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IMPORTANCE Although family priorities influence specialty selection and resident attrition,
few studies describe resident perspectives on pregnancy during surgical training.
OBJECTIVE To directly assess the resident experience of childbearing during training.
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DESIGN, SETTING, AND PARTICIPANTS A self-administered 74-question survey was
electronically distributed in January 2017 to members of the Association of Women Surgeons,
to members of the Association of Program Directors in Surgery listserv, and through targeted
social media platforms. Surgeons who had 1 or more pregnancies during an Accreditation
Council for Graduate Medical Education–accredited US general surgery residency program
and completed training in 2007 or later were included. Important themes were identified
using focus groups of surgeons who had undergone pregnancy during training in the past 7
years. Additional topics were identified through MEDLINE searches performed from January
2000 to July 2016 combining the keywords pregnancy, resident, attrition, and parenting in
any specialty.
MAIN OUTCOMES AND MEASURES Descriptive data on perceptions of work schedule during
pregnancy, maternity leave policies, lactation and childcare support, and career satisfaction
after childbirth.
RESULTS This study included 347 female surgeons (mean [SD] age, 30.5 [2.7] years) with 452
pregnancies. A total of 297 women (85.6%) worked an unmodified schedule until birth, and
220 (63.6%) were concerned that their work schedule adversely affected their health or the
health of their unborn child. Residency program maternity leave policies were reported by 121
participants (34.9%). A total of 251 women (78.4%) received maternity leave of 6 weeks or
less, and 250 (72.0%) perceived the duration of leave to be inadequate. The American Board
of Surgery leave policy was cited as a major barrier to the desired length of leave by 268 of
326 respondents (82.2%). Breastfeeding was important to 329 (95.6%), but 200 (58.1%)
stopped earlier than they wished because of poor access to lactation facilities and challenges
leaving the operating room to express milk. Sixty-four women (18.4%) had institutional
support for childcare, and 231 (66.8%) reported a desire for greater mentorship on
integrating a surgical career with motherhood and pregnancy. A total of 135 (39.0%) strongly
considered leaving surgical residency, and 102 (29.5%) would discourage female medical
students from a surgical career, specifically because of the difficulties of balancing pregnancy
and motherhood with training.
CONCLUSIONS AND RELEVANCE The challenges of having children during surgical residency
may have significant workforce implications. A deeper understanding is critical to prevent
attrition and to continue recruiting talented students. This survey characterizes these issues
to help design interventions to support childbearing residents.
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A

lthough more than half of medical students are female, women remain underrepresented in general surgery, constituting 38% of residents1 and 18% of faculty members2 in the United States. Several factors that deter
women from a surgical career have been suggested, including the perception that the field is not compatible with their
desire to have a family.3 In the past, women were more likely
to delay parenthood until after completion of surgical
residency,4 but more are choosing to have children during
residency.5,6 With increasing numbers of women becoming
pregnant during training and attrition of female residents estimated to be 25%,7 the influence of childbearing on the surgical workforce must be better understood.
Support of pregnant surgical residents by training programs across the country is variable, with approximately half
of US program directors reporting dedicated lactation facilities in their institutions and fewer providing on-site childcare.8
Stigma associated with pregnancy during residency is still
prevalent, with 2 of every 3 women surveyed in the American
College of Surgeons reporting negative attitudes from peers and
faculty that influenced their childbearing decisions.6 Social
pressure to avoid pregnancy during residency may arise from
faculty or colleagues. A recent survey of US surgical program
directors found that more than 60% believe that motherhood adversely affects a trainee’s work, and nearly half suggested that the best time for a woman to have a child is during
research years.8
Although single-institution experiences have been
described,9-11 leave duration, call responsibilities, attitudes of
coworkers and faculty, and the presence of postpartum support are mixed, reflecting the diversity in policies, culture, and
resources available to childbearing women in surgical training programs. The most contemporary national study of pregnancy during training took place nearly a decade ago and described a higher rate of childbirth in recent graduation cohorts,
but challenges beyond negative stigmatization were not
examined.6 The goal of this study was to characterize the experience and perception of women surgeons who have been
pregnant during residency. We present the findings of a national survey to describe the challenges and potential influence on training and to identify areas with the greatest potential for improvement.

Methods
A 74-question survey was electronically distributed in January 2017 to active members of the Association of Women Surgeons, to members of the Association of Program Directors in
Surgery listserv, and through targeted social media platforms
on Facebook and Twitter. Program directors from 255 Accreditation Council for Graduate Medical Education–accredited US
general surgery residency programs were asked to forward the
survey to current and former female trainees. A link to the survey was posted with permission within 2 Facebook groups of
physician and surgeon mothers. The Physician Moms Group
is one of the largest social media platforms for physicians of
all specialties, with 67 156 members at the time of survey disjamasurgery.com
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Key Points
Question What is the perception and experience of pregnant
general surgery residents?
Findings This national survey of 347 general surgeons who have
had 1 or more pregnancies during residency revealed concerns
about unmitigated work schedules during pregnancy, negative
stigma associated with pregnancy during training, dissatisfaction
with maternity leave options, inadequate lactation and childcare
support, and desire for greater mentorship on work-life
integration. These challenges were associated with 39% of
participants seriously considering leaving residency and 30%
reporting they would advise a female medical student against
pursuing a career in surgery.
Meaning Multiple challenges facing pregnant surgical residents
may negatively influence career satisfaction and must be
addressed to attract and retain the most talented workforce.

tribution. The Surgeon Moms Group is composed of surgeons
of all specialties, with a membership of 960 women at the time
of survey distribution. A link to the survey was also disseminated on Twitter. Weekly reminders were posted on social media sites until the number of responses exceeded the calculated sample size. The survey was available online for 4 weeks.
Participation was voluntary, and no compensation was provided. Completion of the survey inferred consent. The survey was approved by the Association of Program Directors in
Surgery Committee on Research and given exemption by the
Partners Human Research Committee Institutional Review
Board. All data were deidentified.

Survey Development
The survey was developed using a cognitive testing approach. Focus groups were held at training programs at Stanford University Medical Center and Brigham and Women’s
Hospital. Ten surgeons who became mothers during residency within the past 7 years underwent interviews to identify important themes. Additional topics were identified
through MEDLINE searches performed from January 2000 to
July 2016 combining the keywords pregnancy, resident, attrition, and parenting in any specialty. Questions were developed to address each topic and validated by collaborators with
expertise in qualitative and survey research. The survey was
piloted within a small group of female surgeons at the Association of Women Surgeons and at 3 training programs, with
several rounds of cognitive feedback used to develop the final instrument.
The survey collected demographic information, including age and level of training during pregnancy, current role (resident, fellow, or practicing surgeon), current or intended surgical specialty, past or anticipated graduation date, number of
pregnancies during residency, and duration of maternity leave.
Residency program information included type of program (academic or independent), program size, location, and presence
of the following: formal maternity leave policy, lactation facilities, and childcare support. A 4-point Likert scale format
was used to assess perceptions on the following topics: working while pregnant, maternity leave policies, breastfeeding and
(Reprinted) JAMA Surgery July 2018 Volume 153, Number 7
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Table 1. Participant Characteristics
No. (%) of
Surgeons
(N = 347a)

Characteristic
Current role
Practicing surgeon

159 (45.8)

Fellow

53 (15.3)

Resident

lactation, childcare and motherhood, job satisfaction, perceptions of stigma, attitudes of colleagues, and satisfaction with
training program support. For this study, the response agreed
represents the sum of agreed and strongly agreed, and
disagreed represents the sum of disagreed and strongly disagreed. The survey is available online (eFigure in the
Supplement).

135 (38.9)

Study Participants

Current or anticipated surgical specialty (n = 293)
General

55 (18.8)

Trauma and acute care surgery

51 (17.4)

Breast

35 (11.9)

Pediatrics

28 (9.6)

Plastics

26 (8.9)

Colorectal

23 (7.8)

Vascular

21 (7.2)

Women who had 1 or more pregnancies during an Accreditation Council for Graduate Medical Education–accredited US
general surgery training program and who completed (or
were anticipated to complete) residency in 2007 or later
were included. Those who had a pregnancy during surgical
residency but did not complete surgical training were
included if their year of graduation was expected to be 2007
or later.

Bariatric and minimally invasive

17 (5.8)

Cardiothoracic

12 (4.1)

Sample Size Calculation and Statistical Analysis

Surgical oncology

11 (3.8)

To calculate sample size, recent US surgical workforce data from
the American College of Surgeons Health Policy Research
Institute12 were used to estimate the number of surgeons of
childbearing age eligible for this study. Of the approximately
28 000 surgeons in general surgery and general surgery subspecialties, 15% are women. If half were of childbearing age and
could possibly become pregnant during the period studied, the
maximum potential sample would be 2100 women. A sample
of at least 327 women was calculated to detect a difference of
5% in responses to survey questions with 80% power and
α = .05.
We performed χ2 analysis for categorical variables. P ≤ .05
was accepted to indicate statistical significance. Data were analyzed using Stata, version 14.0 (StataCorp).

Endocrine

8 (2.7)

Transplant

6 (2.0)

Past or anticipated year of residency completion
2007-2009

24 (6.9)

2010-2012

53 (15.3)

2013-2015

79 (22.8)

2016-2018

136 (39.2)

2019-2022

55 (15.9)

No. of pregnancies during residency (n = 346)
1

246 (71.1)

2

94 (27.2)

3

6 (1.7)

Level of training during pregnancyb (n = 327)
PGY 1

16 (4.9)

PGY 2

41 (12.5)

PGY 3

72 (22.0)

PGY 4

55 (16.8)

Demographics and Program and Hospital Characteristics

89 (27.2)

A total of 347 women (mean [SD] age, 30.5 [2.7] years) met the
inclusion criteria and reported 452 pregnancies. The response rate could not be calculated because the number of surgeons who were pregnant during residency was unknown and
the methods of distribution precluded calculation of the respondent denominator. More than one-quarter of respondents had more than 1 pregnancy during residency, with most
pregnancies taking place during or after postgraduate year 3.
Although 101 of the 452 pregnancies (22.3%) occurred during
nonclinical (research) years, 288 respondents (83.0%) had at
least 1 pregnancy during clinical training (Table 1). Most respondents were residents of an academic training program; 298
(85.9%) of their programs had 4 or more chief residents per class
(Table 2).

PGY 5
c

Research years

54 (16.5)

Length of maternity leave duration, wk (n = 320)
1-6

251 (78.4)

≥7

69 (21.6)

Survey access (n = 346)
Physician Moms Group

56 (16.2)

Surgeon Moms Group

96 (27.7)

Link emailed from program director

79 (22.8)

Link emailed from other

99 (28.6)

Twitter

16 (4.6)

Abbreviation: PGY, postgraduate year.
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a

Each question was answered by more than 90% of participants except where
otherwise noted.

b

Women who had more than 1 child and delivered at least 1 child during clinical
residency were listed under the earliest postgraduate year that they were
pregnant.

c

Women were listed under research years only if they were pregnant with all
their children during nonclinical time.

Results

Residents’ Perception of Workplace Culture, Pregnancy
Experience, and Postpartum Support
The answers to the Likert scale format questions are summarized in Figure 1 and Figure 2 and discussed by the following
themes.
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Working While Pregnant
A total of 253 respondents (72.9%) had witnessed faculty members or other residents making negative comments about pregnant trainees or childbearing during training. Of these, 185
(73.1%) were concerned they were perceived poorly during their
own pregnancies. A total of 208 participants (59.9%) reported there was a negative stigma associated with being pregnant as a surgical resident, and 108 (55.1%) perceived pressure to plan pregnancies during nonclinical time.
A total of 297 women (85.6%) worked an unmodified
schedule until delivery, with 289 (83.5%) and 300 (87.0%) reporting that requesting accommodations for less demanding
rotations during pregnancy would have been perceived negatively by their peers and supervising faculty, respectively.
A total of 220 (63.6%) were concerned that their work schedule or duties adversely influenced their health or the health
of their unborn child.

Original Investigation Research

Table 2. Training Programs, Hospital Characteristics,
and Support Policies
Characteristic

No. (%) of
Women

Type of program (n = 342)
Academic

297 (86.8)

Independent

45 (13.2)

Program size (No. of chief residents)
1-3

48 (13.8)

4-6

173 (49.9)

≥7

126 (36.3)

Geographic locationa (n = 346)
Northeast

104 (30.1)

Midwest

82 (23.7)

West

75 (21.7)

South

85 (24.6)

Program offered reduced work schedule during pregnancy

Maternity Leave
Formal surgical program maternity leave policies were
reported by 121 participants (34.9%). The American Board of
Surgery (ABS) leave policy was cited as a major barrier to
obtaining the desired length of leave by 268 (82.2%). A total
of 251 respondents (78.4%) reported receiving 6 weeks or
less of maternity leave. A greater proportion of these residents perceived their maternity leave was of insufficient
duration compared with those who received more than
6 weeks of leave (200 [79.7%] vs 32 [46.4%], P < .001).
Those who delivered during clinical years were more likely
to have fewer than 6 weeks off compared with women who
delivered during nonclinical years (210 of 273 [76.9%] vs 29
of 54 [53.7%], P = .001).

Yes

50 (14.4)

No

297 (85.6)

Program had formal maternity leave policy
Yes

121 (34.9)

No

168 (48.4)

I don’t know

Hospital had lactation facility (other than bathroom)
Yes

220 (63.4)

No

96 (27.7)

I don’t know

31 (8.9)

Hospital or program offered childcare supportb
Yes

64 (18.4)

No

262 (75.5)

I don’t know

Childcare and Motherhood
Childcare support was offered through the residency program or hospital for 64 respondents (18.4%). Most often,
this was in the form of preferential daycare enrollment, discounted daycare, or access to backup childcare services, but
55 women (85.9%) reported that these options did not offer
hours that accommodated a surgical resident’s schedule.
Three residents (0.86%) were offered a monetary stipend to
assist with childcare expenses. A total of 260 residents
(75.4%) reported that additional childcare support would
have helped them focus on their surgical training.
Breastfeeding and Lactation Support
A total of 329 of 344 respondents (95.6%) reported breastfeeding was important to them, but 200 (58.1%) stopped
earlier than they would have preferred because of the challenges of balancing work duties with time to express milk.
Designated lactation facilities were present for 220 respondents (63.4%), although 96 (43.6%) of these residents
reported access was limited by the location and number of
facilities. A total of 270 respondents (85.2%) reported they
were uncomfortable asking attending surgeons for permission to step away from an operation to express milk, and
267 (78.8%) perceived faculty would not have been supportive if asked. The establishment of case-coverage policies by
jamasurgery.com

58 (16.7)

Type of support or policy

21 (6.1)

a

Northeast included Connecticut, Maine, Massachusetts, New Hampshire,
Rhode Island, Vermont, New York, and Pennsylvania. Midwest included
Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North
Dakota, Ohio, South Dakota, and Wisconsin. West included Arizona, Colorado,
Idaho, Montana, Nevada, New Mexico, Utah, Wyoming, Alaska, California,
Hawaii, Oregon, and Washington. South included Delaware, Florida, Georgia,
Maryland, North Carolina, South Carolina, Virginia, Washington, DC, West
Virginia, Alabama, Kentucky, Mississippi, Tennessee, Arkansas, Louisiana,
Oklahoma, and Texas.

b

Childcare support included any of the following: monetary support, backup
childcare, and preferential childcare enrollment.

fellow residents to allow time to express milk without compromising patient care was favored by 203 respondents
(64.9%).
Career Satisfaction
A total of 135 respondents (39.0%) reported that their experience of pregnancy during residency made them strongly
reconsider whether they wanted to continue their surgical
training. A total of 102 respondents (29.5%) would caution a
female medical student against a career in surgery because
of the difficulty of balancing the profession with motherhood, and 231 (66.8%) reported that additional mentorship
on balancing career with pregnancy and motherhood would
have been helpful.
(Reprinted) JAMA Surgery July 2018 Volume 153, Number 7
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Figure 1. Responses to Likert Survey Questions for Working While Pregnant, Maternity Leave,
and Childcare and Motherhood
Working while pregnant
I worried I would be perceived negatively by my
attendings if I asked for a lighter schedule during my pregnancy.

Agree
Disagree

I worried I would cause resentment amongst my
coresidents if I asked for a lighter schedule during my pregnancy.
Negative comments I witnessed about other pregnant residents/pregnancy during training
made me concerned about how I would be perceived about my own pregnancy.a
I worried that my work schedule/duties
compromised my health during my pregnancy or the health of my baby.
I felt that there was a negative stigma associated with being pregnant as a resident.
I felt pressured to plan my pregnancy to take place during my lab/research years.
Maternity leave
I took less maternity leave than I would have liked because of
the American Board of Surgery policy for leave.
I felt my maternity leave was a burden to my coresidents.
I took less maternity leave than I would have liked.
because my program did not accommodate a longer leave.
It was easy to discuss my maternity leave wishes with my program director.
I felt that the length of my maternity leave was sufficient.
Childcare and motherhood

Each question was answered by more
than 90% of participants except
where otherwise noted.

I worried that I would be perceived as “uncommitted” or a “bad resident”
if I went home to see my child instead of staying late for a case.
I would have been able to focus on my job duties
more if my program had provided more childcare support.

a

I worried that I was perceived as “behind” my peers
in terms of skills because being a mom meant I had less time to dedicate to work.
100

50

0

50

100

Respondents, %

Discussion
This national survey of 347 surgeons who were pregnant during residency demonstrated concerns over unmitigated work
duties late in pregnancy, perceptions of negative stigma related to childbearing, dissatisfaction with maternity leave policies, inadequate lactation and childcare support, and desire
for stronger mentorship in work-life integration. These challenges negatively influenced career satisfaction for many respondents, with 39% seriously considering leaving residency
and 30% reporting they would advise a female medical student against pursuing a surgical career. As more women enter surgical residency,13 the logistics of training and retaining
the best candidates must consider the needs of childbearing
residents.
Despite more than a decade of work-hour reform, general
surgery attrition remains 20% or more.14,15 Studies7,15 report
that lifestyle concerns and female gender are associated with
the desire to leave the field. The current study found that
women having children during residency may be at particularly high risk. Differences in priorities between men and
women may account for greater risk of attrition in new mothers, with female surgeons investing nearly twice as many hours
and missing more work activities because of parenting obligations compared with their male counterparts.16
A second issue that influences the surgical workforce is the
challenge of recruiting the most talented students in an era in
648

which lifestyle preferences significantly influence specialty
selection.17 Although nearly half of medical school graduates
are female,18 women are less likely to pursue a career in general surgery.19,20 Causes of this gender discrepancy include the
lack of female role models, gender discrimination, and pregnancy and child care concerns.3,21-23 By combating stereotype, female residents have an even greater influence than female faculty members on recruitment of medical students to
the surgical profession.20 The current study suggests that this
mentor model is jeopardized by the difficulties faced by pregnant residents, with nearly one-third of respondents reporting they would advise female students not to pursue the specialty as a result of their own experience. Addressing the
challenges associated with pregnancy during training empowers female residents to serve as compelling role models for the
attainment of surgical training and family.
Literature on teaching programs reports formal maternity leave policies in 90% of pediatric and 80% of obstetrics
and gynecology residencies even a decade ago.24,25 Obstetrics and gynecology residences demand long hours and have
smaller program sizes, similar to general surgery, but provide
a mean of 8.7 weeks off from training for maternity leave.25
On the basis of this survey, general surgery programs trail these
metrics. The ABS sets limitations on time away from training
to ensure adequate education of qualified surgeons, but several options are outlined by their leave policy.26 To complete
training in 5 years, residents are permitted 12 weeks away during the first 3 years of training and 8 weeks away during the
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Only answered by women who
answered yes to a previous question
about whether they had witnessed
a negative comment about a
pregnant resident or pregnancy
during training (n = 252).
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Figure 2. Responses to Likert Survey Questions for Breastfeeding and Career Satisfaction
Breastfeeding
Breastfeeding/pumping was important to me.
My coresidents were supportive of me taking time to pump during cases
or during the workday.
Policies to support case coverage to allow pumping would have helped me focus on my
job duties more.
Having more accessible lactation facilities would have helped me focus
on my job duties more.a
I did not breastfeed or stopped earlier than I would have liked because it was too difficult
to balance with my work duties.
Lactation facilities in my hospital were adequate and accessible enough to facilitate
pumping during the day.b
Derogatory comments that I witnessed about breastfeeding or pumping made it
uncomfortable for me to pump at work.c
I did not breastfeed or stopped earlier than
I would have liked because of lack of accessible lactation areas.

Each question was answered by more
than 90% of participants except
where otherwise noted.

The attendings at my programs would not
mind if I asked to leave a case to pump.
I felt comfortable asking my attendings to scrub out of a case to pump.

a

Only answered by women who
answered yes to a previous question
about whether they breastfeed
after their pregnancy (n = 311).

b

Only answered by women who
answered yes to a previous question
about whether there were lactation
facilities present in their hospital
(n = 212).

c

Only answered by women who
answered yes to a previous question
about whether they had witnessed
a derogatory comment about
breastfeeding or expressing milk
(n = 142).

Career satisfaction
I regret the family sacrifices I made for my surgical residency training.
My experience of pregnancy/motherhood
during residency made me strongly reconsider whether I wanted to stay in surgery.
I was satisfied with the amount of mentorship I received during residency on integrating
motherhood with a surgical career.
If a female medical student asked me for career advice, I would caution her against
choosing surgery because of the difficulty of balancing a surgical career with motherhood.

Agree
Disagree

If I could choose again, I would choose a career more accommodating to parenthood.
100

50

0

50

100

Respondents, %

last 2 years, with an additional 2 weeks during each period to
accommodate medical conditions, including pregnancy. Residents may also complete clinical training during a 6-year period, although implementation of this track may be limited by
concerns over the financial burden of extended training and
reluctance to significantly lengthen residency.27,28 These 2 options may be considered to be insufficient by pregnant residents, with too little time away provided for those who wish
to finish in 5 years and too much time away in the 6-year track.
In October 2017, the ABS reformatted their published policies
to clarify flexible-training tracks, including extension of the
chief year by the length of leave taken. The challenges for residents of such off-cycle training depend on the duration of extension and trainees’ postgraduation plans, with minimal influence on those completing residencies by July 31 but delays
past August 1 influencing the ability to begin fellowship on
time.29 Program-level barriers to implementation of flexibletraining tracks must be further studied. Although the ABS sets
limitations on time away like many other specialty boards
(eTables 1 and 2 in the Supplement) and allows early eligibility for board certification,30 most women completing this survey perceived the ABS policies to be an obstacle to obtaining
adequate duration of leave. This response may reflect a need
for better understanding of all leave possibilities (Table 3).
Most women in this survey reported an unmodified schedule until birth despite concerns about fetal and maternal health.
Most respondents reported concern that requesting adjustments to their schedules would trigger negative perceptions
jamasurgery.com

from faculty and coresidents. Studies31,32 suggest that pregnancy complications, such as preeclampsia and preterm labor, occur with higher frequency among residents who work
long hours compared with matched controls. Preferential
scheduling of less challenging rotations during the third trimester, as recommended by Association of Women Surgeons
guidelines for maternity leave in residents,33 may reduce health
risks, minimize coverage gaps if the resident is unable to work
close to term, and avoid engendering resentment among peers
who are asked to cover duties unexpectedly. Residents who
require additional accommodations because of medical limitations during pregnancy may need to lengthen the duration
of their training to ensure the quality of their education.
Challenges in balancing work duties with time to express
milk caused more than half of respondents to stop breastfeeding earlier than they wished. The inability to meet personal
breastfeeding goals is a source of frustration34,35 and adds to
misgivings about the ability to balance parenthood with
career.36 Practical solutions that minimize disruption to patient care and education include cross-coverage systems that
allow another resident to briefly relieve a nursing resident during long cases36 and designation of facilities with dedicated
equipment for expressing and storing milk37 near the operating room.
Childcare was identified as a significant challenge that distracted from education and training. An American College of
Surgeons survey reported that 90% of partnered female surgeons have working counterparts and 50% are in dual(Reprinted) JAMA Surgery July 2018 Volume 153, Number 7
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Table 3. Maternity Leave Options
Maternity
Leave
Duration

Requires
ABS
Approval

Requires
ACGME/RRC
Approval

Options for Leave

Details

≤6 wk

4 wk of leave from 1 y of
training plus up to 2 wk of
medical leave

Allows preservation of leave time in
subsequent years

No

No

7-10 wk

Up to 8 wk of leave may be
used from PGYs 1-3 or
PGYs 4-5 plus 2 wk of
medical leave

Requires use of leave time accrued during No
2 y, leaving fewer (or no) weeks for
vacation during the year the leave was
borrowed from

No

4 wk of leave from 1 y of
training plus 2 wk of
medical leave plus program
director requests ABS
approval for additional 1-4
wk of leave

Yesa
Avoids using borrowed leave time from
subsequent training years; additional
weeks of leave requested from ABS must
be made up at end of residency; allows
completion of residency before August 1,
avoiding affecting fellowship; if case and
training requirements met, the QE may be
taken after completion of PGY 4; the QE
may also be taken same year of
graduation if training completed by
August 31, with results and CE site
selection held until program director
attests to completion of ABS
requirements

Yesb

Allows resident to preserve leave time for
use during other training years;
additional leave must be made up at end
of residency; for those planning a
fellowship beginning August 1, the start
date will be affected; if case and training
requirements met, the QE may be taken
after completion of PGY 4; the QE may
also be taken same year of graduation if
training completed by August 31, with
results and CE site selection held until
program director attests to completion of
ABS requirements

Yesa

Yesb

48 wk of full-time training is required to
complete each postgraduate year; no
block of training may be shorter than 4
wk

Yesa

PGYs 1-5

11 wk to 12
mo

12 mo

4 wk of leave from 1 y of
training plus 2 wk of
medical leave plus program
director requests ABS
approval for additional
leave

Up to 12 mo of leave may
be taken; leave may be
taken in one block or
divided
Up to 12 wk of leave may
be used from PGYs 1-3
plus 2 wk of medical leave

Requires use of leave time accrued during No
first 3 y, leaving fewer (or no) vacation
during the years the leave was borrowed
from

physician relationships,38 making childcare particularly stressful. A study39 from Stanford University School of Medicine
found that female faculty members prioritized a flexible work
environment with access to nearby childcare as the most important need to improve career success. On-site daycare, sick
childcare centers, and subsidy programs to support childcare
costs have been implemented cost-effectively for many
businesses,40 hospital systems,41 and residency programs.42
These provide examples of successful childcare programs that
promote employee wellness and retention.
Surgical leaders have long emphasized the importance of
mentorship as a critical retention tool for women.43,44 A large
cross-sectional study45 of surgical residents reported that informal socialization with faculty significantly increases their
approachability when trainees face difficulties and is strongly
associated with residency satisfaction. Women were less likely
to form these relationships and were identified as a particularly vulnerable group for attrition. Two-thirds of participants in the current survey expressed a desire for greater mentorship on integrating work with family. Formal programs that
pair residents with mentors of shared gender and experience
650

No

Program director must request
permission from ABS on official
letterhead by mail or fax with
complete schedule of resident’s
training with calendar dates
including all leave time.

b

Changes in resident complement
require the program director to
request permission from
ACGME/RRC to temporarily carry an
extra resident. Details available at:
https://www.acgme.org/Portals/0
/PFAssets/ProgramResources/440
_resComp.pdf.

c

Maximum leave time without
additional ABS approval during
PGYs 4 and 5 is 8 weeks
(2 additional weeks for medical
leave may also be taken).

may foster a sense of inclusion in the surgical community and
provide nonthreatening opportunities to seek support and experience-based advice on balancing career goals with pregnancy and childcare.45

Limitations
This study is limited by its method of distribution, which precluded calculation of a response rate. It is unknown how many
women viewed the link to the survey or how many program
directors forwarded the study to trainees and graduates. However, because the number of women who have been pregnant
during training is not known, an a priori decision was made
to use a multimodal approach to reach as many female surgeons as possible. Despite this, the study cohort demonstrates balanced geographic distribution and wide variation in
program size. As with all studies that use self-reported data,
there may be response bias. The use of physician mothers’
groups within Facebook may have also introduced selection
bias because opinions may not be representative of all US surgical resident mothers. Lastly, causal inferences cannot be
made from the data because of the cross-sectional design.
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Conclusions
Pregnancy and childcare support may have a significant influence on the decision to pursue or maintain a career in surgery. To attract and retain the most talented candidates,
surgical programs must address the challenges facing new
mothers in residency. Open discussion among surgical lead-

ARTICLE INFORMATION
Accepted for Publication: December 30, 2017.
Published Online: March 21, 2018.
doi:10.1001/jamasurg.2018.0153
Author Affiliations: Division of Trauma, Burn and
Surgical Critical Care, Department of Surgery,
Brigham and Women’s Hospital, Harvard Medical
School, Boston, Massachusetts (Rangel,
Castillo-Angeles, Kwakye, Changala, Haider); Center
for Surgery and Public Health, Department of
Surgery, Brigham and Women’s Hospital, Harvard
Medical School and Harvard T.H. Chan School of
Public Health, Boston, Massachusetts (Rangel,
Smink, Castillo-Angeles, Changala, Haider,
Doherty); Division of General and Gastrointestinal
Surgery, Department of Surgery, Brigham and
Women’s Hospital, Harvard Medical School, Boston,
Massachusetts (Smink, Doherty); Division of Colon
and Rectal Surgery, Department of Surgery,
University of Minnesota, Minneapolis (Kwakye);
University of California, San Francisco School of
Medicine, San Francisco (Changala).
Author Contributions: Dr Rangel had full access to
all the data in the study and takes responsibility for
the integrity of the data and the accuracy of the
data analysis.
Study concept and design: Rangel, Smink, Kwakye,
Changala.
Acquisition, analysis, or interpretation of data: All
authors.
Drafting of the manuscript: Rangel, Changala,
Haider, Doherty.
Critical revision of the manuscript for important
intellectual content: All authors.
Statistical analysis: Rangel, Castillo-Angeles,
Changala, Haider.
Administrative, technical, or material support:
Rangel, Smink, Kwakye, Changala, Haider, Doherty.
Study supervision: Rangel, Smink, Haider, Doherty.
Conflict of Interest Disclosures: Dr Haider is a
cofounder and equity shareholder of the company
that runs the website http://www.doctella.com. No
other disclosures were reported.
Additional Contributions: The authors wish to
thank Dr. Amalia Cochran, Dr. Christine Laronga,
Dr. Sharon Stein, Dr. Marie Crandall, and the
Association of Women Surgeons for their assistance
in reviewing survey content and distribution among
its membership.
REFERENCES
1. ACGME residents and fellows by sex and
specialty, 2015. https://www.aamc.org/data
/workforce/reports/458766/2-2-chart.html.
Accessed July 31, 2017.
2. Association of American Medical Colleges.
Distribution of women MD faculty by department
and rank. https://www.aamc.org/download/411788
/data/2014_table4a.pdf. Accessed April 13, 2017.
jamasurgery.com

ers and educators must develop strategies for workforce shortages, improvements in the working environment, flexible leave
policies, and preservation of the integrity of education for the
pregnant resident and her colleagues. As the profession works
to build the surgical workforce, the call to invigorate the field
requires assessment and acknowledgment of the needs of an
increasing population of women surgeons beginning families
during training.

3. Sanfey HA, Saalwachter-Schulman AR,
Nyhof-Young JM, Eidelson B, Mann BD. Influences
on medical student career choice: gender or
generation? Arch Surg. 2006;141(11):1086-1094.

18. Total graduates by U.S. medical school and sex,
2001-2012 through 2015-2016. https://www.aamc
.org/download/321532/data/factstableb2-2.pdf.
Accessed September 17, 2017.

4. Troppmann KM, Palis BE, Goodnight JE Jr, Ho
HS, Troppmann C. Women surgeons in the new
millennium. Arch Surg. 2009;144(7):635-642.

19. Andriole DA, Klingensmith ME, Jeffe DB. Who
are our future surgeons? Characteristics of medical
school graduates planning surgical careers: analysis
of the 1997 to 2004 Association of American
Medical Colleges’ Graduation Questionnaire
National Database. J Am Coll Surg. 2006;203(2):
177-185.

5. Smith C, Galante JM, Pierce JL, Scherer LA. The
surgical residency baby boom: changing patterns of
childbearing during residency over a 30-year span.
J Grad Med Educ. 2013;5(4):625-629.
6. Turner PL, Lumpkins K, Gabre J, Lin MJ, Liu X,
Terrin M. Pregnancy among women surgeons:
trends over time. Arch Surg. 2012;147(5):474-479.
7. Khoushhal Z, Hussain MA, Greco E, et al.
Prevalence and causes of attrition among surgical
residents: a systematic review and meta-analysis.
JAMA Surg. 2017;152(3):265-272.
8. Sandler BJ, Tackett JJ, Longo WE, Yoo PS.
Pregnancy and parenthood amongst surgery
residents: results of the first nationwide survey of
general surgery residency program directors. J Am
Coll Surg. 2016;222(6):1090-1096.

20. Jagsi R, Griffith KA, DeCastro RA, Ubel P. Sex,
role models, and specialty choices among
graduates of US medical schools in 2006-2008.
J Am Coll Surg. 2014;218(3):345-352.
21. Snyder RA, Bills JL, Phillips SE, Tarpley MJ,
Tarpley JL. Specific interventions to increase
women’s interest in surgery. J Am Coll Surg.
2008;207(6):942-947.e1-e8.
22. Neumayer L, Kaiser S, Anderson K, et al.
Perceptions of women medical students and their
influence on career choice. Am J Surg. 2002;183(2):
146-150.

9. Mundschenk MB, Krauss EM, Poppler LH, et al.
Resident perceptions on pregnancy during training:
2008 to 2015. Am J Surg. 2016;212(4):649-659.

23. Park J, Minor S, Taylor RA, Vikis E, Poenaru D.
Why are women deterred from general surgery
training? Am J Surg. 2005;190(1):141-146.

10. Mayer KL, Ho HS, Goodnight JE Jr. Childbearing
and child care in surgery. Arch Surg. 2001;136(6):
649-655.

24. McPhillips HA, Burke AE, Sheppard K, Pallant
A, Stapleton FB, Stanton B. Toward creating
family-friendly work environments in pediatrics:
baseline data from pediatric department chairs and
pediatric program directors. Pediatrics. 2007;119
(3):e596-e602.

11. Carty SE, Colson YL, Garvey LS, et al. Maternity
policy and practice during surgery residency: how
we do it. Surgery. 2002;132(4):682-687.
12. American College of Surgeons Health Policy
Research Institute. The Surgical Workforce in the
United States: Profile and Recent Trends.
http://www.acshpri.org/documents/ACSHPRI
_Surgical_Workforce_in_US_apr2010.pdf. Accessed
September 19, 2017.
13. Davis EC, Risucci DA, Blair PG, Sachdeva AK.
Women in surgery residency programs: evolving
trends from a national perspective. J Am Coll Surg.
2011;212(3):320-326.
14. Naylor RA, Reisch JS, Valentine RJ. Factors
related to attrition in surgery residency based on
application data. Arch Surg. 2008;143(7):647-651.
15. Gifford E, Galante J, Kaji AH, et al. Factors
associated with general surgery residents’ desire to
leave residency programs: a multi-institutional
study. JAMA Surg. 2014;149(9):948-953.
16. Colletti LM, Mulholland MW, Sonnad SS.
Perceived obstacles to career success for women in
academic surgery. Arch Surg. 2000;135(8):972-977.
17. Grayson MS, Newton DA, Patrick PA, Smith L.
Impact of AOA status and perceived lifestyle on
career choices of medical school graduates. J Gen
Intern Med. 2011;26(12):1434-1440.

25. Davis JL, Baillie S, Hodgson CS, Vontver L, Platt
LD. Maternity leave: existing policies in obstetrics
and gynecology residency programs. Obstet Gynecol.
2001;98(6):1093-1098.
26. The American Board of Surgery Leave Policy.
http://www.absurgery.org/default.jsp
?policygsleave. Accessed October 21, 2017.
27. Abbett SK, Hevelone ND, Breen EM, et al.
Interest in and perceived barriers to flexible-track
residencies in general surgery: a national survey of
residents and program directors. J Surg Educ. 2011;
68(5):365-371.
28. Blair JE, Mayer AP, Caubet SL, Norby SM,
O’Connor MI, Hayes SN. Pregnancy and parental
leave during graduate medical education. Acad Med.
2016;91(7):972-978.
29. ABS statement regarding August 1 fellowship
start date. https://www.absurgery.org/default.jsp
?news_aug1fellow. Accessed August 2, 2017.
30. The American Board of Surgery Training and
Certification. Taking the QE after PGY-4.
http://www.absurgery.org/default.jsp?certgsqe
_pgy4. Accessed July 31, 2017.

(Reprinted) JAMA Surgery July 2018 Volume 153, Number 7

© 2018 American Medical Association. All rights reserved.

Downloaded From: by a Orlando Health User on 07/25/2018

651

Research Original Investigation

Pregnancy and Motherhood During Surgical Training

31. Klebanoff MA, Shiono PH, Rhoads GG.
Outcomes of pregnancy in a national sample of
resident physicians. N Engl J Med. 1990;323(15):
1040-1045.

36. Merchant SJ, Hameed SM, Melck AL.
Pregnancy among residents enrolled in general
surgery: a nationwide survey of attitudes and
experiences. Am J Surg. 2013;206(4):605-610.

32. Gabbe SG, Morgan MA, Power ML, Schulkin J,
Williams SB. Duty hours and pregnancy outcome
among residents in obstetrics and gynecology.
Obstet Gynecol. 2003;102(5, pt 1):948-951.

37. Miller NH, Miller DJ, Chism M. Breastfeeding
practices among resident physicians. Pediatrics.
1996;98(3, pt 1):434-437.

33. AWS maternity leave policy for surgical
residents. https://www.womensurgeons.org/aws
_library/ResidentPolicy.pdf. Accessed December 13,
2017.
34. Dixit A, Feldman-Winter L, Szucs KA.
“Frustrated,” “depressed,” and “devastated”
pediatric trainees: US academic medical centers fail
to provide adequate workplace breastfeeding
support. J Hum Lact. 2015;31(2):240-248.
35. Cole S, Arnold M, Sanderson A, Cupp C.
Pregnancy during otolaryngology residency:
experience and recommendations. Am Surg. 2009;
75(5):411-415.

38. Dyrbye LN, Shanafelt TD, Balch CM, Satele D,
Freischlag J. Physicians married or partnered to
physicians: a comparative study in the American
College of Surgeons. J Am Coll Surg. 2010;211(5):
663-671.
39. McGuire LK, Bergen MR, Polan ML. Career
advancement for women faculty in a U.S. school of
medicine: perceived needs. Acad Med. 2004;79(4):
319-325.
40. This is what work-life balance looks like at a
company with 100% retention of moms.
https://qz.com/806516/the-secret-to-patagoniassuccess-keeping-moms-and-onsite-child-care-andpaid-parental-leave/. Accessed July 28, 2017.

41. Herman RE, Koppa D, Sullivan P. Sick-child
daycare promotes healing and staffing. Nurs Manage.
1999;30(4):46-47.
42. Key LL Jr. Child care supplementation: aid for
residents and advantages for residency programs.
J Pediatr. 2008;153(4):449-450.
43. Freischlag JA, Silva MM. Preventing general
surgery residency attrition-it is all about the
mentoring. JAMA Surg. 2017;152(3):272-273.
44. ACS WiSc addresses ongoing challenges for
women in surgery. http://bulletin.facs.org/2016/11
/acs-wisc-addresses-ongoing-challenges-for
-women-in-surgery/. Accessed July 31, 2017.
45. Sullivan MC, Bucholz EM, Yeo H, Roman SA,
Bell RH, Sosa JA. “Join the club”: effect of resident
and attending social interactions on overall
satisfaction among 4390 general surgery residents.
Arch Surg. 2012;147(5):408-414.

Invited Commentary

Mountain Climbing, Motherhood, and Surgical Practice
Kelly L. McCoy, MD; Linwah Yip, MD; Sally E. Carty, MD

Climbing one of the world’s tallest peaks is on the bucket lists
of many people. But not every adventurer can, should, or even
wants to do it. Mountain climbing requires considerable planning and support, practical
considerations, and much
Related article page 644
time away from work—which
means it also involves the
availability of others to provide coverage. It also helps to have
a great team. Once begun, some climbers are unable to summit. Each of these factors means that difficult decisions may
be necessary to determine if the right time to climb exists, and
when.1-3
The same concepts can be applied to the challenges of parenthood during surgery residency, particularly for pregnancy and
early motherhood. Here the figurative summit is happy, healthy
offspring. In this issue of JAMA Surgery, Rangel et al4 raise the
many pertinent concerns of female residents who choose to start
or expand a family during training. As in climbing, factors such
as health, drive, and an adequate support system are essential
parts of the equation, and because the amount of time that can
be missed during the formative clinical years is specified during
residency training by the Accreditation Council for Graduate
Medical Education, anticipatory planning is also important. For
instance, medical leave at the end of pregnancy may be necessary to manage or avoid complications, which may even shorten
maternity leave. In addition, although scheduling lighter rotations with shorter operative times can be advantageous, life itself leaves no guarantee of correct timing or best outcomes.
Child care arrangements are also pivotal. Although it certainly should be a professional standard in the United States,
accessible on-site child care is not yet often provided. In fact,
as of 2012, only 7% of companies nationwide provided this
highly desirable option,5 even though some employers have
652

shown improved employee recruitment and retention when
in-house child care is available.6 We agree with Rangel et al4
that access to a lactation room is a perfectly reasonable and
attainable accommodation in today’s world. We also agree
wholeheartedly that, when well thought-out, pregnancy during residency should not be met with negativity from peers and
superiors; after all, adults of any sex do tend to form families.7
However, as with some of the practical issues inherent to climbing, we do not think that the idea of regularly scrubbing out
during operative cases to express breast milk is currently realistic in surgical training. Perhaps in a perfect future it will be.
Rangel et al4 rightly acknowledge that their study is limited by an unknown survey response rate. The findings are further limited by possible bias from a high proportion of dissatisfied respondents, and by study design limitations, such as
the exclusion of childbearing at times other than surgical training, miscarriage or adoption, variable time in training, the experience of male surgeons as parents, and the views of nonsurgeon physicians as parents. Nevertheless, the survey results
have important value, especially in calling for change. The current situation of women surgeons in the United States demands and requires change.
Good mentorship is priceless during medical training. The
best advice we can give, as surgeon mothers of 8 children altogether, is to remember that pregnancy and early infancy are
just the beginning of the long adventure of parenthood. There
will be sick babies, unruly teens, unmissable teacher meetings, lost homework, championship games, and birthday parties after which everyone will come down with the flu.8 As surgeons, we have a special bond with our patients, who expect
that if they need us, we will be there. The same thing goes for
our children. If the prospect of leaving a recital, fencing match,
or tickle-fest to perform urgent surgery is enough to sway a
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