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Abstract
Objective
To examine age and sex differences in burnout, career satisfaction, and well-being in US
neurologists.

Methods
Quantitative and qualitative analyses of men’s (n = 1,091) and women’s (n = 580) responses to
a 2016 survey of US neurologists.

Results
Emotional exhaustion in neurologists initially increased with age, then started to decrease as
neurologists got older. Depersonalization decreased as neurologists got older. Fatigue and
overall quality of life in neurologists initially worsened with age, then started to improve as
neurologists got older. More women (64.6%) than men (57.8%) met burnout criteria on
univariate analysis. Women respondents were younger andmore likely to work in academic and
employed positions. Sex was not an independent predictive factor of burnout, fatigue, or overall
quality of life after controlling for age. In both men and women, greater autonomy, meaning in
work, reasonable amount of clerical tasks, and having effective support staff were associated
with lower burnout risk. More hours worked, more nights on call, higher outpatient volume,
and higher percent of time in clinical practice were associated with higher burnout risk. For
women, greater number of weekends doing hospital rounds was associated with higher burnout
risk. Women neurologists made proportionately more negative comments than men regarding
workload, work–life balance, leadership and deterioration of professionalism, and demands of
productivity eroding the academic mission.

Conclusions
We identified differences in burnout, career satisfaction, and well-being in neurologists by age
and sex. This may aid in developing strategies to prevent and mitigate burnout and promote
professional fulfillment for different demographic subgroups of neurologists.
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Physician burnout, characterized by emotional exhaustion,
depersonalization, and low personal accomplishment, is in-
creasingly recognized as a crisis for the US health care sys-
tem.1 Burnout can lead to personal dissatisfaction, depression,
and increased suicide risk2 as well as compromised patient
care.3 Burned out physicians may leave the workforce, reduce
hours or call availability, and worsen the already existing
shortage of neurologists.4,5

In our 2016 survey of US neurologists, 64.6% of women and
57.8% of men had at least one symptom of burnout.6 How-
ever, our previous analysis found that age but not sex was an
independent correlate of burnout.6 Previous studies identified
age- and sex-specific associations with physician burnout,
career satisfaction, and well-being.7–12 Since burnout has been
recognized as a major problem among neurologists,6 we
reanalyzed our survey results using additional quantitative and
qualitative methods to further explore age- and sex-specific
factors associated with neurologist burnout.

Possible contributors to age-related differences include
career stage and characteristics of home life.10 Possible
contributors to sex-related differences include the unique
challenges women physicians face: sex discrimination,13

harassment,14 work–home conflicts,15 and childbearing
and family responsibilities,16 which may be most burden-
some in early career stages. Among a group of early career
academic physicians, women spent 8.5 hours per week
more on domestic activities compared to their male col-
leagues.17 In academia, fewer women are promoted to the
rank of full professor18 and other leadership positions.
Women physicians earn less than their male peers19 and
neurology is among the specialties with the highest gender
pay gap.20

We report differences in characteristics of burnout, career
satisfaction, and well-being associated with neurologist age
and between men and women neurologists.

Methods
Study population
The survey population included practicing neurologists who
were current members of the American Academy of Neu-
rology (AAN) and had a primary address in the United States.
Details of the survey population and study methods were
published previously.6 The present study focuses on that
sample of 4,127 practicing US neurologists. They were pro-
vided the survey instrument by mail, email, and fax, if
available.

Standard protocol approvals, registrations,
and patient consents
Consent to participate in the study was implied by completing
the survey. After the de-identified data were provided to the
AAN, the study was reviewed and granted exempt status by
the University of Pittsburgh Institutional Review Board.

Study measures
The survey6 consisted of 57 questions covering personal and
professional characteristics with standardized instruments to
measure burnout and career satisfaction (supplement e-1,
doi.org/10.5061/dryad.2mg3t27). Burnout was measured
using the 22-item Maslach Burnout Inventory–Human
Services Survey (MBI-HSS).21 The MBI-HSS has 3 sub-
scales to evaluate each domain of burnout: emotional ex-
haustion, depersonalization, and personal accomplishment.
Using the standard scoring criteria for health care workers,
and in keeping with previous studies and convention,6 we
considered respondents with high scores on the emotional
exhaustion (≥27) or depersonalization (≥10) subscales as
meeting the criteria for burnout. Career satisfaction was
assessed using 2 questions from previous physician surveys
regarding career and specialty choice.9,12,16,22,23 Questions
from the Empowerment at Work12,24 and Physician Job
Satisfaction25 scales explored meaning in work and pro-
fessional satisfaction. Two questions were asked about the
amount of time spent on clerical tasks directly and indirectly
related to patient care.26

Statistical and qualitative analysis
The statistical methods were reported previously.6 Differ-
ences between responders and nonresponders were tested
using χ2 tests for categorical variables and Wilcoxon tests for
continuous variables. In this study, modeling for multivariable
analyses was conducted using binary logistic regression with
lasso model selection and validated using bootstrapping. Age,
hours worked per week, nights on call per week, number of
outpatients, and weekends per year with hospital rounds were
entered as continuous variables. An age squared term was
included in the model to account for a nonlinear relationship
with burnout. Since a major goal of this study was to de-
termine if there were differences by sex, all interactions with
sex and the predictor variables were explored. These inter-
actions were included in lasso modeling in accordance with
lasso guidelines.27 Significant interactions were included in
the lasso and bootstrapping selection process. Because age
and years in practice were highly multicollinear, we included
only age in the logistic regression models because age was
used in prior burnout research.7,9,12 Plots of predicted risk
levels were calculated using the final multivariable logistic
model.

Glossary
AAN = American Academy of Neurology; CI = confidence interval;MBI-HSS = Maslach Burnout Inventory–Human Services
Survey; QOL = quality of life.
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For a logistic regression, a minimum of 10 outcome events per
predictor is recommended to have sufficient data to fit
a model.28 The binary logistic regression models in this study
included 17 predictors requiring 170 events. For female par-
ticipants, there were 361 events (560 female participants with
a score for burnout times 64.6% considered to have burnout),
and for male participants, there were 610 events (1,056 male
participants with a score for burnout times 57.8% considered
to have burnout).

The final portion of our survey invited respondents to enter
a supplemental free text response: “Thank you for your time
and responses. Is there anything else you would like to share
with AAN regarding burnout and well-being?” (supplement
e-1, doi.org/10.5061/dryad.2mg3t27) Answering this open-
ended question was voluntary. For qualitative analysis, a panel
of 5 neurologists and 2 non-neurologists coded free-text
responses (n = 676; 250 women and 426 men) following the
methods described by Miyasaki et al.29 to understand the
participants’ understanding of the experience and drivers and
mitigating factors of burnout, career satisfaction, and well-
being in their own words. Inductive analysis was used to
identify relevant themes by individual panelists. An initial
codebook was used to code 40 of the 676 statements. Dif-
ferences in coding were resolved through consensus and
tighter definitions of themes. In our previous qualitative study
of this survey population,29 we did not consider differences by
sex, but rather analyzed what all practicing neurologists who
contributed free text comments identified as contributors to
burnout and possible mitigators. Here, previously coded text
units (i.e., thematically coherent excerpts from longer free-
text responses) were analyzed by sex for the 4 themes that had
the highest difference in proportion of comments by men and
women and were also the top 4 themes commented upon by
women. Of the team of 3 qualitative researchers who rean-
alyzed the previously coded text units for this article, all 3 re-
read the relevant text units and analyzed them for differences
between men and women, the neurologist wrote the results,
and the 2 non-neurologists reviewed and provided comments.
We did not separate out qualitative statements by age and sex
because there were too few respondents in each age section to
reach saturation of themes.

Data availability
All supplementary data are available from the Dryad Digital
Repository (doi.org/10.5061/dryad.2mg3t27). Further ano-
nymized data can be made available to qualified investigators
upon request to the corresponding author.

Results
Response rate and representativeness
Of the 4,127 neurologists surveyed, 1,671 responded, for
a response rate of 40.5% (39.2% for men and 43.3% for
women: χ2 = 6.286; p = 0.012). The representativeness of the
respondents was previously reported6 and showed that all

demographic differences were no more than 3.7 percentage
points (table e-1, doi.org/10.5061/dryad.2mg3t27).

Personal and practice characteristics
Compared to men, women were about 7 years younger (95%
confidence interval [CI] 6–8) (figure e-1, doi.org/10.5061/
dryad.2mg3t27), more likely to practice in the northeast
(+6%) and less likely to practice in the south (−5%) (p <
0.05), and had 8 fewer years in practice (95% CI 7–9)
(table 1). Women were less likely to be in a solo practice
(−6%), more likely to be in an academic setting (+7%) (both
p < 0.05), more likely to be employed at a hospital (+13%),
and less likely to be an owner/partner (−12%) (both
p < 0.05).

Subspecialty, method of compensation,
and workload
Compared to men, women were less likely to identify them-
selves as a general neurologist (−13%) and more likely to
identify themselves as a specialist in child neurology (+3%),
movement disorders (+3%), or other (subspecialties with
fewer than 30 respondents) (+4%) (all p < 0.05) (table
e-2, doi.org/10.5061/dryad.2mg3t27). Compared to men,
women were more likely to be compensated with a salary plus
bonus (+6%), and less likely to report a pure production-
based income (−9%) (both p < 0.05). Men reported working
2 more hours per week than women (95% CI 1–4) and saw 6
more outpatients per week (95% CI 3–10).

Burnout, career satisfaction, and well-being
Table 2 describes burnout, career satisfaction, and well-being
among participants. Women had a higher burnout rate than
men (+7%, p = 0.007), due to higher scores in the emotional
exhaustion domain (+3%, p < 0.001). Personal accomplish-
ment scores were 1 percentage point lower for women than
for men (p = 0.003). Ten percent fewer women indicated they
would choose to be a physician again (p < 0.001) and 6%
fewer women were satisfied with their job compared to men
(p = 0.026).

Women reported 0.28 lower quality of life (QOL) (95% CI
0.06–0.50), 0.41 higher level of fatigue (95% CI 0.17–0.66),
and 10% lower work–life balance compared to men (p <
0.001). Women respondents were more likely (+15 per-
centage points) to indicate a lack of effective support staff
compared to men (p < 0.001). No sex differences were found
for depersonalization (p = 0.326), becoming a neurologist
again (p = 0.337), doing motivating activities (p = 0.580),
autonomy (p = 0.076), meaningful work (p = 0.105), or
satisfaction with clerical tasks either directly (p = 0.255) or
indirectly (p = 0.253) related to patient care.

Relationship of age and sex with burnout,
fatigue, and QOL
While burnout rates were 7 percentage points greater for
women than men for all survey respondents (p < 0.05), sex
differences in burnout rates were not significant within any
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Table 1 Personal and practice characteristics in men and women neurologists

Men (n = 1,091) Women (n = 580) p Value comparison M to Wa

Personal characteristics

Age, y

Mean 54.3 46.9 <0.001

Median 55 46

SD 12.1 10.1

Missing, count 0 0

Age % (and counts) in categoriesc <40 14.9 (163) 30.0b (174) <0.001

40–49 20.7 (226) 34.1b (198)

50–59 27.8 (303) 22.4b (130)

60–69 25.2 (275) 11.7b (68)

70+ 11.4 (124) 1.7b (10)

Geographic region,d % 0.048

Northeast 20.9 26.9b

Midwest 24.3 23.6

South 32.3 26.9b

West 21.9 21.9

AE, PR, VI 0.6 0.7

Missing, count 0 0

Years in practicee <0.001

Mean 20.1 12.1

Median 20 10

SD 12.4 9.4

Missing, count 52 24

% In categories <10 y 24.5 48.0b <0.001

10–19 y 22.9 26.4

>20 y 52.6 25.5b

How do you think your well-being compares to other physicians? % <0.001

Poor (bottom 30% of physicians) 7.5 5.3

Below average (31st–40th percentile) 18.8 25.7b

Average (41st–60th percentile) 36.2 44.1b

Above average (61st–70th percentile) 20.2 15.9b

Excellent (top 30% of physicians) 17.3 9.0b

Missing, count 3 0

Practice characteristics

Primary work setting, % 0.002

Solo practice 16.5 10.3b

Neurology group 20.7 17.1

Multispecialty group 14.0 12.8

Continued
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age category (all p > 0.05) (table 3), when age and burnout
were analyzed as continuous variables (figure 1), and in lo-
gistic modeling after adjusting for other covariates that were
associated with burnout (see next section). Burnout did not
have a linear relationship with age. The trajectories for emo-
tional exhaustion, depersonalization, and personal achieve-
ment were similar for men and women. For women and men,
emotional exhaustion initially increased with age, then began
to decrease around age 60. Depersonalization began to de-
crease around age 50 for women and men.

Neurologist fatigue and overall QOL also had a nonlinear
relationship with age. Both fatigue and QOL initially wors-
ened with age, then started to improve as neurologists got
older than about 50 (figure 2). The trajectories for fatigue and
QOL were similar for men and women.

Workload, career satisfaction, and
subspecialty in women and men by age
Data available from Dryad (table e-3, doi.org/10.5061/dryad.
2mg3t27) show workload in men and women within each age
category. There are several sex-associated differences (all p <
0.05) including hours worked per week (fewer in women <40
years old and 50–59 years old compared to men), outpatients
per week (fewer in women 40–69 years old compared to
men), weekends per year (fewer in women <40 years old
compared to men), and hours volunteering per month
(greater in women 60–69 years old compared to men).

Data available from Dryad (table e-4, doi.org/10.5061/dryad.
2mg3t27) show career satisfaction in men and women within

each age category. In the <40 years old age group, compared
to men, women had less interest in becoming a physician
again (p < 0.05), and less satisfaction with the amount of
indirect clerical tasks (p < 0.05). In the 40–49 years old age
group, compared to men, women had lower satisfaction with
work–life balance (p < 0.05), and less satisfaction with the
amount of direct clerical tasks (p < 0.05). In the <40, 40–49,
and 50–59 years age groups, compared to men, women were
more likely to indicate a lack of effective support staff.

Data available from Dryad (table e-5, doi.org/10.5061/dryad.
2mg3t27) show there is a larger percentage of men in general
neurology compared to women for those older than 40, but
not for those younger than 40.

Factors associated with burnout
Multivariable analysis exploring factors associated with
burnout in practicing neurologists found that sex was not
a significant factor (table 4). Greater autonomy (p < 0.001),
meaning in work (p < 0.001), reasonable amount of direct
clerical tasks (p < 0.001), and having effective support staff
(p < 0.001) were associated with lower burnout risk, while
working more hours per week (p < 0.001), more nights on call
(p = 0.024), more outpatients (p = 0.005), and having a higher
percentage of time in clinical practice (p = 0.006) were as-
sociated with higher burnout risk. The interaction between
sex and number of weekends with hospital rounds was also
significantly related to burnout. Burnout rates increased faster
for women than men as the number of weekends increased
(p = 0.019) (figure e-2, doi.org/10.5061/dryad.2mg3t27).
For every extra weekend, the risk of burnout increased by 3%

Table 1 Personal and practice characteristics in men and women neurologists (continued)

Men (n = 1,091) Women (n = 580) p Value comparison M to Wa

Academic-based 31.3 38.2b

Hospital-based 12.6 15.6

Government-based 3.1 3.3

Other 1.9 2.8

Missing, count 64 35

Employment status, % <0.001

Employed at a hospital 37.2 49.9b

Employed at a practice 22.9 22.8

Owner/partner 30.9 19.2b

Other 9.0 8.1

Missing, count 45 23

a Comparisons tested using Kruskal-Wallis for continuous variables, χ2 for nominal variables, and Mann-Whitney U for ordinal variables.
b This paired comparison (z test) was found to be significant at a p < 0.05 level.
c Ten-year age categories were used in an attempt to have roughly equal sized groups and still isolate the oldest and youngest neurologists.
d Regional designations: Northeast: CT, MA, ME, NH, NJ, NY, PA, RI, VT; Midwest: IA, IL, IN, KS, MI, MN, MO, NE, ND, OH, SD, WI; South: AL, AR, DC, DE, FL, GA, KY,
LA, MD, MS, NC, OK, SC, TN, TX, VA, WV; West: AK, AZ, CA, CO, HI, ID, MT, NM, NV, OR, UT, WA, WY; Other: AE (Armed Forces Europe), AP (Armed Forces Pacific),
GU (Guam), PR (Puerto Rico), VI (Virgin Islands).
e Since completion of residency and fellowship training.
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Table 2 Burnout and career satisfaction in men and women neurologists

Men (n = 1,091) Women (n = 580) p Value comparison M to Wa

Burnout indicesb

Emotional exhaustionc

Median 27.0 30.0 <0.001

% Low score 29.2 23.6d 0.007

% Intermediate score 20.2 17.6

% High score 50.6 58.8d

Missing, count 51 29

Depersonalizationc

Median 8.0 8.0 0.326

% Low score 37.5 34.7 0.516

% Intermediate score 21.9 22.3

% High score 40.6 43.0

Missing, count 44 24

Personal accomplishmentc

Median 40.0 39.0 0.003

% High score 55.4 47.8d 0.007

% Intermediate score 23.7 30.3d

% Low scoree 20.9 21.9

Missing, count 62 36

% Burned outf 57.8 64.6 0.007

Missing, count 35 20

Career satisfaction

Would become physician again (career choice), % yes 64.8 54.8 <0.001

Missing, count 29 20

Would become neurologist again (specialty choice), %
yes

68.0 65.7 0.337

Missing, count 25 15

Do you get to spend sufficient time doing those
activities that motivated you to choose neurology?
% mostly/very much so

45.0 43.5 0.580

Missing, count 51 38

Overall, I am satisfied with my job, % agree 68.9 63.4 0.026

Missing, count 34 17

Quality of life, fatigue, and work–life integration

Overall quality of lifeg

Mean (SD) 6.3 (2.2) 6.1 (2.1) 0.013

Median 7.0 6.0

Missing, count 2 3

Continued
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in women but did not increase for men. No additional factors
associated with burnout in either sex were found when the
final multivariable model was fit separately tomen and women
(table e-6, doi.org/10.5061/dryad.2mg3t27).

We plotted predicted probabilities of burnout by age based on
the composite multivariable logistic model (figure 3). Burn-
out probability increases slightly at first but starts to decrease
as neurologists get older. Figure 3 illustrates predicted prob-
abilities by age for 6 cohorts of neurologists: men and women
having high, average, and low risk of burnout. The overall
trajectory of burnout by age was the same for all cohorts, but
burnout risk increased or decreased based on values assigned
to the other variables in the multivariable model, including
reasonable amount of clerical tasks, outpatients per week,

autonomy, nights on call per week, meaningful work, effective
support staff, hours worked per week, and number of week-
ends rounding. Predicted burnout risk of men and women in
the high-, average-, and low-risk groups was almost identical,
consistent with the finding that sex was not independently
associated with burnout in the multivariable analysis.

Qualitative analysis
Analysis of the free text responses from women and men to
our open-ended final question, “Is there anything else you
would like to share with AAN regarding burnout and well-
being?” showed greatest differences for workload, leadership,
work–life balance, and professionalism (table e-7, supplement
e-2, doi.org/10.5061/dryad.2mg3t27). With regard to work-
load, women mentioned more unpaid work (e.g., teaching,

Table 2 Burnout and career satisfaction in men and women neurologists (continued)

Men (n = 1,091) Women (n = 580) p Value comparison M to Wa

Level of fatigueg

Mean (SD) 5.4 (2.4) 5.0 (2.3) 0.001

Median 5.0 5.0

Missing, count 8 1

Work schedule leaves enough time for personal/
family life, % agree

35.7 25.8 <0.001

Missing, count 30 21

Autonomy and meaning in work

I have significant autonomy in determining how I do
my job, % agree

61.5 56.9 0.076

Missing, count 30 16

The work I do is meaningful to me, % agree 86.6 89.4 0.105

Missing, count 32 15

Clerical tasks and support staff

The amount of time I spend on clerical tasks directlyh

related to patient care is reasonable, % agree
23.8 21.3 0.255

Missing, count 42 22

The amount of time I spend on clerical tasks indirectlyi

related to patient care is reasonable, % agree
16.7 14.5 0.253

Missing, count 46 20

Howmucheffective support staff do youhave to assist
you in your work? % too little

51.1 66.1 <0.001

Missing, count 51 22

a Comparisons tested using Kruskal-Wallis for continuous variables and χ2 for categorical variables.
b As assessed using the full Maslach Burnout Inventory.
c Per the standard scoring of the Maslach Burnout Inventory for health care workers, physicians with scores on the Emotional Exhaustion subscale ≥27, the
Depersonalization subscale ≥10, or scores ≤33 on the Personal Accomplishment subscale are considered to have a high degree of burnout in that dimension.
d This paired comparison (z test) was found to be significant at a p < 0.05 level.
e Low scores on the Personal Accomplishment subscale are less favorable.
f High score on Emotional Exhaustion or Depersonalization subscales of the Maslach Burnout Inventory (see Methods).
g Scale of 0 = As bad as it can be to 10 = As good as it can be.
h e.g., Order entry, dictation, laboratory results review, communicating with patients via a patient portal.
i e.g., Correspondence, completion of forms, answering phone calls.
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administration) than expected by their job description. Both
men and women mentioned taking leaves of absence,
changing to part time work, switching to hospitalist work
without call, removing themselves from call, early retirement,
or leaving medicine altogether. Men mentioned hobbies and
lacking sufficient time to pursue them, while women did not
mention hobbies at all.

Leadership-related comments revealed sex differences.
Women mentioned lack of pay equity (“I work at —, where
one of the division chiefs said at a dinner that it was okay for
women physicians to be paid only 70% of what male physi-
cians are paid because we work less”). Only women men-
tioned erosion of the academic mission due to pursuit of
relative value units even in academia. Men focused on loss of
autonomy in their practice by hospital and practice adminis-
tration not meeting their needs, and insurance and govern-
ment mandates eroding their ability to practice. Men also
mentioned that subspecialization of neurology reduced the
respect for general neurology and the ability for general
neurologists to practice.

In terms of work–life balance, women were more likely to
mention suicidal ideation, leaves, closing practice, and mental
health effects (“drowning,” “demoralized,” “emotional ex-
haustion”). Women also mentioned childcare/family re-
sponsibilities as additional work. Men mentioned suicide of
colleagues, but not suicidal ideation, and described family
time as enjoyment and wanting more time to engage in it, as
well as sacrificing family time for work.

Threats to medical professionalism, which can be defined as
having the expertise, trust, autonomy, and authority to place

the medical interests of their patients first,30 emerged as
a major theme in our original qualitative study.29 Women
made more negative comments about professionalism than
men. Both women and men mentioned linking physician
payment to patient satisfaction surveys has made them fearful
of “speaking the truth” or to give diagnoses that patients do
not want to hear. “Although there are elements of service in
what we do, we are not a service industry. We have to tell
people what they don’t want to hear, we have to ask them to
make changes that they may not be ready for, and we have to
have relationships with people based on respect and tough
love, not creature comforts.” Fear of litigation and doctor
rating websites further eroded their professional identity.

Discussion
We identified differences in burnout, career satisfaction, and
well-being by age and between men and women US neurol-
ogists using quantitative and qualitative methods. We pre-
viously found higher rates of burnout and lower rates of career
satisfaction in women than in men.6 However, sex was not an
independent predictive factor of burnout on multivariate
analysis.6

This finding can be explained by the relationship of burnout
with age combined with the demographics of our respond-
ents. In our survey population, burnout varied by age for both
women and men neurologists. Age-matched rates of de-
personalization and emotional exhaustion were the same for
women andmen, but the age distributions of men and women
differed, with women neurologists tending to be younger than
men. This finding is concordant with a recent study showing
that fewer women than men pursue neurology careers, with
the gap increasing by seniority.31 Previous studies showed age
is a more dominant factor in predicting physician burnout
than sex, which is also true in the general US working
population.9 Women and men now enter medical school in
near-even numbers.32 If women and men enter neurology
residencies in equal numbers and then all remain in the spe-
cialty, their burnout rates may equalize in the future.

Previous studies showed that age has a complex relationship
with burnout and well-being.7–12 In some studies, burnout rates
are higher in midcareer physicians.10 In most studies, burnout
decreases after middle age or with increasing age.7 These tra-
jectories may reflect different challenges associated with dif-
ferent career stages, including professional responsibilities and
compensation; and home life phases, including the family life
cycle, family structure and responsibilities, and the physician’s
health. The decrease in burnout with age may also reflect
negative selective pressure on the workforce, with older
physicians decreasing their workload or leaving clinical practice,
perhaps earlier than initially planned.7

Although overall burnout rates were the same for women and
men neurologists when adjusted for age, the characteristics

Table 3 % Burnout in men and women within each age
category

% Burnout of the
count in each cell
(with 95% exact
binomial confidence
intervals) Men (n = 1,056) Women (n = 560)

<40 58.5 (50.4–66.2)
(n = 159)

67.3 (59.7–74.2)
(n = 171)

40–49 64.5 (57.8–70.9)
(n = 220)

68.1 (61.0–74.6)
(n = 191)

50–59 64.1 (58.3–69.7)
(n = 290)

60.5 (51.3–69.1)
(n = 124)

60–69 57.0 (50.9–63.0)
(n = 270)

60.9 (47.9–72.9)
(n = 64)

70+ 29.9 (21.8–39.1)
(n = 117)

30.0 (6.7–65.3)
(n = 10)

Total 57.8 (54.7–60.8)
(n = 1,056)

64.6 (60.5–68.6)a

(n = 560)

a Sex significant at p < 0.05 for total men vs women using χ2. Sex differences
were not significant (all p > 0.05) for any of the age categories using a paired
comparison (z test).
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and experience of the workplace and burnout differed be-
tween women and men. Our survey did not include sex-
specific questions, such as asking about childcare and
domestic responsibilities or experiences of sex discrimination.
However, quantitative analysis of differences in survey
responses between women and men, multivariable analysis
exploring factors associated with burnout, and qualitative
analysis of the free-text comments enabled us to explore sex-
specific themes related to burnout, career satisfaction, and
well-being.

Personal and external determinants likely contribute to the
sex-associated differences we identified. Women and men had
different work characteristics, issues related to career satis-
faction and subspecialty choices. Greater numbers of week-
ends spent doing hospital rounds was associated with higher
burnout risk in women but not men.

The qualitative analysis results were especially revealing.
Women indicated they experienced the workplace in a differ-
ent manner than men, with comments reflecting pay inequity,
higher expectation for nonremunerative work, and less ad-
ministrative support. A previous study revealed that women

are less likely to negotiate job offers and, when they do, are
more likely to be viewed negatively.33 Women and men
neurologists who contributed free-text responses mentioned
different values associated with their work. Only women
commented that emphasis on productivity measures eroded
the academic mission, while men focused on autonomy. This
is consistent with a previous study that found alignment of
individual and institutional values is of greater importance to
women than men physicians.34

Women described their family commitments as adding to the
burden of work and, at times, being unable to be emotionally
available for their family. This may explain our finding that
burnout risk increased with more weekends rounding in the
hospital for women but not for men, since weekend rounding
might interfere with women’s family and home re-
sponsibilities. Emotional exhaustion has been linked with
persistent work–home interface stress.35 In women, such
stress was the most important predictor of emotional ex-
haustion. In contrast, in men, emotional exhaustion was as-
sociated with the lack of reduction in working hours, while
more support from colleagues mitigated work–home interface
stress. A study of US dual physician couples from 2010 to

Figure 1 Depersonalization, emotional exhaustion, and personal accomplishment by age and sex

Burnoutmeasures by age. Lowess curves, with 95% confidence intervals for themean,were fit separately formen (blue) andwomen (red) to show trajectories
by age. The black reference lines show the burnout cutoffs for each scale (≥10 for depersonalization, ≥27 for emotional exhaustion, and ≤33 for personal
accomplishment). The overlap of the curves indicates that burnout trajectories by age are similar for male and female participants.
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2015 found that women physicians with young children
worked fewer hours on average than their male peers, po-
tentially reflecting persistent societal expectations for women
to care for children.36 Despite difficulties in meeting demands
for dual roles, having children has been associated with
stronger career satisfaction for women physicians.16 Burnout
rates in women physicians are lower in the Netherlands,
which has better maternity leave policies and greater physician
control over work schedules, than the United States.37

In our study, women commented more frequently than men
on mental health issues, specifically depression and suicidal
ideation. However, it is unknown if this reflects sex differences
in prevalence of mental health issues or a higher likelihood of
disclosure by women neurologists. Depression, substance
abuse, and addiction have been associated with physician
burnout,38 but were not captured in our survey.

Neurologists may be especially prone to experience burnout
due to the demands for a detailed history and examination
coupled with personality factors of conscientiousness, making
it difficult to operate under imperatives to increase patient
encounters.39 In addition, unintended consequences of the
current approach to patient satisfaction may play a role. Both

women and men commented that linkage of physician re-
imbursement with patient satisfaction scores disincentivized
them from having forthright conversations with their patients
regarding unfavorable diagnoses or prognoses.

The difficulties inherent in successful neurologic practice may
be intensified in women physicians, who, on average, spend
more time with their patients than men physicians and may
display a more compassionate attitude, potentially increasing
the risk for emotional exhaustion and compassion fatigue.40

Compounding matters, patient expectations differ for women
and men physicians. Female patients, compared to male
patients, seek longer and more empathic encounters, espe-
cially if their physician is a woman. Women physicians have
more women patients and more psychosocially complex
patients compared to men physicians. However, physician
schedules are not adjusted either for the sex of the physician
or the patient’s characteristics.41 Women in our study also
practiced more often in lower earning subspecialties, which
may contribute to lower feelings of accomplishment or
recognition.42

Our study has several important limitations. The collected
data were self-reported, which could introduce response bias.

Figure 2 Fatigue and overall quality of life (QOL) by age and sex

Level of fatigue on average and overall QOL by age. Higher values indicate less fatigue and better quality of life. Lowess curves, with 95% confidence intervals
for the mean, were fit separately for men (blue) and women (red) to show trajectories by age. Both values initially decrease with age but eventually start
increasing with age. The overlap of the curves indicates that fatigue and quality of life trajectories by age are similar for male and female participants.
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Any response rate less than 100% can reduce the ability to
generalize findings to the population of interest. Only 34% of
our respondents were women, with only 78 women older than
59 years. Although our respondents were representative of the
demographics of the study population of AAN member US
neurologists, analysis of a larger respondent base, or equal-
sized groups of men and women, may have found additional
differences between sexes, especially when categorized by age.
Our study also did not specifically account for physicians who
leave practice. The decrease in burnout over age 60 could be
explained if the most burned out neurologists retire earlier
than their peers. Variations in burnout rate by sex even when
adjusted for age might not be identified if dropout rates due to
burnout differ between men and women neurologists. This is
a potential subject for future research. Our survey did not
include questions about sex-specific topics such as number of
pregnancies, family and caregiving responsibilities, perceived
discrimination, pay differences, intent to work full-time or
part-time, and sexual harassment. Fewer comments were an-
alyzed in this study than in our qualitative analysis of burnout
that included all practicing neurologists.29 In this study, our
analytic focus was on differences in how men and women
commented about the 4 top categories of concerns including
those related to workload. Due to the exploratory nature of
the analysis and the small number of comments, we did not
quantify men’s and women’s responses for comparison.

Our study has important strengths. Our mixed-methods
survey had a relatively high participation rate and neurologists
in the sample were drawn from the AAN member database
that includes most US neurologists. Qualitative analysis of the
comments generated sex-specific hypotheses about neurolo-
gist burnout, career satisfaction, and well-being that were not
captured by our quantitative survey responses.

The topics identified in our qualitative analysis as potentially
sex-specific factors contributing to burnout will need to be
further studied to determine if they are generalizable. Future
qualitative research could ask neurologists specific questions
to more clearly elicit differences in women’s and men’s
experiences, for example: (1) What has driven or mitigated
burnout for you personally? (2) In your opinion, are these
drivers and mitigators the same or different for men and for
women?

Solutions to prevent burnout and promote career satisfaction
and well-being in women andmen should include initiatives at
the individual level and systemic and cultural changes. Pro-
motion of mental health, mindfulness, regular exercise, and
other measures aimed at increasing physician resilience have
small but significant benefits.7,43 Fostering communication
and support within peer groups is a promising, well-accepted,
and low-cost intervention to mitigate burnout for medical

Table 4 Factors associated with burnout using multivariable analyses

Predictor OR

95% CI

p ValueLower Upper

Female (compared to male) 0.820 0.569 1.180 0.2841

Autonomy in job (Q9a) (0 = disagree/neutral, 1 = agree) 0.311 0.237 0.407 <0.0001

Meaningful work (Q9b) (0 = disagree/neutral, 1 = agree) 0.280 0.164 0.478 <0.0001

Reasonable amount of direct clerical tasks (Q10a) (0 = disagree/neutral, 1 = agree) 0.476 0.355 0.638 <0.0001

Effective support staff (Q11) (0 = too little, 1 = about right) 0.651 0.504 0.840 0.0009

Hours worked per week (Q12) 1.015 1.006 1.024 0.0009

Percentage time in clinical practice (Q13_1) 1.008 1.002 1.014 0.0057

Nights on call per week (Q14) 1.071 1.009 1.137 0.0240

No. of outpatients (Q15) 1.007 1.002 1.011 0.0050

Age (Q19) 1.125 1.025 1.233 0.0128

Age squared (Q19) 0.999 0.998 0.999 0.0020

Weekends per year with hospital rounds (Q17) 0.991 0.977 1.006 0.2512

Interaction between sex and weekends with hospital rounds (Q17 by gender interaction) 1.032 1.005 1.061 0.0193

Abbreviations: CI = confidence interval; OR = odds ratio.
A logistic multivariable analysis was conducted to explore personal and professional factors associated with burnout (0 = not burned out, 1 = burned out).
Variables were selected for this model using a lasso method and verified using bootstrapped logistic modeling. All possible sex interaction terms were
included in the variable selection process. Personal characteristics considered for the model: age (continuous), region, sex. Professional characteristics
considered for the model: autonomy, meaningful work, direct clerical tasks, indirect clerical tasks, effective support staff, hours per week (continuous), %
clinical time (continuous), nights on call (continuous), number of outpatients (continuous), number of inpatients (continuous), number of weekends have
hospital rounding (continuous), academic vs clinical work setting, subspecialty, employment status, compensationmethod. Results shownwhen variable was
significant using lasso model selection methods. The final model was verified using bootstrapped logistic models with 1,000 repetitions. Sex was forced into
the model.
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professionals.44 Departmental and institutional changes re-
quire a larger commitment from leadership and are associated
with higher costs of implementation, but can be cost-effec-
tive.45 Changes may include more assistance with adminis-
trative and clerical duties that is equitably assigned, and giving
physicians more control over their work schedules. Successful
programs need to be tailored towards the individual practice
or institution and should involve input by physicians and
administrators prior to implementation.46 Organizational
loyalty can be increased and burnout decreased by granting
physicians more autonomy, promoting positive relationships
with colleagues, and ensuring their work is meaningful.47

Unilateral top-down decision-making will likely erode neu-
rologists’ professional satisfaction, as will the unintended
consequences of evaluating physician performance based on
current patient satisfaction measures. Furthermore, leaders
should recognize that men and women spoke equally of
a desire to spend more time with their families and in favor of
work–life balance.

Age- and sex-specific interventions to reduce burnout include
attitudinal change in leadership to provide pay equity,mentorship,
and equitable opportunities for academic advancement.31,48,49

Physician schedules could be adjusted to reflect professional re-
sponsibilities at different career stages and the characteristics and
expectations of the physicians’ patients.41 Administrative support
(office space, support staff access, start-up funds for researchers)
should be ample, unbiased, and transparent. Disparities in how
work is divided at home need to shift to support women in the
neurology workforce. Women with work–life balance concerns
stemming from the care of dependents (children and the elderly)
would benefit from egalitarian behavior in sharing these domestic
tasks.35 Organizational initiatives that offer career life counseling
and time banking may also help.50

The differences in burnout, career satisfaction, and well-being
by age and between men and women neurologists we found
and those from studies of other physicians suggest that efforts
to prevent or mitigate burnout and promote professional ful-
fillment will be most effective if they are personalized to reflect
the physician’s age, career stage, home life, and sex. These
challenges need to be addressed at the individual, work unit,
organization, and national levels to increase the attractiveness
of neurology as a career choice, to ensure the well-being of our
current and future neurologist workforce, and, most impor-
tantly, to optimize care for patients with neurologic disorders.

Figure 3 Predicted risk of burnout by age based on the composite multivariable logistic model

Predicted risk of burnout by age based on the composite multivariable logistic model. All 6 plots are for neurologists with 85% of their time in clinical practice.
Separate plots were created for male and female participants at each of 3 risk levels; high, average, and low risk. The high-risk group did not have significant
autonomy, did not think their work was meaningful, did not have a reasonable amount of clerical tasks, did not have an effective support staff, worked 55
hours per week, saw 40 outpatients per week, had hospital rounds 8 weekends per year, and had 1 night on call per week. The average-risk group had
significant autonomy, did not think their work was meaningful, had a reasonable amount of clerical tasks, did not have an effective support staff, worked 55
hours per week, saw 40 outpatients per week, had hospital rounds 8 weekends per year, and had 1 night on call per week. The low-risk group had significant
autonomy, thought their work was meaningful, had a reasonable amount of clerical tasks, had an effective support staff, worked 40 hours per week, saw 40
outpatients per week, had hospital rounds 0 weekends per year, and had 0 nights on call per week.
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