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S exual harassment has serious and significant con-
sequences for the individual, institutions, and all 
of medicine.1–3 A clear definition of sexual harass-

ment includes gender harassment, unwanted sexual at-
tention, and sexual coercion.4 Studies have shown a high 
prevalence of sexual harassment during medical school 
and residency, as well as among faculty.2,5,6 Many stud-

ies demonstrate a negative impact of sexual harassment 
on engagement and career satisfaction, along with caus-
ing or accentuating burnout. These behaviors also affect 
trainees’ choice of specialty—an important effect to un-
derstand in any efforts to attract women to traditionally 
male-dominated medical fields.7,8

A landmark report by the National Academies of Sci-
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OBJECTIVE The goal of this study was the creation and administration of a survey to assess the depth and breadth of 
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METHODS A survey was created to 1) assess perceived attitudes toward systemic issues that might be permissive of 
sexual harassment; 2) measure the reported prevalence and severity of sexual harassment; and 3) determine the popu-
lations at highest risk and those most likely to perpetrate sexual harassment. Demographic information was also included 
to facilitate further analysis. The SurveyMonkey platform was used, and a request to complete the survey was sent to all 
Society of Neurological Surgeons and Congress of Neurological Surgeons (CNS) active and resident members as well 
as CNS transitional, emeritus, and inactive members. Data were analyzed using RStudio version 1.2.5019.
RESULTS Nearly two-thirds of responders indicated having witnessed sexual harassment in some form (62%, n = 382). 
Males were overwhelmingly identified as the offenders in allegations of sexual harassment (72%), with individuals in a 
“superior position” identified as offenders in 86%. Less than one-third of responders addressed the incidents of sexual 
harassment when they happened (yes 31%, no 62%, unsure 7%). Of those who did report, most felt there was either no 
impact or a negative one (negative: 34%, no impact: 38%). Almost all (85%) cited barriers to taking action about sexual 
harassment, including retaliation/retribution (87%), impact on future career (85%), reputation concerns (72%), and asso-
ciated stress (50%). Female neurosurgeons were statistically more likely than male neurosurgeons to report witnessing 
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CONCLUSIONS This study demonstrates that neurosurgeons report significant sexual harassment across all ages and 
practice settings. Sexual harassment impacts both men and women, with more than half personally subjected to this 
behavior and two-thirds having witnessed it. Male dominance, a hierarchical environment, and a permissive environ-
ment remain prevalent within the neurosurgical community. This is not just a historical problem, but it continues today. 
A change of culture will be required for neurosurgery to shed this mantle, which must include zero tolerance of this 
behavior, new policies, awareness of unconscious bias, and commitment to best practices to enhance diversity. Above 
all, it will require that all neurosurgeons and neurosurgical leaders develop an awareness of sexual harassment in the 
workplace and establish consistent mechanisms to mitigate against its highly deleterious effects in the specialty.
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ences, Engineering, and Medicine (NASEM) delineated 
the finding that the risk of sexual harassment increases 
with historical male dominance, strong hierarchies, and 
a culture that fails to acknowledge mistreatment.4 Studies 
have identified surgery (and surgical specialties) as high 
risk, with surgical consultants/faculty as the most frequent 
offenders.9 Given these characteristics, neurosurgery as 
a subspecialty would appear to be at high risk; however, 
a comprehensive and systematic evaluation of sexual ha-
rassment and bias in neurosurgery has not previously been 
conducted. Although recent news reports have brought 
the topic of sexual harassment into the spotlight, concern 
within the medical community has existed for years.1,7, 10,11 
There remains an urgent need to use valid measures to de-
fine a complete profile of the problem within medicine, es-
pecially in specialties such as neurosurgery that are likely 
to be at high risk.12

Perceptively, in 2018 the One Neurosurgery Sum-
mit (American Association of Neurological Surgeons 
[AANS], Congress of Neurological Surgeons [CNS], 
American Board of Neurological Surgery [ABNS], Soci-
ety of Neurological Surgeons [SNS], American Academy 
of Neurological Surgery [AAcNS], Residency Review 
Committee for Neurological Surgery [RRC], and AANS/
CNS Washington Committee) convened the Neurosur-
gery Professionalism Taskforce (NSPT) (members: El-
len L. Air, MD, PhD; James R. Bean, MD; Deborah L. 
Benzil, MD; Linda M. Liau, MD; Catherine A. Mazzola, 
MD; Karin M. Muraszko, MD; Katie O. Orrico, JD; James 
T. Rutka, MD, PhD; and Alan Scarrow, MD). Under the 
leadership of Drs. Rutka and Muraszko, the goal of the 
NSPT was to provide a comprehensive report on policy 
and recommendations regarding sexual harassment in 
neurosurgery. Although the NSPT undertook many activi-
ties, one major initiative was the creation and administra-
tion of a survey to assess the depth and breadth of sexual 
harassment across neurosurgery. This report outlines the 
key findings of that significant survey.

Methods
Survey Design

A review of the literature did not reveal a single stan-
dard survey mechanism for a comprehensive assessment 
of current and past sexual harassment, and there is con-
siderable controversy about some of the existing tools.13,14 
Available templates ranged from a long and detailed sur-
vey from the US military15 to university or medical or-
ganization surveys.16 Any previously validated questions 
were incorporated when appropriate. The agreed-upon 
goals of the survey were to 1) assess perceived attitudes 
toward systemic issues that might be permissive of sexual 
harassment; 2) measure the reported prevalence and se-
verity of sexual harassment; and 3) determine the popula-
tions at highest risk and those most likely to perpetrate 
sexual harassment. The collection of necessary demo-
graphic information was also included to facilitate further 
analysis. Best practices with survey design were used, and 
pilot testing was completed before the final survey was 
administered.

The first 20 questions primarily addressed systemic is-

sues through a series of inquiries answered on a Likert 
scale (from “agree strongly” to “disagree strongly”). Sev-
eral questions assessed sexual harassment policies. The 
remaining questions directly addressed sexual harass-
ment occurrence, reporting, environment, and responsible 
individuals—requiring specific answers but with options 
for comments. The final question before the collection of 
demographic information allowed respondents the oppor-
tunity to relate details about “the worst experience with 
sexual harassment” endured during a neurosurgical meet-
ing/program. Demographic questions used standard skip 
logic for appropriate stratification (see Supplemental Ap-
pendix 1 for the complete survey).

Survey Population and Dissemination
The One Neurosurgery Summit agreed to disseminate 

the questionnaire under the aegis of the SNS, and it was 
administered by the CNS. The SurveyMonkey platform 
was used, and a request to complete the survey was sent 
to all SNS and CNS active and resident members, as well 
as to CNS transitional, emeritus, and inactive members. 
Three email messages were distributed to a total of 5166 
individuals, with 5155 initial email invitations to par-
ticipate sent out beginning January 13, 2020; follow-up 
email reminders were then sent on January 27, 2020, and 
February 10, 2020. The survey was closed on February 
23, 2020. A total of 622 respondents (12%) completed the 
entire survey; in all, 643 surveys (some partially com-
pleted) were returned. All usable data were included in 
the analysis.

Statistical Analysis
Data were analyzed using RStudio version 1.2.5019 

(https://rstudio.com/products/team/). Descriptive statistics 
were reported using both N values and percentages of the 
total, and chi-square tests were performed to identify dif-
ferences between gender and age group cohorts. Statistical 
significance was defined as p < 0.05.

Results
Survey Response and Demographics

The response rate was 12%, of which 20% of respon-
dents were women. This is slightly higher than the total 
percentage of women in neurosurgery (currently 19% of 
all residents and 8% of all practicing neurosurgeons; per-
sonal communication, AANS office) and in the database 
used for emailing. Age distribution and other demograph-
ic factors also deviated slightly from a practice database 
in terms of age and practice type (Table 1). There was a 
relatively high rate of respondents who indicated cerebro-
vascular (20% of respondents vs 13% in neurosurgery as 
a whole) and pediatrics (16% vs 10% in neurosurgery as a 
whole) as a subspecialty and a lower rate of those specify-
ing spine/peripheral nerve (16% vs 41% in neurosurgery 
as a whole).

Incidence and Extent of Sexual Harassment
Nearly two-thirds of responders witnessed sexual ha-

rassment in some form (62%, n = 382) (Table 2). A slightly 
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smaller cohort reported having been personally subjected 
to some form of sexual harassment (55%, n = 334). Of 
these, 78% were subjected to this behavior during training 
(n = 262), nearly half during postresidency employment 
(49%, n = 163), and a significant cohort at a national meet-
ing or other educational offering (17%, n = 55 for each). 
Perhaps most distressing was that more than one-third 
(37%, n = 122) had experienced this behavior more than 
10 times and another 19% (n = 62) more than 5 times. In 
addition, the survey clearly demonstrates these are not just 
historical transgressions—there was a fairly even distribu-
tion between less than 1 year and more than 10 years ago. 
The most commonly reported behavior was the telling of 
explicit or offensive jokes (49%). There was also a signifi-
cant incidence of unwelcome flirtations (22%), inappropri-
ate physical contact (16%), discussion about sex/personal 
life (18%), and inappropriate comments about the body 
(15%). Although rare, rape was reported by 2 individuals 
(< 1%).

Neurosurgical Environmental Factors Related to Sexual 
Harassment

Given societal patterns and the high proportion of male 
neurosurgeons, it is not surprising that men were over-
whelmingly identified as the offenders in allegations of sex-
ual harassment (72%), although 23% reported harassment 
by persons of both genders. Hierarchical structure was also 
identified as a significant contributing cause, with individu-
als in a “superior position” (chair, faculty, supervisor, etc.) 
being reported as responsible in an overwhelming propor-
tion of cases (86%). Those in lateral positions (colleagues, 
fellow residents) were frequently responsible as well (43%).

Numerous environmental factors were evaluated to 
identify risk factors for the incidence of sexual harassment 
(Table 3). In a series of questions asking “With respect to 
discrimination, bullying/intimidation and/or sexual harass-
ment, please rate the following statements regarding neuro-
surgery,” most responses were neutral (“neither agree nor 

TABLE 1. Survey respondent demographics and practice characteristics

Demographic Respondents Demographic Respondents

Gender (n = 584) Practice size (n = 524)
 Female 121  Large/multispecialty 122
 Male 457  Large/single specialty 42
 Other 6  Medium/multispecialty 74
Age (n = 584)  Medium/single specialty 160
 <40 yrs 170  Small/multispecialty 10
 41–50 yrs 139  Small/single specialty 81
 51–60 yrs 129  Solo practice 21
 >60 yrs 146  Solo with shared facilities 6
Region (n = 523)  Multiple 1
 Northeast 116  Other 7
 Midwest 134 Practice setting (n = 524)
 South 163  Academic 342
 West 90  Armed forces 2
 US territory 3  Government 11
 Canada 12  Community 169
 Mexico 1 Subspecialty (n = 517)
 Multiple 2  Cerebrovascular 104
Practice location (n = 524)  Endoscopy 1
 Rural 33  Functional 31
 Suburban 133  General 109
 Urban 358  Neurocritical care/trauma 13
Employment (n = 524)  Pain 4
 Academic 310  Pediatrics 81
 Government 6  Resident 17
 Hospital-employed 88  Skull base 1
 Private with academic 62  Spine/peripheral nerve 91
 Private practice 56  Tumor 64
 Multiple 1  Multiple 1
 Other 1

Discrepancies in totals throughout the tables reflect the fact that not all respondents answered all questions, and some 
questions had multiple options. 
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disagree”) or “agree.” However, neurosurgery overall pro-
vided a less supportive and inclusive culture than individ-
ual settings (training environment, national meetings, edu-
cational programs, evaluation/testing, and preresidency).

Most felt that “people I have worked with [were] re-
spectful and civil” (agree/strongly agree) for neurosur-
gery colleagues (84%), faculty/leadership during training 
(67%), and industry personnel (85%). Most did not agree 
with “feeling excluded from opportunities,” but to varying 
degrees (disagree/disagree strongly with feeling excluded 
by neurosurgery colleagues, 54%; faculty/leadership dur-
ing training, 64%; and industry personnel, 67%). A very 
similar pattern was reported in response to “exclusion 
from informal networking.”

When asked to “rate your confidence in addressing 
unprofessional behavior... without reprisal from the fol-
lowing individuals,” about half stated very high/high for 
neurosurgery colleagues (48%), faculty/leadership during 
training (42%), and industry personnel (54%). Questions 
about national meetings and educational settings each led 
to a similar rate of confidence in the ability to address un-
professional behavior (very high/high for 45% and 51%, 
respectively). Only 6% identified sexual harassment as 
very or extremely problematic at national meetings, cours-
es, and workshops, but only 48% felt it was no problem at 
all (“somewhat,” 19%; “a little,” 29%).

Minimal Reporting of Sexual Harassment
Less than one-third addressed the incidents of sexual 

harassment when they happened (yes 31%, no 62%, unsure 
7%). The mechanism of addressing the event varied, with 
less than half reporting it in any official capacity, most 
just discussing it with another person. Almost all (85%) 
cited barriers to taking action about sexual harassment, 
including retaliation/retribution (87%), impact on future 
career (85%), reputation concerns (72%), and associated 
stress (50%). Ramifications of reporting were feared from 
colleagues (89%), hospitals (57%), and organized neuro-
surgery (52%). Program leadership, faculty, institutional 
leadership, referring doctors, and employed medical group 
were identified as potential sources of ramifications under 

the “other” category. Unfortunately, for those who did re-
port, most felt there was either no impact or a negative one 
(negative: 34%, no impact: 38%).

Identified Gender Differences
Not surprisingly, female neurosurgeons were statisti-

cally more likely than male neurosurgeons to report wit-
nessing or experiencing sexual harassment and to assess 
it as a problem (Tables 3 and 4). They also reported more 
concern about the neurosurgical environment in terms of 
support, respect, civility, inclusiveness, and safety. Wom-
en had less confidence in safety from reprisal if reporting 
sexual harassment as well (p = 0.006). However, in ques-
tions related to the existence or need for policy, a gender 
difference was not found. In fact, both men and women 
overwhelmingly (83% and 75%, respectively) supported 
the need for policies by national neurosurgical organiza-
tions to mitigate against sexual harassment.

Identified Age-Related Differences
Age-related differences were less pronounced than 

gender differences. Older cohorts reported experiencing 
sexual harassment less during training, though more in 
postresidency employment (p < 0.001) (Table 5). Young-
er cohorts noted a higher number of occurrences, with 
those 50 years or younger most frequently reporting 
more than 10 events (> 40%, p = 0.007). Younger neu-
rosurgeons were more likely to discuss these behaviors 
with family/friends, peers, or mentors/senior colleagues. 
Whereas a large percentage felt there were barriers to re-
porting this behavior, those younger than 40 and between 
41 and 50 years of age were statistically more likely to 
express concern about retaliation/retribution (95% and 
91%, respectively; p = 0.006) and were more likely to cite 
negative ramifications from organized neurosurgery (p = 
0.007) and the hospital (p = 0.004). Of the behaviors ex-
perienced, the most notable difference was “inappropri-
ate comments about body” (p < 0.001). Younger groups 
agreed less that neurosurgery and neurosurgery meetings 
provided an inclusive and supportive culture that deals 

TABLE 2. Gender and age breakdown of respondents who witnessed behaviors in other individuals

Survey Question All Respondents Female Male p Value

Have you witnessed discrimination, bullying/intimidation and/
or sexual harassment toward individuals other than yourself?
 Yes 382 (62%) 103 (85%) 256 (56%)

<0.001 No 193 (31%) 10 (8%) 172 (38%)
 Unsure 41 (7%) 8 (7%) 29 (6%)

Age of Respondents
<40 Yrs 41–50 Yrs 51–60 Yrs >60 Yrs

Same question as above
 Yes 114 (67%) 87 (63%) 78 (60%) 82 (56%)

0.618 No 47 (28%) 42 (30%) 43 (33%) 54 (37%)
 Unsure 9 (5%) 10 (7%) 8 (6%) 10 (7%)

Boldface type indicates statistical significance.
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TABLE 3. Overall and gender-specific responses to questions regarding the culture in neurosurgery and its settings of interaction

Survey Question
No. of Responses (%)

p ValueAll Respondents Female Male

Neurosurgery provides a supportive and inclusive culture that deals effectively with 
these behaviors.
 Strongly disagree 64 (10%) 30 (25%) 33 (7%)

<0.001
 Disagree 119 (19%) 40 (33%) 67 (15%)
 Neither agree nor disagree 163 (25%) 31 (26%) 120 (26%)
 Agree 174 (27%) 15 (12%) 131 (29%)
 Strongly agree 123 (19%) 5 (4%) 106 (23%)
My training environment (including the leadership) provides/provided a supportive 
and inclusive culture that deals effectively with these behaviors.
 Strongly disagree 64 (10%) 27 (22%) 34 (7%)

<0.001
 Disagree 107 (17%) 29 (24%) 65 (14%)
 Neither agree nor disagree 87 (14%) 22 (18%) 58 (13%)
 Agree 194 (30%) 29 (24%) 141 (31%)
 Strongly agree 191 (30%) 14 (12%) 159 (35%)
Neurosurgical meetings provide a supportive and inclusive culture that deals ef-
fectively with these behaviors.
 Strongly disagree 33 (5%) 13 (11%) 18 (4%)

<0.001
 Disagree 73 (11%) 33 (27%) 37 (8%)
 Neither agree nor disagree 180 (28%) 45 (17%) 115 (25%)
 Agree 198 (31%) 21 (17%) 151 (33%)
 Strongly agree 159 (25%) 9 (7%) 136 (30%)
Educational programs (such as industry-sponsored courses, RUNN course, resident 
review courses, AANS/CNS hands-on courses, etc.) provide a supportive and inclu-
sive culture that deals effectively with these behaviors.
 Strongly disagree 20 (3%) 7 (6%) 9 (2%)

<0.001
 Disagree 40 (6%) 17 (14%) 21 (5%)
 Neither agree nor disagree 169 (26% 47 (39%) 109 (24%)
 Agree 219 (34%) 38 (31%) 152 (33%)
 Strongly agree 195 (30%) 12 (10%) 166 (36%)
Formal/required neurosurgical evaluations and testing procedures ensure a support-
ive and inclusive culture that deals effectively with these behaviors.
 Strongly disagree 39 (6%) 18 (15%) 19 (4%)

<0.001
 Disagree 86 (13%) 26 (21%) 56 (12%)
 Neither agree nor disagree 177 (28%) 35 (29%) 123 (27%)
 Agree 195 (30%) 37 (31%) 131 (29%)
 Strongly agree 146 (23%) 5 (4%) 128 (28%)
Resident interviews, subinternships, and neurosurgery-related medical school 
activities provided a supportive and inclusive culture that deals effectively with these 
behaviors.
 Strongly disagree 43 (7%) 23 (19%) 16 (4%)

<0.001
 Disagree 89 (14%) 41 (34%) 40 (9%)
 Neither agree nor disagree 168 (26%) 24 (20%) 128 (28%)
 Agree 186 (29%) 25 (21%) 140 (31%)
 Strongly agree 157 (24%) 8 (7%) 133 (29%)

RUNN = Research Update in Neuroscience for Neurosurgeons.
Boldface type indicates statistical significance.
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effectively with these behaviors (p = 0.014 and 0.003, re-
spectively), with similar opinions of neurosurgical evalu-
ations/testing (p = 0.012) and resident interviews, subin-
ternships, and other neurosurgery-related medical school 
activities (p = 0.003).

Statistically, the younger cohorts had a higher percent-
age of female neurosurgeons, which does potentially im-
pact the meaning of these findings. After analysis of each 
gender separately, most of the questions about the envi-
ronment lost statistical significance except for male neu-
rosurgeons having an age-dependent assessment about the 

supportive and inclusive culture provided during required 
neurosurgical evaluations and testing procedures (older 
cohorts agreed more that the culture was good, p = 0.012). 
The younger male cohorts also showed an age-dependent 
fear of retaliation/retribution that was statistically signifi-
cant (p = 0.002), whereas younger female cohorts had con-
cerns about negative ramifications from the hospital that 
were statistically significant (p = 0.013).

Notable and Poignant Comments
Reported sexual harassment offenders spanned the 

TABLE 4. Gender-specific responses to questions regarding personally experiencing discrimination, bullying, and/or sexual harassment

Survey Question
No. of Responses (%)

p ValueAll Respondents Female Male

Have you ever been the subject of discrimination, bullying/intimidation 
and/or sexual harassment?
 Yes 334 (55%) 107 (88%) 203 (44%)

<0.001 No 246 (40%) 11 (9%) 227 (50%)
 Unsure 31 (5%) 3 (2%) 27 (6%)
Questions for those responding “yes”

Where/when have you been the subject of discrimination, bullying/
intimidation and/or sexual harassment?
 Training 262 (78%) 97 (91%) 152 (75%) 0.002
 National meeting 55 (16%) 31 (29%) 21 (10%) <0.001
 Other educational offering 55 (16%) 31 (29%) 22 (11%) <0.001
 Postresidency employment 163 (49%) 57 (53%) 99 (49%) 0.526
How many times did you experience the behavior?
 Once 14 (4%) 1 (1%) 12 (6%)

0.030
 Fewer than 5 times 77 (24%) 20 (19%) 53 (26%)
 Between 5 and 10 times 62 (19%) 18 (17%) 42 (21%)
 More than 10 times 122 (37%) 51 (48%) 66 (33%)
 Unsure 52 (16%) 17 (16%) 30 (15%)
How long ago did you experience the behavior?
 More than 10 years ago 138 (42%) 41 (38%) 86 (42%) 0.571
 Between 5 and 10 years ago 97 (30%) 40 (37%) 54 (27%) 0.067
 Between 1 and 5 years ago 113 (29%) 53 (50%) 56 (28%) <0.001
 Less than 1 year ago 94 (29%) 42 (39%) 48 (24%) 0.006
 Unsure 4 (1%) 1 (1%) 2 (1%) >0.999
What was the gender of the individual(s) responsible for this behavior?
 Female 17 (5%) 0 (0%) 17 (8%)

<0.002 Male 236 (72%) 79 (74%) 145 (71%)
 Both 74 (23%) 28 (26%) 41 (20%)
What was the position of the individual(s) responsible for this behavior?
 Superior 287 (86%) 97 (91%) 177 (87%) 0.473
 Lateral 143 (43%) 67 (63%) 68 (33%) <0.001
 Subordinate 53 (16%) 29 (27%) 23 (11%) <0.001
 Industry 34 (10%) 24 (22%) 9 (4%) <0.001
 Patients/patients’ families 6 (2%) 4 (4%) 2 (1%) 0.215
 Administration 7 (2%) 3 (3%) 3 (1%) 0.710
 Nursing staff 3 (1%) 1 (1%) 2 (1%) >0.999

Boldface type indicates statistical significance.
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whole spectrum, from staff to C-suite personnel (i.e., chief 
executive officer, chief financial officer, chief marketing 
officer, and similar). Particularly concerning were spe-
cific identifications of numerous individuals in positions 
of leadership. These included hospital administrators, na-
tional neurosurgery leaders, deans of medical schools and 
department chairs, chief residents, neurosurgeons with 
leadership positions in their institutions, and senior resi-
dents. Distressing, too, was the identification of patients 
and patients’ family members as perpetrators of harass-
ment (Supplemental Appendix 2).

In speaking about barriers to reporting concerning be-
haviors, many troubling comments were added suggesting 
implied or perceived threats to job, career, optimal train-
ing/education, and program probation. Specific comments 

about witnessed or experienced behaviors were harrowing, 
especially those in which others saw without assisting or 
knew without supporting or reporting. All are encouraged 
to read the honest and poignant comments revealed in 
Supplemental Appendix 2. These include:

• I was told I was too pretty to be a neurosurgeon and I 
should just marry one.

• I was physically assaulted by a resident, someone re-
ported it, and my chair was aware but did nothing.

• Unwanted contact and difficulty extracting myself from 
a prolonged interaction with a powerful, notable and 
well-connected surgeon... could not create distance be-
tween us and felt that more assertive termination would 
affect my future prospects for my career.

TABLE 5. Age-specific responses to questions regarding personally experiencing discrimination, bullying, and/or sexual harassment

Survey Question
No. of Responses (%) by Age

p Value<40 Yrs 41–50 Yrs 51–60 Yrs >60 Yrs

Have you ever been the subject of discrimination, bullying/intimidation 
and/or sexual harassment?
 Yes 97 (57%) 78 (56%) 70 (54%) 67 (46%)

0.410 No 64 (38%) 53 (38%) 55 (43%) 70 (48%)
 Unsure 9 (5%) 8 (6%) 4 (3%) 9 (6%)
Questions for those responding “yes”

Where/when have you been the subject of discrimination, bullying/
intimidation and/or sexual harassment?
 Training 93 (96%) 58 (74%) 55 (79%) 44 (66%) <0.001
 National meeting 14 (14%) 12 (15%) 17 (24%) 10 (15%) 0.329
 Other educational offering 20 (21%) 10 (13%) 12 (17%) 12 (18%) 0.602
 Postresidency employment 19 (20%) 53 (68%) 47 (67%) 39 (58%) <0.001
How many times did you experience the behavior?
 Once 1 (1%) 1 (1%) 3 (4%) 8 (12%)

0.007
 Fewer than 5 times 20 (21%) 18 (23%) 18 (26%) 17 (25%)
 Between 5 and 10 times 22 (23%) 8 (10%) 19 (27%) 11 (16%)
 More than 10 times 41 (42%) 35 (45%) 23 (33%) 19 (28%)
 Unsure 13 (13%) 16 (21%) 7 (10%) 12 (18%)
How long ago did you experience the behavior?
 More than 10 years ago 7 (7%) 36 (46%) 46 (66%) 40 (60%) <0.001
 Between 5 and 10 years ago 37 (38%) 27 (35%) 16 (23%) 15 (22%) 0.063
 Between 1 and 5 years ago 46 (47%) 30 (38%) 23 (33%) 11 (16%) <0.001
 Less than 1 year ago 41 (42%) 26 (33%) 16 (23%) 8 (12%) <0.001
 Unsure 0 (0%) 1 (1%) 1 (1%) 1 (1%) 0.709
What was the gender of the individual(s) responsible for this behavior?
 Female 6 (6%) 4 (5%) 5 (7%) 2 (3%)

0.969 Male 69 (71%) 57 (73%) 50 (71%) 50 (75%)
 Both 22 (23%) 17 (22%) 15 (21%) 15 (22%)
What was the position of the individual(s) responsible for this behavior?
 Superior 84 (87%) 73 (94%) 62 (89%) 57 (85%) 0.377
 Lateral 52 (54%) 31 (40%) 30 (43%) 23 (34%) 0.079
 Subordinate 20 (21%) 9 (12%) 14 (20%) 10 (15%) 0.362
 Industry 9 (9%) 9 (12%) 8 (11%) 7 (10%) 0.959

Boldface type indicates statistical significance.
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• A member of industry slipped a “date rape” drug into 
my drink.

Discussion
The results from this study demonstrate that, unfor-

tunately, neurosurgeons report significant sexual harass-
ment across all ages and practice settings, affecting both 
male and female neurosurgeons, with more than half 
having been personally subjected to this behavior and 
two-thirds having witnessed it. The seriousness is further 
suggested by the fact that nearly 40% of those reporting 
harassment have experienced this behavior more than 10 
times. This confirms many other studies that have iden-
tified high rates of sexual harassment in faculty,1,2, 12, 17–21 
residents,3,5, 6, 9, 22,23 and medical students7–10, 24,25 and within 
other specialties.5,18,26 One meta-analysis indicated a sim-
ilar rate with a pooled prevalence of 59.5%. Outside of 
medicine, 81% believe it is a problem and 54% of women 
report some form of harassment. However, this is the first 
study to measure the incidence across an entire specialty, 
and it provides urgently needed, accurate, and compre-
hensive data identifying a critical need within medicine.12 
The consequences of sexual harassment are serious and 
significant for neurosurgeons and all neurosurgical insti-
tutions. Acknowledging this as a problem is the first criti-
cal step in formulating a successful strategy to address 
it.27 Failure to do so only leads to further stigmatization 
while discouraging open conversation along with full and 
honest reporting.

The risk of sexual harassment within an institution/
system is associated with three factors: male dominance, 
a strong hierarchical structure, and a permissive environ-
ment.4 This study strongly suggests that all three are still 
present and likely to be responsible factors within neuro-
surgery. As with other studies of sexual harassment, men 
were overwhelmingly identified as responsible,1,2, 9, 15, 19, 22, 

28,29 and the preponderance of harassment confirmed the 
role of a hierarchical structure by those in superior posi-
tions, notably surgical consultants/faculty.3,9,30 Neurosur-
gery has clearly struggled to convince those surveyed that 
it has created an optimal culture that deals effectively with 
these behaviors. However, there is good evidence of civil-
ity and respect across neurosurgical environments. Failure 
to report incidents of sexual harassment and fear of re-
prisal for such reporting were two other strong indicators 
that neurosurgery can and must do better from a systems 
perspective to reduce the incidence and consequences of 
sexual harassment. There is mounting evidence that reduc-
tion of inappropriate behaviors must start with leadership 
providing optimal modeling4,17, 27,31 through appropriate, ef-
fective, and longitudinal educational programs.32

This study confirms the differential impact of sexual 
harassment on women across medicine. Numerous studies 
demonstrate that the perception of sexual harassment risk 
will influence the selection of specialty7,8, 22, 24,26 and, even 
within a specialty, the programs that are chosen for train-
ing (unpublished work). For more than a decade, organized 
neurosurgery has been committed to attracting and retain-
ing more women to reach the best and brightest for our 
specialty. The persistent and pervasive presence of sexual 

harassment, and the environment that permits it, will con-
tinue to undermine these crucial endeavors.

Equally concerning results from this study suggest that 
younger cohorts—those younger than 40 and between the 
ages of 41 and 50 years—perceive sexual harassment as a 
more significant problem than do older cohorts. Also nota-
ble was that younger men expressed greater concern about 
several of the issues than their older colleagues, including 
the threat of retaliation or retribution. Clearly, there has 
been a heightened awareness of this topic over the last few 
years that may contribute to these findings. However, cou-
pling these data with the data that showed a high percent-
age of reportable events in the previous 5 years strongly 
suggests that this is not just a historical problem; it contin-
ues today, further emphasizing the need for attention.

Within medicine, one of the “hot-button” items today 
is burnout and the related assessment of physician engage-
ment.33,34 There is increasing evidence that sexual harass-
ment and unconscious bias are major contributing factors 
to female physicians having higher rates of burnout and 
less institutional engagement.3,35–37 Although this study 
did not attempt to correlate these within neurosurgery, 
other studies have shown that women have a higher rate 
of attrition in residency and a lower board pass rate, which 
might suggest that these factors are responsible.38,39 When 
controlling for sexual harassment, studies suggest that fe-
male physicians are more likely to succeed and have job 
satisfaction equal to their male colleagues.40,41 Achieving 
the same results across neurosurgery will require a change 
in culture, starting with an improved awareness of uncon-
scious bias in medical school and reaching every level of 
organized neurosurgery and leadership.

There are many responsible and easy-to-implement poli-
cies that can begin this process that, once started, are likely 
to lead to other changes with further benefit. The establish-
ment of the NSPT was a laudable step, a strong indication 
that some in organized neurosurgery recognize the need 
for change. The development of a model policy regarding 
the reporting of sexual harassment at meetings, educational 
events, and testing/certification has also been helpful (un-
published work)—with all national neurosurgical organiza-
tions adopting this or a similar policy.1,2, 42,43 However, there 
is more that must be accomplished, including a zero-toler-
ance statement across the specialty. There must be a trans-
parent and fair mechanism to report sexual harassment that 
occurs outside the realm of individual, institutional report-
ing when applicable. As one example, appropriate planning 
of social events and limitation of alcohol in settings where 
there is an increased risk of sexual harassment should be 
considered. The establishment of “best practices” for so-
cial events should be adopted across all neurosurgical or-
ganizations and settings. Neurosurgical organizations must 
select diverse scientific panels, podium speakers, honored 
guests, etc., because there is clear evidence that diversity is 
a critical factor in changing the culture and reducing the 
marginalization of minorities.44,45 Through diversity lies 
the successful future of neurosurgery and all of medicine.

Survey studies always have their challenges. As with 
other survey studies, our response rate was low, although 
it was similar to several recent large neurosurgical surveys 
published (14% and 15%).46 Thus, the responses may not 
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truly reflect the profile or experience of all neurosurgeons 
(nonresponse bias). Ideally, much more detailed data about 
the subject and its impact on the individual would have 
been ideal. However, this had to be balanced to optimize 
the number and quality of survey responses. Using vali-
dated questions when possible, best practices in survey de-
sign, and piloting the survey helped to mitigate these con-
cerns. Regardless of these issues, there is no questioning 
the findings that sexual harassment has been and remains a 
concern within neurosurgery. Further analysis of the data 
may reveal patterns of concern that can help focus future 
study and policy interventions.

Conclusions
This study demonstrates that neurosurgeons report sig-

nificant sexual harassment across all ages and practice set-
tings. Sexual harassment impacts both men and women, 
with more than half personally subjected to this behavior 
and two-thirds having witnessed it. Responses confirm 
that factors associated with the risk of sexual harass-
ment—male dominance, a hierarchical environment, and 
a permissive environment—remain prevalent within the 
neurosurgical community. Data also indicate that this is 
not just a historical problem but continues today. A change 
of culture will be required for neurosurgery to shed this 
mantle, which must include zero tolerance of this behav-
ior, new policies, awareness of unconscious bias, and com-
mitment to best practices to enhance diversity. Above all, 
it will require that all neurosurgeons and neurosurgical 
leaders develop an awareness of sexual harassment in the 
workplace and implement consistent mechanisms to miti-
gate against its highly deleterious effects in our specialty.
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