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BACKGROUND: Burnout is a negative workplace syndrome of emotional exhaustion,
cynicism, and perceived professional inefficacy that risks the patient-provider relationship,
patient care, and physician well-being.
OBJECTIVE: To assimilate the neurosurgical burnout literature in order to classify burnout
among domestic and international neurosurgeons and trainees, identify contributory
factors, and appraise the impact of wellness programs.
METHODS: A scoping review identified the available literature, which was reviewed for
key factors related to burnout among neurosurgeons. Two researchers queried PubMed,
Embase, Google Scholar, Cochrane, and Web of Science for articles on burnout in neuro-
surgery and reduced 1610 results to 32 articles.
RESULTS: A total of 32 studies examined burnout in neurosurgery. A total of 26 studies
examined prevalence and 8 studies detailed impact of wellness programs. All were
published after 2011. Burnout prevalence was measured mostly through the Maslach
Burnout Inventory (n = 21). In 4 studies, participants defined their own understanding of
“burnout.”Domestically, burnout prevalencewas 11.2% to 67% among residents and 15% to
57% among attendings. Among trainees, poor operative experience, poor faculty relation-
ships, and social stressors were burnout risks but not age, sex, or marital status. Among
attendings, the literature identified financial or legal concerns, lack of intellectual stimu-
lation, and poor work-life balance as risks. The impact of wellness programs on trainees is
unclear but group exercises may offer the most benefit.
CONCLUSION:Noticeablemethodological differences in studies on trainee and attending
burnout contribute to a wide range of neurosurgery burnout estimates and yield signif-
icant knowledge gaps. Environment may have greater impact on trainee burnout than
demographics. Wellness programs should emphasize solidarity.
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B urnout is a negative workplace syndrome
from chronic exposure to job-related
stress.1,2 Applicable to many occupa-

tions,2,3 burnout originally described an
emotional phenomenon within the healthcare
sector of emotional exhaustion, cynicism, and
perceived professional inefficacy that challenged
the provider-recipient relationship.1,3,4 Burnout
starts in medical school,5 increases during
residency,6 and persists in the attending
physician.7

ABBREVIATIONS: DP, depersonalization; EE,
emotional exhaustion; MBI, Maslach Burnout
Inventory; MVR, multivariate regression; NR, not
reported;OR, odds ratio; PA, personal achievement

By compromising the physician’s individual
well-being and relationship with patients and
colleagues, the impact of burnout is far-reaching.
Substance abuse,8,9 sleep deprivation,10 stress,11
depression,11 suicidal ideation,11-13 poor diet
and exercise,9 career dissatisfaction,14 deterio-
rating personal relationships,12 and desire for
early retirement15 are select manifestations of
physician burnout. The problem has become
even more urgent with the realization that the
financial cost of burnout to the healthcare system
approaches $4.6 billion per year.16 Associated
medical errors,17,18 patient noncompliance,19
decreased care quality,20,21 malpractice suits,12
and physician turnover22 contribute to this
figure. Responding to burnout, hospitals and
residencies have invested in “wellness programs”
to counteract its impact.23,24
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BURNOUT IN NEUROSURGERY

TABLE 1. Inclusion Criteria and Search String for Scoping Review

Inclusion criteria Written in English
Provides empirical research on

© Neurosurgery residents or attendings in the US or
internationally and

© Burnout prevalence or
© Institutional programs aiming to mitigate burnout

Search string PubMed, Google Scholar,

Embase, Cochrane, Web of
Science

(“burnout”OR “burn out”OR “burnt out”OR “burned

out”) AND (neurosurgeon OR neurosurgery OR
“neurological surgery”OR "neurologic surgery”)

Many studies have investigated burnout in medicine and
surgery, but studies dedicated to burnout among neurosurgeons
are belated and few.6,7 The objective of this scoping review was to
assimilate the neurosurgical burnout literature, classify burnout’s
prevalence among domestic and international neurosurgeons
and trainees, and contextualize its prevalence in comparison to
other specialties. This review identifies protective or contrib-
utory burnout factors specific to neurosurgeons and appraises the
impact of wellness programs. By identifying knowledge gaps in
the literature, this review may guide future steps in mitigating
burnout among neurosurgeons.

METHODS

Search Strategy and Literature Selection
We performed a scoping review of the neurosurgical burnout liter-

ature using a framework derived from Arksey and O’Malley25 and Levac
et al26 and updated byMunn et al.27 We adhered to the 5mandatory parts
of the framework: (1) identification of a research question, (2) identi-
fication of relevant studies, (3) study selection, (4) data charting, and
(5) result collation and summarization. We deemed a scoping review
appropriate as our objective was to transparently classify the neurosur-
gical burnout literature, summarize its key characteristics or factors, and
identify outstanding knowledge gaps.27

The initial search was performed in PubMed, Embase, Cochrane, and
Web of Science. Review of articles, references, comments, gray literature,
and Google Scholar yielded additional findings. Inclusion criteria and
string searches are in Table 1. Search flow is detailed in Figure 1. Repeat
literature search performed prior to submission captured publications
added after the initial search.

Handling and Summarizing
Eligible studies were screened in 2 stages. For the first level, only

the title and abstract were reviewed. At the second level, the article
was reviewed in its entirety and relevance reconciled between authors
via Covidence™ (Veritas Health Innovation, Melbourne, Australia). A
Microsoft Excel R© Version 16.40 (Microsoft, Redmond, Washington)
spreadsheet detailed neurosurgical experience (resident or attending),
number of respondents and response rate, country of origin, burnout
metric and prevalence, and factors that protected against or increased
the risk of burnout on multivariate regression. One author (C.M.)
carried out this process after authors reached consensus on relevant
factors.

FIGURE 1. Flow chart of search results.

RESULTS

Overall
A total of 32 studies empirically examined burnout in neuro-

surgery with 26 studies examining prevalence and 8 studies
detailing wellness program impact. All studies were published
after 2011 with the majority (n= 22, 69%) published from 2018
to 2020 (Figure 2). Prevalence was measured most commonly
through the Maslach Burnout Inventory (MBI) (n = 21) in
its 22-question (n = 14), 16-question (n = 2), and 9-question
(n = 3) forms, a derived 6-question form (n = 1), and a derived
2-question form (n = 1). In 4 studies, respondents defined their
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MACKEL ET AL

FIGURE 2. Histogram of empirical studies related to burnout in neurosurgery
published by year. Note 2020 only includes studies published prior to July 1.

own understanding of “burnout.” Prevalence was reflected in
14 studies on residents and 13 on attendings; 20 studies were
US-focused, 5 international, and 1 US and international. Seven
studies providedmultivariate regression of factors affecting neuro-
surgery burnout prevalence.

Burnout Among US Neurosurgery Residents
Nine studies assessed burnout among current US neuro-

surgery residents with a burnout rate of 11.2% to 67%6,28-35

(Table 2). Definition of “burnout” varied with report: the
9-question MBI was utilized in 3 studies,28,32,35 the 22-question
MBI in 2 studies,30,34 the respondent’s definition of “burnout”
in 2 studies,29,33 a cumulative score of MBI subcomponents in
1 study,31 and a meta-analysis amalgamating 2 studies utilizing
different MBIs.6
Three multicenter studies utilized the MBI definition

for burnout of high emotional exhaustion or depersonal-
ization.28,30,32 These studies reported burnout of 33%,32
36.5%,28 and 67%.30 Each study reported similar rates of
emotional exhaustion (29%, 32.5%,28 and 36%30) but different
rates of depersonalization (21.6%28 vs 60%30) and low personal
achievement (0.4%28 vs 43%30 vs 84.3%32). Jean et al31 incor-
porated personal achievement into the definition of burnout,
defined burnout as a cumulative score of the MBI subparts, and
included Canadian respondents, making their 11.2% burnout
rate not directly comparable.
Three studies reported factors associated on multivariate

regression with burnout.30-32 Risk factors for burnout among
neurosurgery residents were poor operative experience,30,31 poor
faculty relationship,30 and serious nonwork stressors.30,32 The
only protective factor was the trainee having children.32 Age,30
sex,30,32 or marital status30,32 did not affect burnout. On MBI
subcategorization, Shakir et al reported increased depersonal-
ization in years 2 and 4 of residency and personal achievement
among married residents.32 Although Shakir et al32 described an
inverse linear relationship between residents’ burnout and “grit”
(“perseverance or passion for long-term goals”) or “resilience”

(“measure of stress coping ability”), the correlation was weak
(r < 0.3).

Burnout Among US Neurosurgery Attendings
Seven studies reported burnout among US neurosurgery

attendings36-42; an eighth limited analysis to neurointerven-
tionalists43 (Table 3). Seven studies utilized the 22-question
MBI to determine burnout36-41,43; one allowed respondents to
define the term.42 All studies were multicenter.36-43 In 6 studies
that included all subspecialties and utilized the MBI definition
of burnout, burnout ranged from 27% to 56.7%.36-41 Two
studies documented prevalence of emotional exhaustion (range
14%-35.1%),36,39 depersonalization (27%-31.3%),36,39 or low
personal achievement (27%-28.4%).36,39 Burnout appeared
stable over time (38.5% in 201140 to 40% in 201941). Dandar
et al42 requested medical school faculty to identify whether they
were “burned out” or “burning out” based on their definition
of the terms; 103 neurosurgical faculty members reported a
“burnout” rate of 5% and “burning out” rate of 10%.
McAbee et al39 identified a challenging or academic

work environment and adequate personal time or work-life
balance as protective, while malpractice and financial concerns
risked burnout. Respondent age, sex, or subspecialty did not
predict burnout.39 Neurosurgeon burnout was associated with
reduced satisfaction with neurosurgery as a career (odds ratio
[OR] = 0.17).39 Although Fargen et al43 analyzed factors
related to neurointerventionalist burnout, this study included
neurology and radiology attendings without neurosurgical
subcategorization.

Neurosurgery Burnout Compared to Other US
Specialties
Eight studies contextualized burnout among neurosurgery

attendings with that of other specialties37,38,40-45 (Table 4). The
rate of burnout in neurosurgery was 3.9% to 15% lower than the
mean burnout rate across all specialties.37,38,41,42 In 5/5 studies,
neurosurgery ranked in the bottom half of burnout,37,38,40-42
including the lowest subjective perception among 20 specialties.42
Using internal medicine subspecialization as the standard metric,
a career in neurosurgery protected against burnout (OR= 0.476);
by contrast, an emergency medicine career increased burnout
odds (OR = 1.875).41 Where neurosurgeons work closely
alongside other subspecialties, such as neuro-oncologists, neurol-
ogists, or radiation oncologists,44 or neurointerventionalists with
neurology or radiology backgrounds,43 neurosurgeons do have a
markedly different burnout rate43,44 and may have lower burnout
than nonphysicians in the field.44
Burnout among neurosurgery residents relative to residents

overall was a mixed comparison in 6 studies6,28,29,34,46,47
(Table 5). Shakir et al28 compared the burnout rate in their
survey of neurosurgery residents (36.5%) to a literature estimate
of 60% for all resident specialties and posited high personal
achievement among neurosurgery residents (87.1%) vs other
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BURNOUT IN NEUROSURGERY

TABLE 2. Burnout Among US Neurosurgery Residents

Study Location Subject
Number (%
response) Burnout metric % Burnout

Protective
(onMVR) Risk (onMVR)

Shakir (2018)28 US Residents 255 (21.3%) MBI (9-question)
High EE or
High DP

Overall = 36.5%
32.5% high EE
21.6% high DP
0.4% low PA

NR NR

Shakir (2020)32 US Residents 427 (30.8%) MBI (9-question)
High EE or
High DP

Overall = 33%
29% high EE
84.3% low PA

Children Significant social
stressors
Clinical rotation

Attenello (2018)30 US Residents 346 (21%) MBI (22-question)
High EE or
High DP

Overall = 67%
36% high EE
60% high DP
43% low PA

None
identified

Inadequate cases
(OR = 7.57)
Hostile faculty
(OR = 4.07)
Significant social
stressors outside
of work
(OR = 4.52)
Unhelpful mentor
(OR = 2.96)

Jean (2020)31 US/
Canada

Residents 107 (NR) MBI (cumulative
score of 6 questions)
High EE + high
DP + low PA

Overall = 11.2% None
identified

100-300
cases/year:
OR = 3.808∗
∗39.8%
>300 cases/year

Dyrbye (2018)29 US Residents
PGY-2

26 (NR) “EE”: I feel burned out
frommy work or
“DP”: I have become
more callous toward
people since I took
this job

Overall = 52% NR NR

Tang (2020)33 US Residents
Current and
former
Single
institution

64 (67%) “Have you
experienced a
burnout period that
began during
residency?”

Overall,
current = 59%
(10/17)
Overall,
former = 19%

NR NR

Bui (2020)34 US Residents
Single
institution

10 (NR) MBI (22-question)
High EE or
High DP

Overall = 50% NR NR

Low (2019)6 US Residents
Meta-analysis28,30

601 (NR) MBI (9 or
22-question)
High EE or
High DP

Overall = 52% NR NR

Ares (2019)35 US Residents

Single institution

Year 1 start: 21

(75%)
Year 1 end: 25
(89%)

MBI (9-question)

Moderate or high
EE or
Moderate or high
DP or
Moderate or low PA

Overall, year 1

start = 63%
Overall, year 1
end = 60%

NR NR

DP = depersonalization. EE = emotional exhaustion. MBI = Maslach Burnout Inventory. MVR = multivariate regression. NR = not reported. OR = odds ratio. PA = personal
achievement

resident specialties (48.1%) protected against burnout.28 In
a meta-analysis, Low et al6 estimated that the burnout rate
among neurosurgery residents (52%) was similar to US residents
overall (51%). In 3 small, single institution studies, neuro-
surgery residents had the lowest or second-lowest burnout rate
among surveyed specialties.34,46,47 However, Dyrbye et al29 noted

that neurosurgery residents ranked sixth in burnout among 20
specialties during the PGY-2 year.

Burnout Among International Neurosurgeons
Four studies reported burnout among international neuro-

surgery residents (16.9%-52.5%)31,48-50 (Table 6). Yu et al (2020)
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TABLE 3. Burnout Among US Neurosurgery Attendings

Study Location Subject
Number (%

response rate) Burnout metric % Burnout
Protective (on

MVR) Risk (onMVR)

Klimo (2013)36 US Attendings 85 (50%) MBI (22-question)
High EE or
High DP

Overall = 27%
14% high EE
27% high DP
27% low PA

NR NR

Shanafelt (2015)37 US Attendings 58 (NR) MBI (22-question)
High EE or
High DP

Overall = 50% NR NR

Shanafelt (2012)38 US Attendings 82 (NR) MBI (22-question)
High EE or
High DP

Overall = 40% NR NR

McAbee (2015)39 US Attendings 783 (24%) MBI (22-question)
High EE or
High DP

Overall = 56.7%
35.1% high EE
31.3% high DP
28.4% low PA

Academic
practice
(OR = 0.69)
Challenged at
work (OR = 0.60)
Good work-life
balance
(OR = 0.45)
Adequate time
for personal
development
(OR = 0.57)

Malpractice
accusation
(OR = 1.6)
Uncertainty of
future
earnings/reforms
(OR = 1.96)

Balch (2011)40 US Attendings 184 (NR) MBI (22-question)
High EE or
High DP

Overall = 38.5% NR NR

Shanafelt (2019)41 US Attendings 66 (NR) MBI (22-question)
High EE or
High DP

Overall = 40% NR NR

Fargen (2019)43 US Attendings
Neurosurgical
neurointerven
tionalists

115 (NR) MBI (22-question)
High EE or
High DP

Overall = 57% NR NR

Dandar (2019)42 US Attendings
Medical school
faculty

103 (NR) “Burned out”or
“burning out”as
defined by the
respondent

Overall = 15%
Burned
out = 5%
Burning
out = 10%

NR NR

MVR = multivariate regression. DP = depersonalization. EE = emotional exhaustion. PA = personal achievement. NR = not reported

identified factors associated with burnout. Older age (>35 yr),
marriage,<70 h of work per week, higher salary, and≥6 h of sleep
per night protected against burnout with the reciprocals risking
burnout.48 Workplace violence from patients or patient families
risked burnout.48 Jean et al reported multicontinental rates of
burnout, ranging from 16.9% in Africa to 26.9% in Europe,31
and observed hours worked was the common burnout risk.31
Notably, 41.6% of European trainees performed less than 100
cases/year, but the operative experience of 100 to 300 cases/year
protected against burnout.31

Four studies described burnout among international neuro-
surgery attendings (26%-49.71%)49-52 (Table 7). Yu et al49 noted
burnout among junior attendings (49.71%) was significantly
higher than among senior attendings (37.3 8%). Pranckeviciene
et al52 included low personal achievement in their definition

of burnout but only provided univariate analysis of factors.
Nishimura et al51 examined burnout among neurointervention-
alists. In the neurosurgical subgroup, Nishimura et al51 noted
that additional hours worked, call shifts, and TPA cases increased
burnout, whereas additional hours slept, days off, experience,
income, and operative cases reduced burnout. Combining the
responses of French residents with attendings, Baumgarten et al50
found pleasure at work and an agreeable personality protected
against burnout but neurotic personality, extensive work hours,
and family-work conflict increased risk of burnout.

Wellness Programs and Burnout
Increasingly, neurosurgical literature describes institutional

wellness programs implemented to mitigate resident burnout
(Table 8). Wellness program curricula include lectures on diet,
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BURNOUT IN NEUROSURGERY

TABLE 4. US Neurosurgery Attending Burnout Compared to Other US Specialties

Study Subject Burnout metric
% Nsurg
burnout Overall Observation

Shanafelt (2012)38 Attendings MBI (22-question)
High EE or
High DP

40% 45.8% Neurosurgery ranked 17/24
Highest odds of burnout:
Emergency medicine
(OR = 3.18)

Shanafelt (2015)37 Attendings MBI (22-question)
High EE or
High DP

50% 54.4% Neurosurgery ranked 18/24
Highest burnout: emergency
medicine 72%

Shanafelt (2019)41 Attendings MBI (22-question)
High EE or
High DP

40% 43.9% Neurosurgery ranked 14/24
Neurosurgery was protective
against burnout vs internal
medicine (OR = 0.476)
Emergency medicine was at
greatest burnout risk vs
internal medicine
(OR = 1.875)

Dandar (2019)42 Attendings
(Medical school
faculty)

“Burned out”or “burning
out”as defined by the
respondent

15% 30% Neurosurgery ranked 20/20
Highest cumulative burnout
rate neurology (37%)

Balch (2011)40 Attendings
(surgeons)

MBI (22-question)
High EE or
High DP

38.5% NR Neurosurgery ranked 8/14 in
burnout
Trauma surgery ranked 1 of
14 in burnout (51.6%)

Fargen (2019)43 Attendings
(neurointerventionalists)

MBI (22-question)
High EE or
High DP

57% 56% Radiology 57%
Neurology 52%

Yust-Katz (2019)44 Attendings
(neuro-oncology)

MBI (22-question)
High EE or
High DP or
Low PA

NR 61% No difference between
subspecialty of
neuro-oncology (radiation,
surgical, medical)
Lower rate of burnout vs
allied health professionals
(68%), basic scientists (83%)

Riccio (2020)45 Attendings (spine
surgeons)

“Burnout”as
“psychological, social,
and/or behavioral
debility”

NR 39% Combined survey of
orthopedic and neurologic
spine surgeons
Private practice as risk for
burnout

MVR = multivariate regression. DP = depersonalization. EE = emotional exhaustion. PA = personal achievement. NR = not reported

exercise, alcohol, balance, physical and mental health,35,53 guided
team exercise sessions,35,53 fitness and nonfitness team-building
events,54 mind-body wellness exercises (eg, yoga, Tai-Chi),54
promotion of independent physical activity,53 free gym access,35
and mentorship programs.35 A sample of 7 US institutions with
wellness programs described >50% resident participation in
6/7 programs, >25% faculty participation in 3/7 programs at
an average institutional cost of $6000 per year (range, $1500-
$15 000).54 The most published of these programs is the La
Sierra project at the Medical University of South Carolina,53,55-58
which has reported statistical improvement among volunteering
residents in anxiety, quality of life, and sleep quality after 12
mo53 with observable improvement in well-being endorsed by

trainee spouses.58 The University of Pittsburgh Medical Center
explored the impact of a wellness program on burnout but did
not observe a change in moderate or high burnout (63% vs
60%) after 12 mo, though the cohorts were not composed
of all the same residents.35 At a single institution, Tang et al
surveyed current and former residents on program components
that had a high or very high impact on recovery from burnout and
reported that faculty-initiated outdoor events (52%), program
social events (34%), improvements in personal health (34%),
and meaningful mentor relationships (31%) aided recovery while
institutional courses (9%), mindfulness techniques (5%), and
hospital-wide employee wellness programs (0%) had negligible
impact.33
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TABLE 5. US Neurosurgery Resident Burnout Compared to Other US Specialties

Study Subject Burnout metric
% Nsurg
burnout Overall Observation

Shakir (2018)28 Residents MBI (9-question)
High EE or
High DP

36.5% 60%
(literature
review)

Comparing the
neurosurgery survey results
with literature estimates for
all resident specialties:
High EE: 32.5% nsurg vs
44.2% all specialties
High DP: 21.6% nsurg vs
50.3% all specialties
High PA: 87.1% nsurg vs
48.1% all specialties

Low (2019)6 Residents
meta-analysis28,30

MBI (9 or 22-question)
High EE or
High DP

52% 51% Radiology 77.2%
Neurology 71.9%
Neurosurgery 7/14

Salles (2014)46 Surgical residents
Single institution

MBI (cumulative score of 22
questions)
High EE + High DP + low PA

NR NR Neurosurgery had second
lowest burnout 8/9

Fowler (2020)47 Residents
Single institution

“burnout”as defined by the
participants understanding
of the term.

NR NR Neurosurgery had lowest
burnout rate (5/5)
Significantly lower than
internal medicine

Bui (2020)34 Surgical residents
Single institution

MBI (22-question)
High EE or
High DP

50% 63.2% Neurosurgery with lowest
burnout rate among surgical
specialties (6/6)
Ob-gyn at 73%

Dyrbye (2018)29 Residents
PGY-2

“EE”: I feel burned out from
my work or
“DP”: I have becomemore
callous toward people since I
took this job

52% 45.2% Neurosurgery ranked 6/20
for burnout rate

DISCUSSION

Key Results
The World Health Organization adopts the International

Classification of Disease 11th Revision definition of “burnout” as
a problem associated with employment–specifically, a syndrome
resulting from chronic workplace stress that has been unsuc-
cessfully managed.2 Burnout is characterized by feelings of
depletion or exhaustion, negativity and cynicisms towards one’s
job, and professional ineffectiveness and unaccomplishment.2
The MBI quantifies these dimensions to identify workers at risk
of burnout.1

Despite the range of burnout reported among neurosurgery
residents (11.2%-67%.6,28-34), neurosurgery residents burn out
at a lower frequency than the average medical or surgical
resident6,28,34,46,47 excepting the PGY-2 year29 (an exceptionally
demanding year of neurosurgery residency28,33). Sporadically
identified as relevant in other specialties,59-62 the demographics
of age, gender, or marital status have not been shown to
affect burnout among neurosurgery trainees.30,32 The lack of
association between gender and burnout over the past decade
(2010-2019) is salient in light of prior data (1990-2009)

reporting higher attrition among female neurosurgery trainees
compared with male colleagues.63,64 The only demographic
factor impacting trainee burnout is protective–having children,
a finding replicated across specialties.59,65,66 Traits such as “grit”
and “resilience” are weakly correlated with burnout resistance in
neurosurgery32 and may instead increase likelihood of continuing
residency despite burnout.
Among trainees, environmental factors have clearer impact

on burnout. A portion of the trainee’s environment is beyond
the control of hospital and program (viz., the trainee’s social
situation).30,32 Programs can mitigate resident burnout in 2
ways: bymaximizing operative experience30,31 and byminimizing
deleterious faculty interaction.30 These insights apply to programs
domestic30,31 and international31,50 with the cost of negative
faculty relationships apparent across specialties.65,67,68 Although
fewer work hours have protected international residents against
burnout,31,48 strict duty hour limits put programs in the compli-
cated position of maximizing operative experience within this
temporal constraint.69,70
Faculty burnout is critical for the attending physicians

at burnout risk and residents whose burnout risk increases
when attending physicians’ burnout compromises the learning
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BURNOUT IN NEUROSURGERY

TABLE 6. Burnout Among International Neurosurgery Residents

Study Location Subject
Number (%

response rate) Burnout metric % Burnout
Protective (on

MVR) Risk (onMVR)

Jean (2020)31 Asia Residents 304 (NR) MBI (cumulative
score of 6
questions)
High EE + High
DP + low PA

Overall = 20% None 80-120 h/wk work:
OR = 2.713
>120 h/wk
OR = 3.203

Yu (2020)48 China Residents 690 (98.57) MBI (22-question)
High EE or
High DP

Overall = 42.3%
35.65% high EE
25.51% high DP
45.36% low PA

>35 yr old
OR = 0.54
married= 0.56
work< 56 h/wk 0.45
work 56-70/wk 0.55
11-15 × 10,000 yen
OR = 0.63
>16 × 10,000 yen
OR = 0.58
sleep ≥ 6 h 0.45

≤25 yr old OR = 1.31
divorced OR = 8.02
senior trainee
OR = 1.55
working >70 h/wk,
OR = 3.61
<10 × 10,000yen
OR = 2.09
Workplace violence
OR = 1.76
<6 h/d sleep
OR = 2.24,

Yu (2019)49 China Residents 372 (NR) MBI (22-question)
High EE or
High DP

Overall = 43.54% NR NR

Jean (2020)31 Europe Residents 196 (NR) MBI (cumulative
score of 6
questions)
High EE + High
DP + low PA

Overall = 26.9% Call 2x/wk,
OR = 0.390)
Number of
operations 100-300:
OR = 0.392∗
∗41.6% Europe
trainees <100 cases

No limit on
consecutive hours
worked OR = 2.062)

Baumgarten
(2020)50

France Residents 141 (100) MBI (22-question)
High EE or
High DP

Overall = 52.5% Pleasure at work
Agreeableness (DP)
∗analyzed in
conjunction with
attending responses

Work-family
conflict
Neuroticism (EE)
Work duration (EE)
∗analyzed in
conjunction with
attending responses

Jean (2020)31 Latin America Residents 107 (NR) MBI (cumulative
score of 6
questions)
High EE + High
DP + low PA

Overall = 24.5% None 80-120 h/wk work
OR = 2.971

Jean (2020)31 Africa Residents 65 (NR) MBI (cumulative

score of 6
questions)
High EE + High
DP + low PA

Overall = 16.9% None Every other day call

OR = 7.714

MVR = multivariate regression. DP = depersonalization. EE = emotional exhaustion. PA = personal achievement. NR = not reported

environment. Whereas surgical attendings in obstetrics, otolaryn-
gology, and orthopedic surgery are less likely to burn out
compared to their trainees,71 burnout among US neurosurgery
attending physicians appears similar to that of trainees (27%-
57%36-41 vs 33%-67%28,30,32,34). For US and international

neurosurgeons, financial and legal concerns augment burnout risk
whereas intellectual challenge and work-life balance protect.39,51
Although attending neurosurgeons burn out at somewhat lower
rates than other specialties,37,38,40-44 observations that compen-
sation,72 malpractice,73 loss of autonomy,74 time squandered
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TABLE 7. Burnout Among International Neurosurgery Attendings

Study Location Subject

Number (%
response
rate) Burnout metric % Burnout

Protective (on
MVR) Risk (onMVR)

Nishimura (2014)51 Japan Attendings
Neurosurgical
neurointerven
tionalist

1673 (NR) MBI (16-question)
High EE or
High DP or
Low PA

NR Hour slept/day:
OR = 0.84
Days off/week
OR = 0.64
Experience/10 yr
OR = 0.96
Income/1million
yen OR = 0.96
# operations
OR = 0.9

Hours worked/wk
OR = 1.17
Extra calls/5 calls
OR = 1.24
# tpa cases
OR = 1.17

Yu (2019)49 China Junior attendings 509 (NR) MBI (22-question)
High EE or
High DP

Overall = 49.71% NR NR

Yu (2019)49 China Senior attendings 321 (NR) MBI (22-question)
High EE or
High DP

Overall = 37.38% NR NR

Pranckeviciene
(2016)52

Lithuania Attendings 31 (39%) MBI (16-question)
High EE or
High DP or
Low PA

Overall = 26%
26% high EE
16% high DP
26% low PA

NR NR

Baumgarten

(2020)50
France Attendings 102 (23.6%) MBI (22-question)

High EE or
High DP

Overall = 47.5% Pleasure at work
Agreeableness
(DP)
∗analyzed in
conjunction with
resident responses

Work-family
conflict
Neuroticism (EE)
Work duration
(EE)
∗analyzed in
conjunction with
resident responses

on “unmeaningful” clerical work,75,76 infringement of work on
personal time,72,74 and poor leadership culture72 are risk factors
for burnout common across specialties.
Whether the institution of “wellness programs” meaning-

fully mitigates resident burnout remains an outstanding
question.33,35,53 Probably, wellness lectures or mindfulness
techniques do not redound as much benefit as group exercises,
which increase resident exposure to faculty invested in volun-
teering time. Faculty buy-in must be meaningful; for example,
“unsuccessful” mentorship programs have been associated with
negative resident program evaluations.77 However, institutional
culture and behavior modeling by faculty may not always concur
with wellness program goals since neurosurgery as a field has not
traditionally emphasized personal health.78

Strengths, Limitations, and Knowledge Gaps
A strong point of this review is its breadth and holistic

account of neurosurgery burnout. The integration of the literature
provides a comprehensive review of burnout among domestic and
international neurosurgery trainees and attendings and for the
first time contextualizes these findings within a single review. We

also indicated which factors have been demonstrated on multi-
variate regression to affect burnout to clarify avenues of inter-
vention. The search and inclusion process, which included a
research specialist and utilized multiple databases and queries,
is another point of strength. The primary limitation of this
study is inherent to scoping reviews: included studies are exempt
from scrutiny as to quality. Although study deficiencies may be
acknowledged (eg, small sample size, poor response rate), the
purpose of a scoping review is to assimilate a fragmented liter-
ature and crystallize where research should proceed.

Interpretation
We identified multiple knowledge gaps in neurosurgery

burnout research. First, heterogeneity persists in the definition of
“burnout” and limits comparison of studies. Most studies use the
MBI to determine “burnout” but vary in MBI form (9-, 16-, 22-
question) and inclusion of personal achievement, while a subset
leave respondents to provide their own definition of “burnout.”
Qualifying as “burned out” on the 22-question MBI requires
only several instances of emotional exhaustion or depersonal-
ization per month,7 yet Dandar et al42 reported among attending

950 | VOLUME 88 | NUMBER 5 | MAY 2021 www.neurosurgery-online.com

D
ow

nloaded from
 https://academ

ic.oup.com
/neurosurgery/article/88/5/942/6104893 by C

N
S M

em
ber Access user on 29 April 2021



BURNOUT IN NEUROSURGERY

TABLE 8. Empirical Studies of American NeurosurgeryWellness Programs

Study Composition Subjects Key findings

Spiotta (2019)53 La Sierra Project
Baseline psychological &

sleepiness testing
Biweekly wellness lectures
Weekly, guided, 1-h long,

team-based exercise
sessions
Promotion of independent

physical activity

Compared improvement
from July 2015 to June 2016
Eight voluntary resident
participants at 1 institution

Improvement in
Generalized anxiety disorder 7-Item Scale (P = .039)
Quality of life scale (P = .007)
Epworth sleepiness scale (P = .019)

No change in
8-item Personal Health Questionnaire Depression Scale

Buchholz (2018)55 La Sierra Project Survey of eight voluntary
resident participants at 1
institution with 1-3 yr’
experience in the program

8/8 residents reported wellness program was
“Very important” to residents
“Largely positive” to department

Spiotta (2016)56 La Sierra Project Survey of 6 faculty and 9
residents at a single
institution prior to
implementing wellness
program

15/15 respondents
Desired more time for self-care
Valued nutrition and exercise in a healthy lifestyle

Fargen (2016)57 La Sierra Project Survey of 6 faculty and 9
residents at a single
institution 4 mo after
implementing wellness
program

10/11 reported improved team-building and camaraderie
10/11 described program as important for residents
9/11 reported positive impact on department

Estrella (2019)58 La Sierra Project Survey of trainee spouses’
perspectives regarding
impact of La Sierra wellness
program on trainee partner

55% of spouses were concerned “often”or “every day”about
trainee partner’s overall health
100% of spouses felt fitness program benefited personal and
professional life of trainee at least “somewhat”
Spouses perceived “actual exercise”and “department
leadership valuing physical wellness”as the two most
important aspects of the fitness program to their trainee
partner

Ares (2019)35 Free gym access
Bimonthly wellness lectures
Weekly group gym visits
Renewed mentorship focus

Preintervention vs
postintervention
Voluntary responses from
21 vs 25 residents over 1
calendar year at 1 institution

No improvement in
MBI Burnout (63% → 60%, NS)
Perceived social support (Multidimensional Scale of
Perceived Social Support)

Tang (2020)33 Survey of 64 current and
former residents from a
single institution of recovery
factors for wellness and
burnout

Frequency of “recovery factors” cited as “high impact”
Outdoor activities initiated by faculty = 52%
Meaningful relationships with peers 42%
Residency program parties/social events = 34%
Improved exercise, nutrition, and/or personal health = 34%
Meaningful relationship with mentor = 31%
Institutional symposia and courses = 9%
Mindfulness techniques = 5%
Hospital’s employee wellness program= 0%

Wolfe (2019)54 Survey of program directors
from 7 institutions (MUSC,
LSU-New Orleans,
Minnesota, Tufts, Florida,
Vanderbilt, Wake Forest)

>50% regular resident participation: 6/7
<25% regular faculty participation: 4/7
>2 yr in existence: 4/7
Regular group/team-building events: 5/7
Regular wellness lectures: 5/7
Average cost: $6000/year (range, $1500-$15 000)
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physicians subjective declarations of burnout significantly less
than estimated by MBI studies. These discrepancies suggest (a)
the MBI is overly sensitive in identifying burnout and might
not represent “clinically significant” burnout or (b) “burned out”
respondents are unaware of and underestimate their burnout.79
Additionally, response rates in these studies are typically poor; it is
unknown what degree of burnout nonresponders experience and
whether significant response bias exists among responders.
Second, precision should be introduced to concepts such as

“financial security,” “personal stressors,” and “work-life conflict.”
Higher compensation might mitigate burnout by alleviating
financial stressors, but it does not follow that high salary alone
inoculates against cynicism or exhaustion. Similarly, it would
be useful to identify the sort of work-life balance associated
with lower burnout (eg, stable partnerships, raising children in
harmony, hobbies pursued). Third, as we assert that resident
and attending physician burnout is intertwined, resident and
attending burnout must be investigated within the same study,
including the understanding of each as to the other’s burnout.
Tang et al reported discrepancy between resident response of
burnout during residency and attending physician recall of
burnout during residency, which points to misunderstanding of
each other’s experiences.33 Finally, many factors that potentially
contribute to burnout are underexplored. Exposure to “morally
injurious experiences” (acts violating deeply held moral values)80
and patient suffering are sources of provider harm80-82 that
might reasonably hazard burnout among trainees and attending
physicians. Frustration with electronic medical records, hospital
administration, and insurance could also be probed with a focus
on neurosurgery.

Generalizability
This scoping review summarized burnout research as it pertains

to neurosurgery. Generalizability to other specialties is limited.
One finding that may prove generalizable is that meaningful work
(even if demanding) protects against burnout. The protective
factors of operative exposure among neurosurgery trainees and
intellectual challenge among neurosurgery attending physicians
may explain why neurosurgeons have lower burnout rates than
other specialties.

CONCLUSION

The prevalence of burnout and means to combat it are increas-
ingly researched in neurosurgery.Heterogenousmethodology, few
large-scale empirical studies, and differences between domestic,
international, trainee, and attending neurosurgeons complicate
aggregation of results. Tentatively, burnout may be best mitigated
among residents by maximizing operative exposure and by
minimizing ill will, whereas faculty may benefit from preser-
vation of financial security and work-life balance and reduction
of “meaningless” tasks. The optimal components of a wellness
program to mitigate neurosurgery resident burnout are undeter-
mined but probably emphasize resident-resident and resident-
faculty solidarity. Despite the rigors of neurosurgery as a field,

practitioners are somewhat less likely to burn out than those in
other specialties. Further research must unify the definition of
burnout, investigate variation between a respondent’s burnout
“score” and the neurosurgeon’s subjective experience of burnout,
examine additional factors such as patient suffering and moral
injury in provider burnout, and consider how attending and
resident neurosurgeon burnout may be fundamentally connected.
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COMMENT

W e are in the stage of “I can’t define it but I know it when I see
it” in our understanding of burnout in physicians in general and

specifically neurosurgeons. The authors highlight this in their decision
to search for all articles discussing “burnout” in neurosurgery rather than
setting any sort of requirement for specific characteristics of a formal
definition. In this setting a “scoping” review is appropriate. Such reviews
generally are intended to be broad, identifying aspects of definition,
types of evidence available, key characteristics or factors related to and
knowledge gaps of a subject. The goal is usually to inform agendas for
further research.

The authors identify the Maslach Burnout Inventory (MBI) as an
attempt to standardize certain aspects of the phenomenon of burnout.
They do not provide any information about the validity and reliability of
the measurement tool. One of the difficulties that authors of summaries
of publications face is that they cannot strengthen the quality of the
studies they examine. The lack of validity and reliability for the MBI is
one example. Another is the difficulty in comparing characteristics whose
definitions have not been clearly specified by the primary authors. For
example, “Where neurosurgeons work closely alongside other subspe-
cialties” is a concept that is difficult to give an operational definition.
We all know neurosurgeons whose definition of “working closely” with
others are markedly different. The authors give some reference to this
in their discussion “The primary limitation of this study is inherent to
scoping reviews: included studies are exempt from scrutiny as to quality.”
That statement should warn the reader to be very cautious in drawing
conclusions from the literature summarized in this article.

Fortunately, the authors recognize this and their conclusions are
modest and appropriate. They have done a service to the profession in
bringing this topic forward and pointing out the need for more research
of higher quality in order to identify ways to minimize this problem in
neurosurgery.

Stephen J. Haines
Minneapolis, Minnesota
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