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OBJECTIVE Despite recently heightened advocacy efforts relating to pregnancy and family leave policies in multiple 
surgical specialties, no studies to date have described female neurosurgeons’ experiences with childbearing. The AANS/
CNS Section of Women in Neurosurgery created the Women and Pregnancy Task Force to ascertain female neurosur-
geons’ experiences with and attitudes toward pregnancy and the role of family leave policies.

METHODS A voluntary online 28-question survey examined the pregnancy experiences of female neurosurgeons 
and perceived barriers to childbearing. The survey was developed and electronically distributed to all members of the 
American Association of Neurological Surgeons and Congress of Neurological Surgeons who self-identified as female 
in February 2016. Responses from female resident physicians, fellows, and current or retired practicing neurosurgeons 
were analyzed.

RESULTS A total of 126 women (20.3%) responded to the survey; 57 participants (49%) already had children, and 39 
(33%) planned to do so. Participants overwhelmingly had or planned to have children during the early practice and senior 
residency years. The most frequent obstacles experienced or anticipated included insufficient time to care for newborns 
(47% of women with children, 92% of women planning to have children), discrimination by coworkers (31% and 77%, re-
spectively), and inadequate time for completion of board requirements (18% and 51%, respectively). There was substan-
tial variability in family leave policies, and a minority of participants (35%) endorsed the presence of any formal policy at 
their institution. Respondents described myriad unique challenges associated with pregnancy and family leave.

CONCLUSIONS Pregnancy and family leave pose significant challenges to the recruitment, retention, and advance-
ment of women in neurosurgery. It is thus imperative to promote clear family leave policies for trainees and practitioners, 
address discrimination surrounding these topics, and encourage forethought and flexibility to tackle obstacles inherent in 
pregnancy and the early stages of child rearing.
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T
he Women in Neurosurgery (WINS) organization 
was established 30 years ago to promote the inclu-
sion and advancement of women in the field and 

in 2014 was recognized as a joint section of the Ameri-
can Association of Neurological Surgeons (AANS) and 
Congress of Neurological Surgeons (CNS). While female 
neurosurgeons remain a minority within the profession, 
the number of female neurosurgery residents has nearly 
tripled in the last 10 years, and the proportion of active 
residents who are women has increased from 11% to 
18%.1,2 In the most recent application cycle, a remarkable 
22% of neurosurgery residency applicants were women.3 
In the past 2 years, women have been elected for the first 
time to lead the AANS, Society of Neurological Surgeons, 
and American Board of Neurological Surgery (ABNS). 
Despite these advances, neurosurgery remains one of the 
most predominantly male subspecialties in medicine,4 and 
attrition rates for women neurosurgery residents are al-
most double those of men.5

Across professions including medicine, increased fe-
male representation has heightened advocacy efforts relat-
ing to pregnancy and family leave policies. Universally, 
however, female surgeons have expressed dissatisfaction 
with the duration of maternity leave, stigma related to 
pregnancy, and unsupportive work environments. Some 
female surgeons even discourage female medical students 
from embarking on a surgical career, specifically because 
of the difficulties of managing motherhood and training 
or early career development.6 Therefore, in looking toward 
the future of attracting and maintaining a balanced work-
force, consideration of neurosurgeons’ family and caretak-
ing responsibilities is imperative. In particular, the unique 
physiological circumstances surrounding pregnancy and 
caring for a newborn child merit special consideration.

Given these challenges, we conducted a nationwide 
survey to specifically ascertain female neurosurgeons’ 
experiences with and attitudes toward pregnancy. The re-
sults of this served as a catalyst for an amendment to the 
recent ABNS statement on family and medical leave. The 
goal of this paper was to report these survey results, evalu-
ate the findings in the context of the growing literature on 
pregnancy during training and practice from other surgi-
cal specialties, and provide recommendations to advance 
a more equitable workforce.

Methods
Survey Creation

In February 2016, a voluntary 28-question survey was 
created by the Women and Pregnancy Task Force of the 
AANS/CNS Joint Section of Women in Neurosurgery. 
The task force was created to formulate a survey based 
on review of published surveys on pregnancy and fam-
ily leave from other surgical and medical specialties.7–14 
The survey questions were designed to examine the preg-
nancy experiences of female neurosurgeons and the per-
ceived barriers to childbearing and caregiving that exist 
in the field of neurosurgery. The survey employed branch 
logic to direct respondents to unique question sets based 
on whether they already had children, planned to have 
children in the future, or did not plan to have children. 

Respondents with children were asked about the number 
and timing of pregnancies, the nature of parental leave 
experienced with each pregnancy, and their attitudes sur-
rounding the experience. Respondents without children 
were asked questions pertaining to either future reproduc-
tive plans or their reasons for electing not to have children. 
Participants were encouraged to describe answers and 
provide their opinions in free-text boxes throughout the 
survey. The survey instrument is available online (eFig. 2 
in the Supplemental Data).

Target Population and Survey Delivery

The WINS, AANS, and CNS membership databases 
were used to identify all neurosurgeons who self-identi-
fied as female and either graduated from or were currently 
enrolled in neurosurgical residency in the United States. A 
total of 621 women were identified, including 208 resident 
physicians, 29 fellows, and 384 current or retired practic-
ing neurosurgeons. The survey was created using the Sur-
veyMonkey online platform, and the link emailed to all 
participants.

Data and Analysis

Participant demographics and survey responses were 
analyzed using descriptive statistics. To contextualize 
these data and achieve a more robust understanding of 
the participants’ situations, qualitative comments were 
organized into themes by constant comparative analysis. 
Chi-square analysis was used to ascertain whether survey 
question responses were independent of whether partici-
pants had or were planning to have children. A p value 
< 0.05 was considered statistically significant. Data were 
collected using Microsoft Excel and analyzed in RStudio 
version 1.2.1335.

Results
Survey Population

Overall, 126 (20.3%) of 621 women responded to the 
survey.5 Of these, 108 (85.7%) were currently practicing 
neurosurgery as residents, fellows, or faculty. The remain-
ing 18 (14.3%) included one individual who left the field 
to pursue a different specialty, another who had previously 
practiced abroad, and 16 unspecified. A total of 57 (48.7%) 
participants reported having had children, 39 (33.3%) re-
ported planning to have children but not currently having 
them, and 21 (17.9%) reported that they do not currently 
have children and do not plan to have them. Among par-
ticipants planning to have children, 50% planned to have 
them during the early practice years, and 31.6% during the 
senior or chief residency years (Table 1).

Timing of Pregnancy and Family Leave

Women delivering their first child most commonly took 
4–8 weeks (n = 23, 42.6%) or 8–12 weeks (n = 14, 25.9%) 
of time off from work. This was similar for the birth of the 
second child, whereas shorter durations of leave were tak-
en for the third and fourth children (Fig. 1A). Participants 
stated that the duration of parental leave was inadequate in 
42.9% of cases after the first child, 38.7% after the second 
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child, and 75% after the third child (Fig. 1B). The nature 
of the time taken included vacation time, paid and unpaid 
leave, and research time during training (Fig. 1C).

Participants who already had children most frequent-
ly gave birth to their first child during senior residency 
(postgraduate years 4–6, n = 19, 33.9%) or early practice 
(postresidency years 1–5, n = 18, 32.1%). Second children 
were most commonly born during early practice (n = 12, 
38.7%) or midcareer (postresidency years ≥ 5, n = 10, 
32.3%). Third and fourth children were born exclusively 
in the early and midcareer stages (eFig. 1 in the Supple-
mental Data).

Challenges to Pregnancy

Among women who had children at the time of the 
survey, the most frequently reported obstacles surround-
ing pregnancy and childcare were insufficient time to care 
for newborns (47.3%) and discrimination by coworkers 
(30.9%). Additionally, 18.2% felt that they needed more 
time to fulfill board certification requirements. Among 
women planning to have children, compared with those 

who already had children, even higher proportions antici-
pated insufficient time off to care for a newborn (92.3%, p 
< 0.001), discrimination by coworkers (76.9%, p < 0.001), 
and insufficient time to fulfill board certification require-
ments (51.3%, p < 0.001) (Table 2).

Significant proportions of both women planning to 
have children and those not planning to do so anticipated 
challenges to implementing family leave policies, includ-
ing stigma/discrimination against female neurosurgeons 
(35.9% of women planning to have children and 14.3% of 
those not planning), loss of professional advancement op-
portunities (25.6% and 38.1%, respectively), and increased 
workloads for coworkers (33.3% each). Women who al-
ready had or were planning to have children more fre-
quently endorsed stigma/discrimination and less frequent-
ly endorsed lost professional advancement than women 
not planning to have children (p = 0.043 and 0.032, re-
spectively). Notably, 30.9% of women who already had 
children endorsed no obstacles to pregnancy or childcare 
(Table 2).

Women not planning to have children were asked about 
factors that played a role in this decision. The majority 
endorsed that their work environment played a role, while 
many cited conflicts with career goals and unsupportive 
practice environments (eTable 1 in the Supplemental Data).

Awareness and Existence of Family Leave Policies

A minority of participants (34.8%) reported the pres-
ence of a family leave policy at their hospital or practice. 
Although awareness of these policies was highest among 
women who had children, 41.8% of respondents in this 
group were unsure whether such a policy existed, com-
pared with 64.1% among those planning to have children 
and 48.7% overall (eTable 2 in the Supplemental Data).

Qualitative Themes

Participants were invited to further describe their ex-
periences in their own words. Several consistent themes 
emerged from these descriptions. Family leave policies 
were highly variable between practice environments and 
in many cases absent. Furthermore, the presence of family 
leave policies did not always allow their utilization. Many 
participants described discrimination by coworkers and 
supervisors (Table 3). Participants poignantly described 
the tremendous physical challenges of simultaneously per-
forming clinical and parental duties, often exacerbated by 
short recovery times (eTable 3 in the Supplemental Data). 
Several described the financial burden of unpaid leave 
forcing a return to work earlier than desired. Pregnancy 
and leave affected professional and training opportunities 
in several cases (eTable 4 in the Supplemental Data).

Discussion
Many female medical students, residents, and physi-

cians still perceive that surgical specialties are incompati-
ble with pregnancy and child rearing.7,15,16 Female surgeons 
remain significantly less likely than their male counter-
parts to marry and have children, and this difference is 
especially pronounced in neurosurgery,7,16–18 a field with 
lengthy and intense residency training. Because women 

TABLE 1. Characteristics of survey participants

No. of Participants (%)

Currently practicing (n = 126)

 Yes 108 (85.7)

 No 18 (14.3)

Practice environment (n = 120)

 Still in training 52 (43.3)

 Academic practice 28 (23.3)

 Large single-specialty private (≥5 neuro-

surgeons sharing call)

10 (8.3)

 Small single-specialty private (<5 neuro-

surgeons sharing call)

12 (10)

 Hospital employee 11 (9.2)

 Multispecialty group 7 (5.8)

Children (n = 117)

 Currently have children 57 (48.7)

 Do not currently have children but plan 

to have

39 (33.3)

 Do not currently have children & do not 

plan to have

21 (17.9)

No. of children (n = 56)

 1 15 (26.8)

 2 31 (55.4)

 3 8 (14.2)

 4 2 (3.5)

Stage at which participants plan to have 

children (n = 38)

 Junior residency (yrs 1–3) 5 (13.2)

 Senior residency (yrs 4–6) 9 (23.7)

 Chief residency yr 3 (7.9)

 Early practice (yrs 1–5) 19 (50)

 Late practice (yrs ≥5) 2 (5.3)
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still represent a small minority of neurosurgeons,2 issues 
related to pregnancy have received little attention despite 
the high potential for impact on graduate medical educa-
tion, early practice, and board certification. This compre-
hensive survey, distributed by the WINS Task Force, helps 
understand the perceptions of female neurosurgeons sur-
rounding pregnancy that will facilitate addressing barri-
ers to women entering the neurosurgical workforce. This 
clearly represents an area that should be a key focus for 
all involved with recruiting, training, and certifying future 
neurosurgeons. Additionally, recent advocacy in the pub-
lic sphere surrounding gender-related mistreatment has 
highlighted the timely need for re-evaluation of policies 
and practices to ensure equity, transparency, and respon-
siveness to issues of discrimination in the workplace.

Overt and covert discrimination from coworkers dur-
ing and after their pregnancy was one common concern 
reported by female neurosurgeons in this survey. This is 
unsurprising, as women anticipate and experience gender 
discrimination in the surgical workplace more than their 
male counterparts.7,13,16–21 In a recent analysis of women 
in academic surgery departments, women were 10 times 

more likely than male faculty to perceive gender discrimi-
nation.7 Unfortunately, this discrimination often starts 
from the top. In a 2016 study of neurosurgical depart-
ment leaders in Japan, 25% of department chairs stated 
outright that they would be reluctant to hire female neuro-
surgeons.17 Academic program directors perceive that be-
coming a parent negatively affects female trainees’ work 
performance and well-being more than that of male train-
ees.22,23 Additionally, strife between same-level coworkers 
can likely be attributed to the fact that coverage for resi-
dents on parental leave is most often provided by coresi-
dents, usually without compensation or schedule accom-
modation.10,24,25 The degree to which self-imposed pres-
sures and feelings of guilt surrounding missed coverage 
may add to this burden and whether such attitudes differ 
between women and men remain unknown. The creation 
and promotion of consistent leave policies within pro-
grams may alleviate much of the uncertainty surrounding 
these salient issues.

Perception of pregnancy-related challenges by those 
currently contemplating having children was significantly 
higher than even that reported by those who had children, 

FIG. 1. A: Amount of time taken off for pregnancy and/or birth of each respective child. Other represents 3 (10.3%) respondents 
whose first birth was twins. B: Whether the amount of time off was felt to be adequate for each child. C: Nature of the time taken 
off. Among first children other represents 2 (2.7%) participants who took didactic classes, 2 (2.7%) unspecified, and 1 (1.4%) medi-
cal leave for pregnancy-related complications. Among second children, other represents 1 (2.9%) participant who took medical 
leave for pregnancy-related complications.
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some even decades earlier. It is concerning that, nearly 60 
years after the first female neurosurgeon achieved board 
certification in the US, this issue remains such a serious 
concern.4 One possible explanation is that younger fe-
male neurosurgeons may have observed the experiences 
of other women during and after pregnancy and the many 
obstacles they faced. Interestingly, more than 30% of par-
ticipants in our cohort who already had children endorsed 
no obstacles relating to pregnancy or childcare. Addition-
ally, several obstacles were perceived more frequently by 
women planning to have children than those who already 
had them (Table 2). Although these findings should be in-
terpreted with caution in a study of this size, this high-
lights a possible gap between perceptions and lived ex-
periences surrounding pregnancy and the urgent need for 
further dialogue in the professional community.

Having insufficient time to care for newborns was 
reported by nearly half (47%) of the respondents in our 
study. Adequate parental bonding with newborns has been 
demonstrated to be critical for their psychological devel-
opment and correlates with decreased infant mortality.26 
A key part of postnatal care is breastfeeding, which pro-
motes healthy immune systems in infants and can help 
prevent the development of asthma, autoimmune disor-
ders, neurodevelopmental problems, gastrointestinal prob-
lems, and sudden infant death syndrome.27 Insufficient 
time away from work during this period correlates with 

maternal depression, negative interactions with infants, 
low self-esteem, and strained marital relationships.26–28 
Unfortunately, insufficient parental leave has the potential 
for greater disruption in subsequent years for health-relat-
ed problems.

For neurosurgeons in our study, the desire for additional 
caregiving time is complicated by the competing concern 
of losing professional advancement opportunities. Several 
described losing training opportunities, feeling pressure 
not to burden colleagues, or experiencing physical diffi-
culty performing clinical duties. Across academic disci-
plines, studies have shown that program directors believe 
maternity leave leads to insufficient clinical exposure, and 
women frequently need to extend their residency duration 
in order to compensate for maternity leave.8,29 Female tho-
racic surgeons who felt pressured to resume their clinical 
responsibilities were found to utilize significantly less ma-
ternity leave time than those who did not feel pressured.14 
Such a “motherhood penalty” has been documented for 
professional women across modern society.30 In academic 
neurosurgery, it has been demonstrated that male neuro-
surgeons consistently outperform women in terms of pro-
ductivity, as defined by traditional measures, including 
career duration, mean articles published, citations, and h-
index.31,32 It is thus imperative to address any impediments 
to professional advancement and productivity that may af-
fect a significant portion of the workforce. Furthermore, 

TABLE 2. Obstacles faced or anticipated surrounding pregnancy, childcare, and family leave policies

Survey Question

Children*

p Value

Already Have 

(n = 55)

Planning to 

Have (n = 39)

Not Planning to 

Have (n = 21)

Obstacle(s) faced or anticipated surrounding pregnancy or childcare†

 Not enough time off to care for newborn 26 (47.3) 36 (92.3) NA <0.001

 Discrimination by coworkers 17 (30.9) 30 (76.9) NA <0.001

 Needed extra time to fulfill ABNS requirements 10 (18.2) 20 (51.3) NA <0.001

 Physical difficulty in performing clinical duties 3 (5.5) 1 (2.6) NA NT

 Lost training opportunities 3 (5.5) 0 NA NT

 Pressure to not burden colleagues 3 (5.5) 0 NA NT

 Loss of pay during time off 1 (1.8) 2 (5.1) NA NT

 Requirement to make up time in training 1 (1.8) 1 (2.6) NA NT

 No obstacles 17 (30.9) 7 (17.9) NA 0.156

Single biggest challenge for female neurosurgeons regarding family leave policies‡

 Social stigma or discrimination for taking time off 21 (38.2) 14 (35.9) 3 (14.3) 0.043

 Increased workload for coworkers 18 (32.7) 13 (33.3) 7 (33.3) 0.975

 Loss of income 7 (12.7) 2 (5.1) 0 NT

 Lost or delayed professional advancement 6 (10.9) 10 (25.6) 8 (38.1) 0.032

 Requirement to make up time in training 1 (1.8) 0 0 NT

 All of the above 1 (1.8) 0 2 (9.5) NT

 No anticipated challenges 1 (1.8) 0 1 (4.8) NT

NA = not applicable; NT = not tested.

Boldface type indicates statistical significance.
* Data are categorized by whether participants already have children or are planning to do so. Values are presented as number of participants (%).

† p values for this question represent comparisons between women who already have children and those planning to have children.

‡ p values for this question represent comparisons between women not planning to have children and the combined responses of those who already have or are plan-

ning to have children.
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gender and racial diversity in healthcare has been shown to 
improve patient outcomes and quality of care.33–35

Certification by the ABNS requires collecting and 
submitting 125 cases during an 18-month period within 
4 years of completing residency. Our findings show that 

female neurosurgeons most frequently bear children dur-
ing senior residency or early practice, necessitating flex-
ibility in completing board certification requirements for 
candidates who have had children during this period. The 
results of this survey led to a recent statement from the 
ABNS permitting extension of the board eligibility period 
on a case-by-case basis to accommodate family leave and 
related circumstances (eFig. 3 in the Supplemental Data).

Beyond psychological and interpersonal stressors, 
physical requirements for pregnant neurosurgeons can be 
particularly demanding, as expressed by some of the re-
spondents in our survey. Prior studies have reported that 
the majority of surgical residents work late into their preg-
nancy (> 36 weeks’ gestation) and maintain 80-hour work 
weeks or greater when pregnant9,10,12 despite increased 
demands for rest and proper nutrition during pregnancy. 
Notably, pregnancy complication rates among female sur-
geons are higher than those in the lowest income brack-
ets in the United States, likely due to a combination of 
physical stressors and the advanced maternal age typical 
of surgeons’ pregnancies.36 Exposure to ionizing radiation 
during pregnancy, which can be a part of neurosurgical 
practice, is an additional concern.

One promising solution for managing female neuro-
surgeons’ childcare stress would be the gender-neutral 
provision and encouragement of family leave. This not 
only addresses a critical need but also reinforces a view of 
parenting as a shared responsibility among both men and 
women.37 Female physicians still shoulder the majority of 
caregiving responsibilities8,38 and take significantly lon-
ger parental leave than their non-childbearing partners.11 
In one study, male thoracic surgeons took an average of 
only 5 days of parental leave.14 Although these findings 
are also attributable to factors such as personal choice and 
the need for postpartum physical recuperation, a balanced 
workforce in neurosurgery will only be achieved through 
careful consideration of family leave policies for men and 
women. Anecdotal evidence also suggests that while wom-
en, by definition, must schedule or make arrangements for 
birthing and maternity leave, men frequently take ad hoc 
time off at the time of their partner’s delivery, which is a 
suboptimal approach.

This study is subject to the limitations of any survey. 
The survey response rate of 20.3% raises the prospect of 
response bias, particularly with respect to participants’ 
written responses (Table 3). As the survey was purely vol-
untary, it is possible that the female neurosurgeons who 
chose to respond are particularly passionate about issues 
surrounding pregnancy. In order to protect confidential-
ity, we deferred asking potentially identifying information 
such as the specific year during residency training that par-
ticipants are currently in or had each of their children. Fur-
thermore, our characterization of attitudes toward parental 
leave in neurosurgery would certainly be more robust if 
male physicians had also been surveyed. Although both 
male and female neurosurgeons reviewed the survey re-
sults, the survey was formulated by the WINS Task Force 
comprising female members. Future studies should also 
take into account extenuating life circumstances (e.g., el-
der caretaking, maternal medical issues)—issues that were 
beyond the scope of the task force. This study also relates 

TABLE 3. Representative comments regarding the decision 

to have children, family leave policies, and interactions with 

coworkers during family leave

Deciding whether or not to have children

 “Never enough time or stability in practice.”

 “I was told in residency by my [program director] that he would 

destroy my career if I had children.”

 “Lack of family support, they live in different state than residency 

location.”

 “Delayed childbearing likely led to infertility.”

 “I was told that if I had another pregnancy during my residency, I 

would not complete my residency. I was compelled to terminate my 

next pregnancy as a result.”

Variable parent/family leave policies

 “No maternity leave policy existed in the department.”

 “They have a general [policy], but it is such an old boys’ network 

that it would not be allowed to take leave.”

 “I am partially academic/partially private practice; my practice did 

not have family leave policy, but the university did.”

 “I was told I will need to make up the time off after graduation.”

 “If I get pregnant, I am expected to start research during the year I 

have a baby.”

Managing shared call coverage with coworkers

 “There was no regulation of call or work hours. There was an under-

stated pressure of extra work for your colleagues.”

 “My [faculty] partners were very supportive, but I never could have 

done that during residency.”

 “My program was extremely supportive (including faculty, admin-

istration, and co-residents). I didn’t perceive challenges in regards 

to time off with exception of my own guilt for being away from work 

while others had to cover for me.”

Discrimination by coworkers

 “As a resident, my attending did not want me in their ORs assisting 

them while I was pregnant.”

 “I was placed on probation based on discriminatory and factless 

accusations made by coresidents who were resentful of my leave. 

Despite the fact that I suffered second trimester pregnancy loss.”

 “I had no recourse for the discrimination and hostility I experienced 

from coresidents and other attendings. I was asked everything from 

‘does your husband breastfeed your baby?’ to ‘why don’t you want 

to stay home and take care of the nest?’ to ‘you should not be oper-

ating while you are pregnant because you are not at your best.’”

 “My male counterparts were given some (limited degree) of less-

ened call, or easier rotation (neuropath) when females might have 

lost their positions.”

 “When I was pregnant as a faculty member and was discussing 

the challenges of pregnancy, my chair pointed out to me that I had 

chosen not to have an abortion.”

OR = operating room.
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most directly to “traditional” heterosexual monogamous 
relationships, an assumption that does not fully reflect the 
nuanced diversity of family structures present in our so-
ciety.

Our study illustrates the need for neurosurgery train-
ing programs to recognize the challenges associated with 
pregnancy and proactively address them. The majority of 
women surveyed reported that they either currently have 
children or would like to welcome children into their lives. 
However, they have legitimate concerns over whether hav-
ing and raising children is compatible with neurosurgery 
training.19 To address the concerns of women trainees and 
faculty, we offer several important recommendations (Ta-
ble 4). It is imperative for all training programs to institute 
written family leave policies. Whereas the federal Fam-
ily and Medical Leave Act supports 12 weeks of unpaid 
leave, neurosurgical organizations should advocate for 
paid leave. Organizations such as the American College of 
Obstetricians and Gynecologists endorse full benefits and 
paid leave for a period of 6 weeks. Based on these prec-
edents, it is our recommendation that neurosurgeons be of-
fered paid leave for a minimum of 6 weeks. For residents 
and fellows, maximal efforts should be made to encourage 
flexibility in scheduling on return to work to help meet 
the distinctive demands of caring for a newborn during 
the first 3 months of life, recognizing the needs of indi-
vidual programs. These policies should pertain equally to 
nontraditional families and cases of adoption. Institutions 
should consider establishing accessible childcare facilities 
and lactation rooms, with attention to the unique circum-
stances surrounding an operating room environment.

All neurosurgical trainees, regardless of bearing chil-
dren or other training interruptions, are expected to meet 
the requirements instituted by the ABNS prior to com-
mencement. Thus, to help individuals necessitating ma-
ternity, family, or medical leave achieve a timely gradu-
ation, a degree of flexibility in the scheduling of rotations 
is encouraged. Our findings regarding the frequency of 
perceived discrimination highlight the critical need for 
programs to actively communicate these supportive poli-
cies to current and prospective women neurosurgeons. In 
addition, the ABNS should consider the question globally 
of the specific minimum time requirements given the vari-
ous medical, family, educational, and personal leave expe-
rienced by all residents in training.

Our results raise many additional questions that merit 
further study. These include individual-level factors such 
as the proportion of women receiving support from a 
spouse, partner, and/or other family members; the relative 
contributions of different family members; and the experi-
ences of single parents. The gestational age until which 
female neurosurgeons continue operating while pregnant 
remains unknown. The level of childcare support and oth-
er resources available may differ between practices of dif-
ferent sizes, rural or urban location, and academic or pri-
vate settings. Future studies should also seek to compare 
experiences following the ABNS family leave statement 
with those at the time of our 2016 survey.

Conclusions
Challenges surrounding pregnancy and family leave 

TABLE 4. Recommendations regarding family leave policies based on survey results

Recommendation Reason

All training programs should have formal writ-

ten family leave policies, and trainees should 

receive direct education on these policies.

Awareness of existing family leave policies was remarkably low in our study (<32% overall). This 

trend is characteristic of many surgical specialties30,33,35,36 and reflects the need for heightened 
transparency regarding leave policies from program directors.

Training programs, board-certifying entities, 

and other professional associations should 

strive to endorse paid family leave for parents 

of all genders.

The financial impact of a new child makes paid leave a necessity. The FMLA of 1993, which 
protects 12 weeks of unpaid leave for eligible American employees, is insufficient. Whereas of-
ficial statements regarding family leave from many surgical associations are vague, statements 
from the ACOS37 and the ACOG explicitly support paid leave, with the latter endorsing at least 6 

weeks of full benefits and paid leave.38 We encourage neurosurgical organizations to follow suit 

in endorsing paid leave for at least 6 weeks, tailored to the needs of each program, with flex-

ibility in scheduling upon return to work to help meet the demands of caring for a newborn.

Institutions should consider establishing  

accessible lactation rooms, childcare facilities, 

and incentivizing coverage of call duties.

These changes would not only manage stressors for female neurosurgeons but also allow them to 

maintain higher academic productivity.

The ABNS should allow for flexible options to 
complete board requirements.

Our data indicate that female neurosurgeons are most likely to bear children during their senior 

residency or early practice years, and this timing has high potential to disrupt fulfillment of 
requirements for board certification. Findings from our study led to a recent statement on family 
leave from the ABNS. This statement recognizes that family leave makes it difficult for candi-
dates to meet the certification requirements of collecting 125 consecutive cases in 18 months 
and submitting completed applications within 4 years of residency training completion. The 

statement permits the ABNS directors to extend these time periods on a case-by-case basis.39

These recommendations should pertain 

equally to same-gender couples, as well as in 

cases of adoption.

Formal adoption leave is less prevalent in surgical programs than either maternity or paternity 

leave40 but should not be marginalized, as family-life upheaval is similar for adoptive parents.

ACOG = American College of Obstetricians and Gynecologists; ACOS = American College of Surgeons; FLMA = Family and Medical Leave Act.
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remain consequential for female neurosurgeons, particu-
larly during their senior residency and early practice years. 
It is imperative that all neurosurgical practices formulate 
clear paid family leave policies and encourage flexibility 
in order to address obstacles such as discrimination and 
inadequate caregiving time. The proposed recommenda-
tions are intended to promote the recruitment of a diverse 
population of neurosurgical residents, retain workforce 
talent, and wholly improve work-life balance for surgeons 
of all genders.
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