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INTRODUCTION
According to The National Academy of Medicine, “physician or sur-
geon well-being is a state of personal fulfillment and engagement 
that leads to joy in one’s practice and connection to why one entered 

health care and surgery as a profession in the first place.”1 When this 
has not been achieved, the individual, their patients, and society as 
a whole are subject to substantial and lasting impacts. Physicians’ 
physical and emotional health are at risk with numerous studies 
demonstrating an association between distress and cardiovascular 
disease, obesity and related comorbidities, as well as substance use 
disorders, depression, and suicidality.2 Physicians with suboptimal 
well-being also report lower patient satisfaction and feel they may 
be more susceptible to medical error and providing poorer qual-
ity care.3,4 Surgeons, specifically, may experience negative impacts 
to both their technical and cognitive intraoperative performance, 
with serious consequences to their patients.5 Suboptimal physician 
well-being may also lead to interpersonal relationship issues, dimin-
ished productivity, and ultimately, the decision to leave medicine and 
surgery.6,7 From a societal standpoint, this threat to the physician 
workforce represents a significant potential loss due to the public 
health advantage of having individuals who are driven to accomplish 
work that goes beyond fulfilling personal circumstance.8

The last 2 decades have demonstrated increased attention to 
surgeon wellness with the overwhelming majority of the litera-
ture focused on burnout. Burnout was first coined in the 1970s 
by American psychologist Herbert Freudenberger as “the extinc-
tion of motivation or incentive, especially where one’s devotion 
to a cause or relationship fails to produce the desired results.”9 
Physicians exhibit higher burnout rates than the general work-
ing population, with surgeons among the highest.10,11 Studies 
among surgeon populations, specifically, identify burnout risk 
factors to include being a woman, younger age, subspecialty 
choice, and greater work hours and nights on call per week.12 
While burnout undoubtedly contributes to overall surgeon 
well-being, the absence of burnout does not fully consider the 
intricate and multifaceted nature of being a surgeon.13 This is 
particularly evident when reflecting on the dissonance between 
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such high burnout rates and equally high rates of career satisfac-
tion and well-being.14,15

In this context, we sought to systematically review the exist-
ing literature regarding surgeon well-being. Our objective was 
to identify the specific elements of surgeon well-being, examine 
the factors contributing to suboptimal surgeon well-being, and 
highlight potential opportunities to promote and support sur-
geon well-being.

METHODS

Review Design, Data Sources, and Search Strategy

We engaged a research librarian to initiate a search of the pub-
lished literature within Ovid Medline, Elsevier Excerpta Medica 
dataBASE, EBSCOhost Cumulative Index to Nursing and Allied 
Health Literature, and Clarivate Web of Science from inception 
to May 7, 2020, in accordance with systematic review guidelines 
established by the Institute of Medicine.16 Search terms included 
data-specific combinations of the following index terms and 
text words: surgeon, surgery, wellness, well-being, burnout, and 
distress. Supplement 1 (see http://links.lww.com/AOSO/A6) 
provides reproducible searches for all databases.

Inclusion and Exclusion Criteria

Using the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses schema, we developed inclusion criteria for rele-
vant articles.17 Surgeon subspecialties included breast, cardiotho-
racic, colorectal, general, neurologic, orthopedic, otolaryngology/
head and neck, pediatric, plastic, surgical oncology, transplant, 
trauma, urologic, and vascular. Only peer-reviewed studies based 
on primary data examining surgeon well-being were included. 
As such, we excluded reviews or guidelines, book chapters, and 
opinion pieces or letters. Due to concerns of quality of data and 
inability to verify peer review, we excluded studies from the gray 
literature (eg, abstract or conference proceedings). Finally, we 
excluded studies based outside the United States due to differences 
in practice patterns, reimbursement, and legal and regulatory 
issues specific to the United States, and studies with fewer than 
20% surgeon subjects to ensure adequate surgeon representation.

Study Selection and Data Extraction

Article selection occurred in 3 phases. First, 5369 titles and 
abstracts (including duplicates) were screened using the inclu-
sion and exclusion criteria. Consensus discussions regularly took 
place to resolve disagreements. We excluded 5246 total abstracts, 
yielding 123 remaining articles for full review. In the second phase 
(in-depth review), we excluded an additional 32 articles that did 
not pertain to surgeons and well-being (n = 19), were not sur-
geon-specific (n = 6), were not United States based (n = 4), or oth-
erwise did not fulfill inclusion criteria (n = 3). In the third phase, 
we then performed a hand search of the references from the 91 
remaining articles (n = 63) and an updated search (May 7, 2020,  
n = 30), which yielded a total of 184 articles for full review (Fig. 1).

We employed a modified data abstraction tool, which had 
been previously used for systematic review and meta-synthesis 
studies.18–21 Detailed data, including sample population, meth-
ods, results, and conclusions, were extracted from each article 
and independently assessed by at least 2 reviewers (D.Q.D., 
O.M.B.) for methodologic quality. Similar to the screening 
phase, consensus discussions were utilized to resolve disagree-
ments. Final adjudication was made by the lead author.

Assessment of Methodologic Quality and Risk of Bias

Methodologic quality was assessed according to predefined 
criteria for reliability and validity, and quality.22 We evaluated 

quantitative studies based on selection and minimization of 
attrition bias, minimization of confounding and measurement 
bias, appropriateness of statistical tests, and whether the results 
supported the conclusions. To evaluate qualitative studies, we 
utilized an explicit sampling strategy and description of data 
analysis, statement of final themes with definitions, validation 
of findings, and strategies to achieve consensus among cod-
ers.19–21 None of the included studies demonstrated major issues 
in methodologic quality.

Data Analysis

We selected a mixed-methods meta-synthesis for this study due 
to (1) the heterogeneity of methodology and outcome measures 
of the included studies and (2) the ability to synthesize and pro-
vide overviews of both quantitative and qualitative studies based 
on themes, interventions, and results.23,24 Employing thematic 
analysis, we organized and synthesized the data into coherent 
themes using a 5-step inductive approach: (1) in-depth reading 
of each article by at least 2 independent reviewers (familiar-
ization with the data); (2) independent coding of each article 
by the reviewers; (3) search for themes related to surgeon-spe-
cific well-being; (4) group discussion to review, compare, and 
contrast themes across studies for further refinement; and (5) 
final set of data-driven themes based on consensus regarding 
definitions, validation of results through triangulation, and 
predetermined strategies for adjudication of any discrepancies. 
All investigators reviewed the categorization of the themes and 
agreed on the final results of the data analysis. Emergent themes 
crossed both qualitative and quantitative methodologies.19,21

RESULTS
In total, the database searches retrieved 6370 citations, of which 
2813 were identified as duplicates by Endnote X8. The remain-
ing 3557 unique citations screened in DistillerSR (Evidence 
Partners Inc., Ottawa, Ontario, Canada). A total of 3015 cita-
tions were excluded during title/abstract review. We included 
184 full articles (172 quantitative, 3 qualitative, 9 mixed meth-
ods) in this analysis (Appendix 1, see http://links.lww.com/
AOSO/A7). Thematic analysis revealed 4 major themes, which 
defined well-being: professional components, personal compo-
nents, work-life balance, and impacts to well-being (Appendix 
2, see http://links.lww.com/AOSO/A8 and Fig. 2).

PROFESSIONAL COMPONENTS
Connections to profession was the first broad theme, which 
encompassed career satisfaction, burnout, and work-related 
stressors (Appendix 3, see http://links.lww.com/AOSO/A9).

Career Satisfaction

Career satisfaction was often associated with surgeon burnout 
(R1–10). While some studies focused on surgeons collectively, 
others focused on differences based on subspecialty (R3, 5, 7, 
10–36), gender (R13, 19, 22, 23, 30, 33, 37–47), personality 
(R12, 48, 49), and career position (R1, 6, 10, 19, 31, 50–57). 
For example, one study found emotional stability and extraver-
sion to predict job satisfaction among trauma surgeons, with 
no significant gender-based differences (R12). Three additional 
studies examined career satisfaction based on institution set-
ting, with surgeons reporting similar levels of satisfaction across 
rural, academic, and private practice settings (R58–60). Career 
satisfaction was also measured in relation to job turnover and 
employment patterns (R37, 40, 61–70). Nearly all studies found 
surgeons to exhibit high levels of career satisfaction, despite cer-
tain stressors specific to the work environment described in the 
section on work-related stressors below.

http://links.lww.com/AOSO/A6
http://links.lww.com/AOSO/A7
http://links.lww.com/AOSO/A7
http://links.lww.com/AOSO/A8
http://links.lww.com/AOSO/A9
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Burnout

While some studies focused on prevalence and factors associ-
ated with burnout among surgeons as a group (R37, 71–82), 
others focused on surgical subspecialties (R1–3, 7, 10, 14, 17, 
20, 21, 29, 83–100). Studies consider factors like the relation-
ship between burnout and residency class size (R101), differ-
ences between career stage (R54, 102, 103), practice settings 
(R31, 58, 104), frequency of call nights (R2), and work hours 
(R2, 105–110) among others. Seven studies explored more per-
sonal characteristics, such as the role of gender (R38, 81, 111, 
112) as well as the influence of qualities such as grit and resil-
ience (R113–115). Finally, 9 studies examined methods to mit-
igate burnout, including evaluations of programs to promote 
well-being (R116–120), the impacts of adequate support (R50, 
121, 122), personal habits (R8), and modifiable factors such as 
fitness programs, nutrition consultation, and increased social-
ization with colleagues (R123).

Work-Related Stressors

Among work stressors, practice setting (R31), administrative 
load (R85, 94, 95, 104), caseload (R65, 85, 96, 104), hours 
worked (R2, 18, 29, 53, 70, 105, 108–110, 117, 124–131), call 
conditions (R2, 132), and the lack of collegial relationships 
(R28, 63, 65, 81, 133–136) were frequently cited as concerns. 
Additionally, 7 studies focused on clinical and perioperative 
aspects including disclosing adverse events (R137), medical 
error (R82, 138, 139), patient complications (R140), uncer-
tainty (R141), and intraoperative stress (R142). Uncertainty 
surrounding the impacts of health care reform (R20, 143) and 
involvement in recent malpractice lawsuits (R31, 123, 144, 
145) were also cited as important sources of concern. Others 
described worries over career trajectory including perceived 
lack of opportunity for career growth (R40, 59, 65, 123), lack 
of meaning in work (R8), poor perception of control over pro-
fessional life (R85), and pressure to succeed in research (R123). 

FIGURE 1. PRISMA diagram. CINAHL indicates Cumulative Index to Nursing and Allied Health Literature; PRISMA, Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses; U.S., United States.



Vitous et al • Annals of Surgery Open (2021) 1:e029 Annals of Surgery Open

4

For example, one study found that discontent in these areas 
primarily drove recent pediatric surgery fellowship graduates 
to change jobs early in their careers (R65). Psychological job 
demands including (R91, 146–147) emotional exhaustion (R65, 
139), imposter syndrome (R77), ability to cope with suffering 
and death (R123), impacts of mass casualty events (R148), 
depersonalization (R142), and stress (R39, 143, 149, 150) 
were commonly identified as sources of work-related tensions. 
Several studies explored issues of discrimination, harassment, 
and abuse, with a significant focus on impacts of gender bias 
among women surgeons (R81, 111, 151–153). Finally, fourteen 
studies described finances (R1, 20, 52, 57, 60, 96, 106, 134, 
135, 154) and included anxiety over future earnings (R20, 143), 
inadequate salary or income (R11, 21, 60, 134, 135, 143) high 
debt levels (R96), and low collections or billing (R143).

PERSONAL COMPONENTS
Connection to personal aspects was the second broad theme, 
which included relationships and family, emotional health, and 
physical health (Appendix 4, see http://links.lww.com/AOSO/
A10).

Relationships and Family

Work-life balance was commonly assessed as a factor contrib-
uting to career satisfaction (R1, 20, 33, 129, 133) and burnout 
(R47, 58, 85, 96, 123, 153). Five studies explicitly focused on 
relationship health and stability (R14, 28, 41, 95, 136). While 
other studies explored the connection between career satisfac-
tion and marital status (R40, 59, 153, 155), marital satisfaction 
(R106, 156), spousal support (R94, 144), the impact of edu-
cational debt on personal relationships (R57), and the impacts 
of dual-physician households (R157). Five studies explored the 
impacts of having children (R40, 134, 153, 155, 156) on overall 
surgeon well-being, while 1 assessed the impacts of having an 
older adult (R156) in the home. Additional factors considered 
included secondhand stress experienced by family and friends 
(R123, 143), the impacts on relationships and family as a reason 
for attrition (R22, 45, 52, 67, 68, 158), the role of medical spe-
cialty and incidence of divorce (R159), satisfaction with mater-
nity leave (R112), and the need for more work-life integration 
(R160) for new mothers. For example, a recent study found that 

pregnancy remains a significant challenge during residency, with 
greater collegial and institutional support needed both pre- and 
post-pregnancy (R160).

Emotional Health

Fourteen studies examined psychiatric levels of distress (R29, 
81, 85, 89, 94, 123) in surgeons, including the prevalence of 
post-traumatic stress disorder (R37, 161, 162) effects of mass 
casualty (R148) and adverse events (R82, 137, 138, 140) and 
the stress of caring for trauma patients (R163). Studies com-
monly explored depression and suicidal ideation (R31, 74, 
139, 143, 164, 165), with some focusing explicitly on related 
factors such as recent malpractice suits (R166), hours on call 
(R2), and implications on workforce (R66, 167). Six studies 
assessed methods to mitigate negative impacts to emotional 
health during training and after, including wellness promotion 
practices (R7, 8, 96, 150, 168) and time off policies (R169). 
Other aspects related to emotional health included the rela-
tionship between grit and well-being (R170), the consequences 
of shame on residents (R72, 171), and the impact of anxiety 
on achievement (R146). For example, one study found grit to 
be positively correlated with general psychological well-being 
(R114). Conversely, other studies found that a higher number of 
shame events was a predictor of depersonalization (R72, 171). 
Two studies demonstrated the perceived stigma and fear of loss 
of reputation related with pregnancy and motherhood (R112, 
160). Finally, 1 study examined the lack of access to mental 
health services (R18).

Physical Health

Seven studies explored the positive impacts of certain health 
habits, such as exercise and having a primary care provider, 
among surgeons (R8, 16, 85, 89, 154, 172, 173). Three addi-
tional studies investigated the impacts of physical education 
and nutrition initiatives on surgeons and found those programs 
to improve physical activity and quality of life of participants 
versus nonparticipants in those programs (R120, 123, 174). 
Conversely, alcohol and substance abuse and dependence were 
found to be critical problems among surgeons (R123, 140, 143, 
145). Several studies examining surgeon sleep practices found 
disrupted or shortened sleep to be associated with suboptimal 

FIGURE 2. Aspects of surgeon well-being.

http://links.lww.com/AOSO/A10
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surgeon well-being (R18, 29, 58, 68, 105, 108, 109, 124, 126, 
127, 130, 154). Two studies examined pregnancy-related health 
concerns, finding connections between rigorous rotations and 
impacts to maternal and fetal health (R112, 160). One study 
explored personal health issues as a reason for retirement 
among plastic surgeons (R52). Finally, 1 study evaluated the 
effectiveness of a time off policy to address health needs (R169).

WORK-LIFE BALANCE
Work-life balance was often considered in relation to burnout 
(R1,8, 14, 18, 20, 38, 47, 71, 80, 85, 88, 93–96, 167, 175) and 
career satisfaction (4, 20, 25, 33, 36, 42, 50, 54, 59, 60, 167, 
175). Six studies explored the role of work-life balance and 
overall well-being (R7, 50, 102, 113, 123, 176). Three focused 
on the stress caused by lack of work-life balance, emphasizing 
child rearing and impacts on marriage (R104, 142, 177). Eight 
studies examined gender-based differences (R13, 22, 23, 30, 39, 
40, 133, 153), with 2 additional focusing explicitly on mother-
hood, demonstrating greater family life strain on women than 
on men (R155, 160). Four studies focused on career stage differ-
ences, specifically on risk of attrition earlier in career (R54, 63, 
68, 134). Eight studies assessed the impact of resident duty hour 
regulations, predominantly finding a positive impact on resident 
perceptions of work-life balance (R70, 79, 105, 106, 110, 124, 
125, 129). One study evaluated an initiative aimed at improving 
work-life balance (R116). Finally, 1 study examined the con-
nection between work-life balance and the use of psychoactive 
substances (R145).

IMPACTS TO WELL-BEING
General impacts to well-being was the third broad theme, which 
included work environment, home life, and personal factors 
(Appendix 5, see http://links.lww.com/AOSO/A11).

Work Environment

Factors related to having a supportive institution (R38, 51, 
100) were found to positively impact well-being and included 
the presence of collegial relationships (R6, 96, 160), resident or 
fellow support (R132), clerical or administrative support (R9, 
112), the presence of a structured mentoring program (R118, 
24, 75), protected research time (R6), adequate maternity leave 
(R112), and being appreciated by patients (R100). Certain insti-
tutional settings (R24, 34, 139), such as larger group practices 
(R92), and professional growth opportunities (R6, 21, 34, 44, 
100) were found to be beneficial to surgeon well-being. Finally, 
4 studies focused on the benefits of the 80-hour work week 
restrictions (R109, 128, 129, 131, 146) and 1 on the role of 
predictable schedules (R44) as they relate to surgeon welfare.

Several factors related to the environment of the institution 
were found to have a negative impact on well-being: relation-
ships and family, including practice setting (R42, 73, 92), hos-
pital culture (R37, 160, 178, 179), hospital support (R37, 58), 
lack of mentorship (R65, 90, 160), inadequate referrals (R86), 
and perception of limited autonomy over delivery of medical ser-
vices (R71, 85, 100). Adverse peer relationships (R1, 96), poor 
mentor interactions (R1, 96, 142) personal conflict with part-
ners (R65), perception of being bullied (R37), and issues with 
operating room (OR) staff (R65, 96, 142) were also found to 
negatively impact well-being. A significant number of studies 
reported the consequences of excessive case load, including hav-
ing large trauma volumes (R86) and work hours (R2, 5, 6, 14, 
18, 29, 31, 34, 35, 37, 47, 70, 73, 75, 87, 92, 93, 96, 99, 105, 
117, 130, 162, 174, 178) on surgeon well-being. However, inade-
quate OR exposure among trainees (R1) and complex and rarely 
performed procedures among attending surgeons (R142) were 
also assessed and found to have negative impacts on surgeon 

well-being. Additional studies focused on the impacts of inad-
equate research and administrative time and spending time on 
nonclinical activities (R88, 172). Frustration with work (R6, 78, 
90), including missed educational opportunities (R17, 31, 35, 37, 
42, 93, 175), and a lack of opportunity for career advancement 
(R65) were associated with dissatisfaction. Three studies found 
the role of medical error (R82) and recent malpractice lawsuits 
(R31, 123) to be strongly related to a surgeon’s level of dis-
tress. Additional factors contributing to suboptimal well-being 
included lack of career satisfaction (R71), difficulty communi-
cating with patients (R21, 58, 123), and shame exposure (R72).

Home Life

Satisfaction with work-life balance was found to positively 
impact well-being (R8, 18, 20, 44, 58). Four studies identified 
having children (R10, 96, 139, 155), in 1 additional study older 
children (R31), as having a positive impact. Additionally, hav-
ing a partner (R6), greater number of years married (R87), and 
social support (R21) were found to be beneficial to the well-be-
ing of surgeons. Finally, social networks (R44), and spending 
time with those networks (R96), were identified as being advan-
tageous to surgeons.

Tension between work and family were often considered in 
relation to well-being (R47, 71, 85, 86, 88, 94, 96, 123, 167, 
177). Converse to the studies that focused on the positive impacts 
of having children described above, 3 additional studies focused 
on the negative impacts of having children at home (R87, 175), 
with a specific focus on childcare issues (R156). Similarly, 1 study 
identified having an older adult at home as a source of additional 
stress (R156). Social and personal stressors (R1, 14), a lack of 
recreational time (R162), and a lack of personal growth (R71, 
177) were all negatively associated with well-being. Finally, sev-
eral studies explored the impact of stress from strained spousal 
or partner relationships (R85, 94, 95, 123, 157).

Personal

Both male and female identity were identified as having the 
potential to positively impact well-being (R9, 31, 139). Two 
studies identified lower experience level (R9, 104) to positively 
impact well-being while several identified greater experience 
level (R29, 60, 87, 141, 180) to be beneficial. Similarly, 1 study 
found younger age (R9) to be advantageous, while 1 identi-
fied older age (R31) as having a positive impact on well-being. 
Pediatric, cardiothoracic, and neurosurgery were identified as 
having surgeons with higher levels of well-being (R31, 97). 
Personal practices, such as making time for hobbies (R7), lim-
iting alcohol use (R7), dispositional mindfulness (R118), and 
health maintenance (R8), were found to be constructive. Finally, 
individual characteristics including emotional stability (R12), 
extraversion (R12), emotional intelligence (R79), positive out-
look (R8), grit (R115), and resilience (R163) were found to 
enhance surgeon well-being.

Negative gender-related attitudes and behaviors were iden-
tified as having consequences to surgeons (R19, 25, 30, 37, 75, 
99, 123, 155, 157, 162, 181–183). Trauma, vascular, and urol-
ogy surgical subspecialties (R9, 31, 82, 92, 181, 183, 184) were 
found to negatively impact surgeon well-being, as were junior 
academic rank (R37, 53, 93, 183) and younger age (R37, 71, 92, 
93, 172, 175). Two studies addressed the impacts of the inability 
to discuss personal distress (R123) and lack of access to men-
tal health services (R18). Low efficacy (R88) and questioning 
career choice (R100) were also identified as having a negative 
impact on well-being.

http://links.lww.com/AOSO/A11
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DISCUSSION

This systematic review is the first to comprehensively examine 
the critical elements of surgeon well-being, highlighting import-
ant and much-needed opportunities for improvement and fur-
ther investigation. We found that overall, despite the lack of a 
cohesive definition of well-being, the existing literature was con-
sistent with regard to reporting the multitude of variables that 
constitute surgeon well-being, its impacts, and the implications 
of suboptimal well-being. As such, we take this opportunity to 
present best practices to optimize surgeon well-being using the 
reviewed literature and framed by a wellness model proposed by 
the American College of Emergency Physicians, which encom-
passes occupational, emotional, physical, financial, spiritual, 
social, and intellectual components (Fig. 3).25

The occupation of surgery is characterized by demanding, 
high-risk work with unique burdens that can contribute to sub-
optimal well-being.26 The pressure of mastering medical and sur-
gical knowledge, navigating the technical aspects of each case, 
and hospital logistics may lead to higher rates of burnout and 
career dissatisfaction among other aspects of well-being. Such 
negative effects have been associated with a higher likelihood of 
leaving the surgical field altogether.27 Multiple opportunities exist 
to help prevent these unfortunate events. Broadly, greater focus 
should be made on better aligning surgeon skillset with respon-
sibility and authority.28 Meaning, a surgeon who has dedicated 
substantial time to developing and refining their skills should 
use their skills and time in the most meaningful and productive 
ways.29 For example, rather than collecting and sharing health 
information in an effort to reduce medical error and improve 
the quality of medical care, electronic health records have led 
to greater administrative and clerical duties among providers at 
the expense of direct patient contact and in some cases, phy-
sician perceptions of poorer care.30 Redistribution of electronic 
medical record tasks and other less meaningful administrative 
duties to nonsurgeons can offload some of this work and allow 
surgeons to better align their skillset with their responsibili-
ties.31 Excessive caseload, hours worked, and call duties were an 
important stressor among surgeons in the reviewed studies.32,33 
Rather than incentivizing surgeons to focus only on productivity, 
which has been found to increase the risk of burnout, institu-
tions should offer creative compensation models depending on 
surgeon need.34 From the resident trainee perspective, attrition 
rates have been reported to be highest during internship year and 
among underrepresented minorities and women, and often occur 
while on certain rotations that inherently require exhaustive 
work or sleep deprivation.35 This may represent an opportunity 
to redesign the surgical training curricula to moderate workload 
as needed and provide meaningful mentorship and support for 
residents. Finally, institutions must make efforts to reduce barri-
ers for advancement including transparent salary and promotion 
procedures, opportunities for leadership especially among under-
represented minorities and women, and creating and maintain-
ing a culture where inclusion is a priority and discrimination, 
harassment, and bullying are not tolerated.

The surgeons’ natural inclination to develop their own prac-
tices and mold their respective niches is often challenged when 
surgeons are forced to balance work with other facets of life.10 
Surgeons demonstrate a strong desire to procure protected time 
in both personal and professional spaces.36 Limiting adminis-
trative duties and supporting work that is meaningful to sur-
geons, as mentioned above, would allow surgeons to develop 
their own professional interests. Departments may also consider 
professional development and leadership programs and support 
collaboration both within and between their disciplines to fos-
ter intellectual growth and enhance departmental culture.37,38 
Multiple studies have indicated a need for structured mentor-
ship programs to provide both professional guidance and social 
support with current programs clearly showing improved qual-
ity of life measures.39–41 Further, surgeons and institutions may 

consider promoting opportunities for difficult conversations 
where individuals are safe to experience vulnerability in dis-
cussing patient complications and personal distress.42,43 Such 
activities may facilitate a cultural shift from one focused on pro-
ductivity to one that promotes self-care and resilience as well as 
a space that ensures psychological safety.38,44,45 Surgeons over-
seeing resident trainees have the unique opportunity of support-
ing well-being by intentionally refusing to participate in either 
shaming events or public humiliation, thereby deconstructing 
the unrealistic idea of the “perfect surgeon.”46,47

Social belonging and constructive, meaningful relation-
ships are known to positively impact surgeon well-being; with 
interactions taking the form of strong mentorship, affirmative 
relationships with a spouse or partner, and supportive col-
leagues.48,49 Through our review, however, the inverse also held 
true with social stressors, lack of available mentors, and marital 
distress and work-home conflict contributing to burnout, career 
dissatisfaction, and decreased overall well-being.48,50,51 Although 
many studies focus on social support outside of work, our 
review as well as recent reports examining physician coworker 
support suggest that stronger collegial support and more robust 
mentorship also prove beneficial to well-being.52,53 Systems pro-
moting these relationships could include programming activities 
separate from work duties and locations to bring peers together 
socially, formal mentor pairing, and peer-to-peer debrief oppor-
tunities following emotionally challenging situations among 
others.54,55

Across studies, surgeons demonstrated high levels of emo-
tional exhaustion and depersonalization, consistent with recent 
studies of physicians across different specialties.56 Complicating 
this picture, surgeons often report high rates of alcohol and sub-
stance abuse while also reporting low rates of seeking psycho-
logic or psychiatric health due to fear of diminished reputation, 
loss of respect, and shame or embarrassment in seeking help.57–59 
With stigma surrounding mental health being particularly prev-
alent within surgical subspecialties, there is a need to provide 
surgeons with stress-management training and to develop sys-
tems to identify and intervene in cases of emotional exhaus-
tion.60 Individual factors such as emotional stability, emotional 
intelligence, coping mechanisms, and personal fulfillment were 
found to have a positive impact on well-being, although their 
ability to mitigate more significant anxiety, post-traumatic stress 
disorder, and the emotional impact of negative outcomes or 
mass casualty incidents warrants further research.61–64

As a career, surgery is physically demanding and exhausting, 
requiring surgeons to work long hours and maintain poor and 
rigid postures for prolonged periods.65 Surgical careers have also 
been found to impact other areas of physical health—including 
poor rates of preventative health screenings66 and more issues 
with female infertility compared to the general population.67 
Institutions must actively provide resources that promote sur-
geon well-being through efforts such as establishing comfortable 
call rooms where surgeons can rest during night shifts, limiting 
the number of consecutive hours that a surgeon works,68 intro-
ducing more ergonomically favorable ORs and work,42 and 
providing access to fitness equipment and places.69 Additionally, 
practical duty hour regulations must be considered for both prac-
ticing surgeons and residents. Current Accreditation Council for 
Graduate Medical Education guidelines only restrict resident 
duty hours, and even then, they unreasonably allow residents 
to work 24 consecutive hours,70 which is in direct contrast to 
Centers for Disease Control and Prevention recommenda-
tions for individuals to sleep at least 7 hours every 24 hours.71 
Most importantly, it is imperative that institutions and surgical 
departments cultivate and promote a culture that encourages 
surgeons to take personal time to address and maintain their 
physical health needs at their own discretion.

A significant disadvantage of the nature of surgical train-
ing is the accrual of large financial debt—through the costs 
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of medical education, examinations, and post-graduate train-
ing—upwards of $350,000, which surgeons continue to repay 
even 30 years post-graduation.72 This problem is exacerbated 
by the lack of support available to surgeons, specifically when 
trying to navigate financial matters such as financial plan-
ning, contract negotiations, and loan repayment. Moreover, 
a significant salary inequity exists between men and women 
physicians, with women physicians of all specialties being 
compensated about $51,000 less than their male colleagues.73 
Additionally, despite surgeons increasingly caring and operat-
ing on more complicated, older patients, compensations have 
remained the same for 20 years, despite a significant increase 
in the cost of goods.74 In other words, surgeons are not being 
incentivized to do more work for less pay. The constant anxi-
ety regarding these financial concerns has been shown to neg-
atively impact physician well-being.73 In order to address this 
burden at an institutional level, more focus should be placed 
on providing equitable support and guidance when navigat-
ing contract negotiations and establishing and disseminating 
information that promotes financial well-being. At a broader 
level, however, significant opportunities exist to reevaluate the 
financial debt of surgeons, with significant need to provide 
greater access to loan forgiveness and repayment options to 
surgeons through both federally supported programs, such as 
the National Institutes of Health Loan Repayment Program, 
and institution-specific programs.

Our search has several limitations inherent to systematic 
reviews. First, we recognize that well-being measurement has yet 
to reach consensus.75 However, we were intentionally broad in 
our definition of well-being in an effort to be as inclusive as pos-
sible when conducting our search. Further, although publication 

and search biases were possible, we strived to minimize these 
through broad capture of surgeon well-being, specifically by 
searching 5 large databases with the assistance of a research 
librarian and performing a hand search of all the references from 
the included studies. Although we recognize that there are other 
elements that may impact surgical well-being (eg, physical and 
emotional stress in OR specifically), we chose to focus our study 
on the less technical elements of surgery. Furthermore, despite 
our focus on studies in the United States, our findings may plau-
sibly be extrapolated across different countries. Previous liter-
ature has demonstrated shared concerns in surgeon well-being 
across multiple countries including optimal strategies for inter-
vention at various phases during a surgeon’s career. Finally, we 
recognize the limitations of the solutions offered and acknowl-
edge that this was not meant to be a comprehensive review of 
interventions. Despite these limitations, our findings are consis-
tent with the attitudes and practices of physicians in other non-
surgical specialties.

CONCLUSIONS
To our knowledge, this is the first systematic review to compre-
hensively characterize surgeon well-being and potential inter-
ventions that promote and support both practicing surgeons 
and surgical trainees. Beyond burnout and career satisfaction, 
we provide a more nuanced examination of surgeon well-being, 
systematically evaluating its components, influential factors, 
and the subsequent consequences of suboptimal well-being. 
Importantly, the numerous negative effects of suboptimal 
well-being highlight the critical need to develop and implement 
effective interventions that encompass both the personal and 

FIGURE 3. Surgeon well-being components.
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professional domains such that lasting and meaningful change 
occurs.
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