafallah  
et al5 (2020)

Neurosurgery Resident 167 MBI Excessive time 
commitment to work

Khalafallah  
et al38 (2020)

Neurosurgery Attending 407 aMBI Decreased family time

Klimo et al3  
(2013)

Neurosurgery Attending 85 MBI Decreased leisure 
time, excessive time 
commitment to work

Lam et al19  
(2021)

Dermatology Attending 137 MBI, resilience 
profile

Decreased family time

McAbee et 
al39 (2015)

Neurosurgery Attending 783 MBI Decreased family time

Smeds et al32  
(2020)

General surgery Resident 157 Nonvalidated Decreased leisure 
time, excessive time 
commitment to work

Williford et 
al34 (2018)

General surgery Both 147 MBI Decreased leisure 
time, excessive time 
commitment to work, 
decreased family time

aMBI: abbreviated Maslach Burnout Inventory; MBI: Maslach Burnout Inventory; SF-8: Short Form Health Survey;  
SAS-9: Statistical Analysis System
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with poor work/life balance. Residents 
who worked >80 hours a week had a sig-
nificantly higher burnout rate.56 One study 
found that 70% of residents reported not 
getting enough sleep, 30% reported not 
having enough energy for relationships, 
and 39% reported that they were not eat-
ing or exercising due to time constraints.4 
A high correlation was found between the 
number of hours worked per week and 
rates of burnout, emotional exhaustion, 
and depersonalization. Emotional exhaus-
tion and depersonalization are aspects of 
burnout measured by the Maslach Burnout 
Inventory (MBI).24 The excessive time com-
mitment to work not only contributes 
to burnout but also prevents physicians 
from getting professional help. In 1 study, 
both residents (56%) and attendings (24%) 
reported that 1 of the biggest barriers to get-
ting help for their burnout symptoms was 
the inability to take time off.34 Research indi-
cates that the hours worked per week and 
work/home conflicts were independently 
associated with burnout and career satis-
faction.15 A decrease of weekly work hours 
may give physicians time to meet their 
responsibilities at work and home, allowing 
for a decrease in burnout and an increase in 
career satisfaction.

Increased work hours have also been 
found to be correlated with medical errors. 
One study found that those who worked 
60 hours per week were significantly less 
likely to report any major medical errors 
in the previous 3 months compared with 
those who worked 80 hours per week.9 The 
risk for the number of medical errors has 
been reported as being 2-fold if surgeons 
are unable to combat the burnout.49 On 
the other hand, a positive and supportive 
environment with easy access to resources 
to combat burnout and burnout prevention 
programs can reduce the frequency of med-
ical errors, which also can reduce the risk 
of malpractice, thus further reducing stress 
and burnout.43

In response to resident complaints 
about long duty hours, a new rule has been 
implemented that states residents cannot 
work >16 hours per shift.30 This rule has 
been found to increase quality of life and 
prevent burnout.30

The amount of time spent on electronic 
medical records and documentation has 
been a major complaint from doctors and 
was identified as a factor contributing to 
burnout.45 It can act as a time drain that 
impedes the physician from providing 
optimal patient care and cause additional 
stress. This suggests the need for orga-
nizations to find solutions to minimize  
this strain. 

A concerning issue reported as an 
institutional factor and associated with 
burnout is mistreatment through discrimi-
nation, harassment, and physical or ver-
bal abuse. A recent study found 45% of 
general and vascular surgeons reported 
being mistreated in some fashion.57 The 
strategies reported as helpful for institu-
tions to combat mistreatment include resil-
ience training, improved mentorship, and 
implicit bias training.57

Burnout has been positively correlated 
with anxiety and depression.6 A recent 
study reported that 13% of orthopedic 
surgery residents screened positive for 
depression.44 Higher levels of burnout 
and depersonalization have been found to 
be closely associated with increased rates 
of suicidal ideation.17 In a study of vas-
cular surgeons, 8% were found to report 
suicidal ideation, and this increased to 
15% among vascular surgeons who had 
higher levels of depersonalization and 
emotional exhaustion,58 both of which 
are associated with burnout. In another 
study, surgery residents and fellows 
were found to have lower levels of per-
sonal achievement and higher levels of 
depersonalization, depressive symptoms, 
alcohol abuse, and suicidal ideation com-
pared to attending physicians and the 
general population.54 These findings spell 
out the association between burnout and 
depressive symptoms among surgeons 
and emphasize the need for institutions to 
create a culture that supports the mental 
health needs of their physicians. Without 
access to supportive resources, residents 
resort to alternative methods that may be 
detrimental in the long run. In a recent 
study, 17% of residents admitted to using 
alcohol, including binge drinking, to cope 
with their stress.4
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Burnout and depression are linked to 
physical health risks such as cardiovascu-
lar disease, diabetes, substance abuse, and 
male infertility.6 Exercise has been shown to 
be beneficial for stress reduction, which can 
lead to changes in metabolism, inflamma-
tion, coagulation, and autonomic function.6 
One study of surgeons found aerobic exer-
cise and strength training were associated 
with lower rates of burnout and a higher 
quality of life.59

The amount of burnout physicians expe-
rience can be determined by how they 
respond to adversities. Adaptive behaviors 

such as socializing, mindfulness, volunteer-
ing, and exercising have been found to be 
protective against burnout.6,37,54 Resilience 
training and maintaining low stress at 
work can decrease burnout.37 These find-
ings highlight the need for physicians to be 
trained in the appropriate ways to combat 
their burnout symptoms.

Unfortunately, seeking help by health 
care professionals to improve mental health 
has been stigmatized, causing physicians 
to not seek help and instead resort to other 
ways to cope with their distress.26,34 While 
some of these coping methods may be 
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Table 2

Strategies for reducing burnout

Study
Surgical 
specialty

Resident or 
attending

Sample 
size Instrument(s) Strategies

Antiel et al22 
(2013)

General surgery Resident 100 MBI, Short Form 
Health Survey, SF-8

Institutional 
intervention

Balch et al14 
(2010)

American College 
of Surgeons

Both 7,905 MBI Institutional 
intervention

Balch et al51 
(2011)

Surgical 
oncologists

Both 407 MBI Adaptive 

Barrack et al57 
(2006)

Orthopedic Both 100 MBI Social support

Carlson et al20 
(2021)

Ear, nose, and 
throat

Both 340 MBI, PHQ-9, 
Expanded Physician 
Well-being Index, 
PHQ-2

Institutional 
intervention

Cheng et al53 
(2020)

Urology Both 476 MBI Adaptive 

Chia et al58 
(2022)

Vascular surgery Resident 475 Nonvalidated Institutional 
intervention

Coleman  
et al56 (2021)

Vascular surgery Attending 960 MBI Institutional 
intervention

Coombs et al2 
(2020)

Plastic surgery Resident 146 MBI, Stanford 
Professional 
Fulfillment

Social support, 
institutional 
intervention

Crowe et al47 
(2021)

Plastic surgery Resident 668 Nonvalidated Institutional 
intervention

Ha et al4 
(2020)

General Surgery Resident 23 Nonvalidated Social support

Janko et al55 
(2019)

Vascular Resident 177 OLBI, Perceived 
Stress Scale, SS-5

Social support

Khalafallah  
et al5 (2020)

Neurosurgery Resident 167 MBI Institutional 
intervention

Song et al36 
(2020)

General, vascular, 
cardiac, plastic, 
and urologic 
surgery

Resident 25 MBI Institutional 
intervention

Wetzel et al33 
(2011)

General surgery Attending 16 Nonvalidated Institutional 
intervention

PHQ: Patient Health Questionnaire; MBI: Maslach Burnout Inventory; SF-8: Short Form Health Survey; OLBI: Oldenburg 
Burnout Inventory; SS-5: Medical Outcomes Study Social Support Scale

continued on page 34
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or stress eating—can be maladaptive, lead-
ing to a poor quality of life, and in some 
cases, suicide.54 It is vital that effective men-
tal health services become more accessible 
and for health care professionals to become 
aware of their maladaptive behaviors.34

Institutions finding ways to ease the 
path for their physicians to seek pro-
fessional help to combat burnout may 
mitigate its negative impact. One strat-
egy is to embed access to mental health 
services within regular wellness checks. 
Institutions can use wellness checks to 
provide resources to physicians who need 
it. These interventions have been found to 
be effective because they give physicians a 
safe space to seek help and become aware 
of any factors that could lead to burnout.18 
Apart from these direct attempts to com-
bat burnout, program-sponsored social 
events would also promote social con-
nectedness with colleagues and contribute 
to a sense of well-being that could help 
decrease levels of burnout and depres-
sion.13 Mentorship has been shown to play 
a crucial role in decreasing burnout among 
residents. One study that examined the 
role of mentorship reported that 55% of 
residents felt supported, and of these, 96% 
felt mentorship was critical to their suc-
cess.18 The role of institutions in helping 
to improve the well-being of surgeons is 
highlighted by the finding that increasing 
workplace support results in psychologi-
cal resilience that can mitigate burnout at  
its roots.29
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Clinical Point

Increasing workplace 
support results 
in psychological 
resilience that can 
mitigate burnout  
at its roots
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Supplemental Figure

Application of PRISMA method

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Cochrane trials: 53

SCOPUS: 300

Total: 680

Screened: 572

Rejected: 518

No survey: 116

Med school: 25

Out of scope: 67

Commentary: 64

Foreign: 87

Pre 2010: 159

No survey: 116

PubMed: 311

Duplicate: 108

Cochrane reviews: 2

PsycInfo: 14

Supplemental Table 1

Headings and keywords that directed the systematic literature review
Category Heading Keywords

Burnout Professional, psychological, job 
satisfaction, work schedule tolerance, 
work-life balance, psychological 
stress, occupational stress

Burnout, “burn out” exhaustion, “job 
satisfaction,” “work schedule tolerance, 
“work-life balance,” and an adjunctive search 
of stress with the terms work or job or career

Surgeon Internship and residency, physicians, 
and surgeons

Resident, intern, physicians, attending, fellow, 
fellows, fellowship, and surgeon

Surgery General surgery, specialties, and 
surgical

Surgery or surgical or surgeons

Interventions Resilience, psychological, meditation, 
mindfulness, and quality of life

Not applicable
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Supplemental Table 2

Studies of burnout in different surgical specialties

Study Surgical specialty
Resident or 
attending

Sample 
size Instrument(s)

Yesantharao et al12 (2020) 12 disciplines Both 159 Nonvalidated

Nituica el al13 (2021) ACGME programs Both 682 MBI

Balch et al14 (2010) American College  
of Surgeons

Both 7,905 MBI

Dyrbye et al15 (2011) American College  
of Surgeons 

Resident 7,905 SAS-9

Mahoney et al16 (2021) American College  
of Surgeons 

Attending 3,807 Nonvalidated

Shanafelt et al9 (2009) American College  
of Surgeons

Attending 7,905 Validated survey

Shanafelt et al10 (2010) American College  
of Surgeons 

Attending 7,197 Nonvalidated

Shanafelt et al17 (2011) American College  
of Surgeons 

Attending 7,905 Validated survey

Chow et al18 (2021) Cardiothoracic 
surgery

Resident 108 MBI

Lam et al19 (2021) Dermatology Attending 137 MBI, resilience profile

Carlson et al20 (2021) Ear, nose, and throat Both 340 MBI, PHQ-9, Expanded 
Physician Well-being 
Index, PHQ-2

Larson et al7 (2021) Ear, nose, and throat Both 340 MBI, Wellness index

Nida et al21 (2016) Ear, nose, and throat Resident 178 Nonvalidated, ESS

Antiel et al22 (2013) General surgery Resident 100 MBI, SF-8

Appelbaum et al23 (2019) General surgery Resident 160 Nonvalidated

Elmore et al24 (2016) General surgery Resident 665 MBI

Garcia et al25 (2021) General surgery Resident 36 Nonvalidated

Ha et al4 (2020) General surgery Resident 23 Nonvalidated

Hochberg et al26 (2013) General surgery Resident 17 Nonvalidated

Kurbatov et al27 (2020) General surgery Resident 53 MBI

Leach et al28 (2019) General surgery Both 106 CIPS, a validated,  
single-item burnout score

Lebares et al29 (2021) General surgery Resident 64 ESRT

Lindeman et al30 (2013) General surgery Resident 66 MBI

Rasmussen et al31 (2021) General surgery Resident 363 Nonvalidated

Smeds et al32 (2020) General surgery Resident 157 Nonvalidated

Wetzel et al33 (2011) General surgery Attending 16 Nonvalidated

Williford et al34 (2018) General surgery Both 147 MBI

Zubair et al35 (2017) General surgery Resident 738 WRQoL

Song et al36 (2020) General, vascular, 
cardiac, plastic, and 
urologic surgery

Resident 25 MBI

Morrell et al37 (2020) Hand surgery Attending 595 Mini Z Burnout 
Assessment Tool

Khalafallah et al5 (2020) Neurosurgery Resident 167 MBI

Khalafallah et al38 (2020) Neurosurgery Attending 407 aMBI

Klimo et al3 (2013) Neurosurgery Attending 85 MBI

McAbee et al39 (2015) Neurosurgery Attending 783 MBI
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Supplemental Table 2 continued

Study Surgical specialty
Resident or 
attending

Sample 
size Instrument(s)

Shakir et al40 (2018) Neurosurgery Resident 255 Fisher’s exact test

Govardhan et al41 (2012) Obstetrics/
gynecology

Resident 49 MBI-HSS

Al-Humadi et al6 (2021) Orthopedic Both 1,379 PHQ-9

Barrack et al57 (2006) Orthopedic Both 100 MBI

Driesman et al42 (2020) Orthopedic Resident 27 MBI

Lichstein et al43 (2020) Orthopedic Resident 661 aMBI, PHQ-2

Somerson et al44 (2020) Orthopedic Resident 203 Nonvalidated

Verret et al45 (2021) Orthopedic Both 148 MBI

Sarosi et al46 (2021) Pediatric Attending 338 The Compassion Fatigue 
and Satisfaction Self-Test

Coombs et al2 (2020) Plastic surgery Resident 146 MBI, Stanford 
Professional Fulfillment

Crowe et al47 (2021) Plastic surgery Resident 668 Nonvalidated

Qureshi et al48 (2015) Plastic surgery Attending 1,691 MBI

Streu et al49 (2014) Plastic surgery Attending 502 MBI

Streu et al8 (2010) Plastic surgery Attending 505 Nonvalidated

Zhang et al50 (2019) Plastic surgery Attending 660 PFI

Balch et al51 (2011) Surgical oncologists Both 407 MBI

Wu et al52 (2017) Trauma surgery Attending 178 ProQOL

Cheng et al53 (2020) Urology Both 476 MBI

Koo et al54 (2021) Urology Resident 415 MBI

Janko et al55 (2019) Vascular Resident 177 OLBI, perceived stress 
scale, SS-5

Chia et al58 (2022) Vascular surgery Resident 475 Nonvalidated

Coleman et al56 (2021) Vascular surgery Attending 960 MBI

ACGME: Accreditation Council for Graduate Medical Education; aMBI: abbreviated Maslach Burnout Inventory; CIPS: 
Clance Impostor Phenomenon Scale; ESRT: Enhanced Stress Resilience Training; ESS: Epworth Sleepiness Scale; MBI: 
Maslach Burnout Inventory; MBI-HSS: Maslach Burnout Inventory-Human Services Survey; OLBI: Oldenburg Burnout 
Inventory; PFI: Professional Fulfillment Index; PHQ: Patient Health Questionnaire; ProQOL: Professional Quality of Life Scale; 
SAS-9: Statistical Analysis System; SF-8: Short Form Health Survey; SS-5: Medical Outcomes Study Social Support Scale; 
WRQoL: Work-Related Quality of Life Scale


