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Background: Among surgical subspecialties, plastic surgery holds the highest
percentage of women, and, the female contingent of board-certified plastic
surgeons and trainees has grown steadily. However, their academic impact has
been underestimated. We present the academic footprint of female plastic
surgeons over the past 40 years.

Methods: A list of female plastic surgeons currently active at, and retired
from, Accreditation Council for Graduate Medical Education-accredited plas-
tic surgery residency programs was compiled. Each surgeon was searched on
PubMed to gather their total number of publications, journals, and topics of
research after completion of training. Date of publication and 5-year impact
factor for each journal were recorded. Publications were organized into 10-
year periods (1976 to 1985, 1986 to 1995, 1996 to 2005, and 2006 to 2016).
Results: One hundred fifty-five currently active and 80 retired academic fe-
male plastic surgeons were identified, who published 2982 articles in 479 peer-
reviewed journals. The average 5-year impact factor was 4.093. The number
of publications increased with each decade: 37 (1976 to 1985), 218 (1986 to
1995), 472 (1996 to 2005), and 2255 (2006 to 2016). The most commonly
published areas were hand/nerve (22 percent), craniofacial (21 percent), and
breast (20 percent). Over time, publications in hand/nerve research decreased
(76, 60, 38, and 14 percent, respectively); craniofacial-related publications in-
creased (8, 11, 18, and 23 percent, respectively); and publications in breast
research increased (0, 8, 9, and 24 percent, respectively). The 2006 to 2016
period yielded the most even distribution of research topics.

Conclusion: The academic contribution of female plastic surgeons has substan-
tially increased in number and has become more evenly distributed across sub-

omen surgeons have practiced for millen-
Wnia, with the first known depiction of a

woman surgeon drawn within the tomb of
Ramses II.' The American College of Surgeons first
recognized women surgeons in 1931.> The field
of plastic surgery welcomed the first woman sur-
geon, Alma Dea Morani, soon thereafter in 1948,
when she joined the American Society of Plastic
and Reconstructive Surgeons.” Her training was
challenged by the scarce opportunities available to
her; she sought out a plastic surgery fellowship for
6 years before successfully identifying a program
that offered her observation-only privileges. Her
persistence led her to a mentor willing to teach
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women, but even then she was permitted to oper-
ate only on off-hours when her male colleagues
were not using the operating rooms. Despite these
obstacles, she earned the rank of clinical profes-
sor 44 years after receipt of her medical degree.’
Dr. Dea Morani remained a staunch advocate of
women in plastic surgery for the duration of her
career, and opened the field to a generation of
women who aspired to be surgeons.

Women have consistently constituted 50 per-
cent of all United States medical school graduates
for about a decade; however, their representation
in surgical subspecialties remains low.* Women are
most represented in plastic surgery,” and the spe-
cialty has historically included a higher propor-
tion of female residents relative to other surgical
fields. In 1990, plastic surgery ranked fifth among
all medical residencies training women, with only
14 percent of female trainees.® Although the field
has upheld a longstanding commitment to the
recruitment of women, significant gender discrep-
ancies remain prevalent. Women are reportedly
less likely to follow a tenure-track trajectory, hold
leadership positions,” or participate in research
endeavors® despite expressed interest and qualifi-
cations equal to their male counterparts.

On average, female academicians have been
found to have lower scores of academic productiv-
ity, as measured by bibliometric parameters, when
compared head-to-head with male colleagues.” How-
ever, when adjusting for academic rank and career
length, women not only meet but exceed the pro-
ductivity of their male counterparts over the entire
span of their careers."” Moreover, considering the
abundance of gender comparative studies that have
consistently concluded that women lag behind men
academically, the objective of the current study is to
examine the contributions of women in plastic sur-
gery and evaluate the evolution of their academic
interests. We used a temporal comparison of women
in plastic surgery as a group, independent of men,
to highlight female plastic surgeons’ research pat-
terns and changes in their productivity over time.

METHODS

Identification of Women in Plastic Surgery

Data resource books released by the Accredi-
tation Council for Graduate Medical Education
were reviewed for each available academic year.''-
® The percentage of women training at integrated
and independent plastic surgery programs was
recorded for each year.

Aroster of women in plastic surgery in academic
practice in the United States from 1976 to 2016 was

created. All Accreditation Council for Graduate
Medical Education—accredited plastic surgery train-
ing programs were identified; program Web pages
were referenced to identify currently active women
in plastic surgery. To ensure complete collection,
current program directors were contacted by email
and asked to volunteer the names of women in
plastic surgery who held academic appointments
during the study period. In instances of ambigu-
ity, faculty gender was inferred from online biogra-
phies and/or professional images.

Quantification of Academic Output

A search of the National Library of Medicine
(PubMed) database was performed for each indi-
vidual surgeon to quantify academic work. Faculty
names were searched as “last name, first name,
middle initial” whenever possible, and institu-
tional affiliations were cross-referenced with fac-
ulty biographies. For each surgeon the following
were collected: (1) the total number of articles
published after training; (2) the number of jour-
nals featuring their work; (3) the current (2016)
b-year impact factor for each journal in which the
article was published; and (4) the research cat-
egory of each published article. The Web of Sci-
ence database was referenced to obtain impact
factor information. '

RESULTS

Presence of Women in Plastic Surgery

The percentage of women in plastic surgery
residents at integrated plastic surgery programs
increased from 22 percent in 2007 to 40 percent
in 2015. In contrast, the percentage of women in
plastic surgery residents at independent plastic
surgery programs remained between 22 and 25
percent during this same period (Fig. 1).

A total of 235 women in plastic surgery faculty
members were identified to have been in prac-
tice in the United States between 1976 and 2016.
One hundred fifty-five faculty members were cur-
rently active and 80 were retired or no longer in
academic practice. Seventeen faculty members (7
percent) held dual degrees and six faculty mem-
bers (2 percent) held an M.D. or Ph.D. degree.

Academic Output of Women in Plastic Surgery
Over 40 years, the 235 women in plastic sur-
gery faculty authored 2982 publications. Of these,
599 (20 percent) reported basic science work.
Articles were published in 479 peer-reviewed jour-
nals with an average 5-year impact factor of 4.1.
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Fig. 1. Percentage of female residents at independent and integrated Accreditation
Council for Graduate Medical Education-accredited plastic surgery programs for
each academic year, and the total number of female residents at Accreditation Coun-
cil for Graduate Medical Education-accredited plastic surgery programs between

2007 and 2016.

These publications included women as the first
authors in 24 percent and as senior (correspond-
ing) authors in 30 percent, whereas 55 articles
(1.84 percent) were the work of solo women in
plastic surgery authors.

The number of women authoring peer-
reviewed publications and the number of publi-
cations increased exponentially over time (Figs. 2
and 3). On average, women in plastic surgery
faculty authorship increased over time, typically
peaking after 15 to 30 years in practice (Fig. 4).
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Published women in plastic surgery research
topics increased over time (Fig. 5), as did the
number of authors publishing in each topic. (See
Figure, Supplemental Digital Content 1, which
shows the number of women publishing on each
plastic surgery topic by decade studies, http://
links.lww.com/PRS/C750.) From 1976 to 1985, the
majority of publications reported on hand surgery
or peripheral nerve repair, and in the following
decades there was a diversification of research,
with publications reporting on nearly all areas
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Fig. 2. Total number of female academic plastic surgeons publishing peer-reviewed

articles from 1976 to 2016.
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Fig. 3. Total number of peer-reviewed articles, per year, published by female aca-

demic plastic surgeons from 1976 to 2016.
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Fig. 4. Average number of publications authored by female academic plastic sur-
geons every 5-year period, following training. Vertical lines depict the range of arti-
cles published by the faculty cohort studied.

of plastic surgery. In the past decade, breast and
craniofacial research equally yielded the greatest
number of publications by women in plastic sur-
gery faculty. The proportion of contributions in
microsurgery, aesthetic surgery, and educational/
academic plastic surgery all increased during the
past 19 years, with microsurgery constituting less
than 6 percent of all publications in each decade
throughout the study period.

DISCUSSION

Women are increasingly pursuing surgical
careers. Although women surgeons have not yet
reached gender parity, plastic surgery harbors the
highest percentage of women academicians.” This

dynamic shift in gender distribution highlights
the importance of identifying trends in research
endeavors by women in plastic surgery for sus-
tained productivity. In addition, identifying these
trends over the entirety of a plastic surgery career
are particularly important. We present the first sum-
mary of the academic productions of the entirety
of women in plastic surgery faculty over the past
40 years. Women currently constitute 40 percent of
integrated plastic surgery trainees, a 2-fold increase
from the prior decade. Although gender distribu-
tions among independent plastic surgery residents
have remained constant, the shift toward more
integrated training programs and the dramatic rise
in women at these programs shows a general pro-
gression toward greater female presence.
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Fig. 5. Publications categorized by plastic surgery topic reported in (above, left) 1976 to 1985, (above, right) 1986 to 1995, (below,
left) 1996 to 2005, and (below, right) 2006 to 2016. VCA, vascularized composite tissue allotransplantation.

A recent study demonstrated that the rigors
of plastic surgery training can negatively impact
women’s pursuit of a spouse. Delaying marriage
resulted in lowered expectations of a partner’s
level of education, income, and professional suc-
cess.”? Job constraints have been shown to specifi-
cally contribute to unmarried status in 50 percent
of divorced female surgeons. To add to these chal-
lenges, residency training typically coincides with
a woman’s prime reproductive years, heightening
pressures between starting a family when biologi-
cally appropriate and building a plastic surgery
career. At present, no specific policy for maternity
leave exists for residents at Accreditation Council
for Graduate Medical Education—accredited pro-
grams. Little flexibility is afforded by the American
Board of Plastic Surgery policy that offers the possi-
bility of 2 additional weeks averaged over the last 2
years of training to be allotted for maternity/medi-
cal leave.” Despite these well-known issues that
might deter surgical interest, women surgeons are
overall satisfied with their careers and its impact on
their personal lives.® In contrast, male academic
surgeons are more disapproving, believing that a
surgical career is not suitable for a woman.?'

In the past 40 years, fewer than 300 women
have held academic positions in Accreditation
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Council for Graduate Medical Education—accred-
ited plastic surgery programs. Generally, women
physicians enter academic practice at a higher
rate than men*; however, within the field of plas-
tic surgery, only 14.1 percent of current academi-
cians are women.? Moreover, currently only 10
percent of the American Council of Academic
Plastic Surgeons and 15 percent of the Ameri-
can Society of Plastic Surgeons members are
women.'""* Nevertheless, the American Society
of Plastic Surgeons has observed a 120 percent
growth in female membership since 2000, fur-
ther supporting women'’s increasing participation
in academia of plastic surgery. The field contin-
ues to battle academic recruitment and startling
attrition rates in light of the financial and flex-
ible attractions of private practice, regardless
of gender. Only 27 percent of male and female
plastic surgery graduates are holding faculty posi-
tions within the first few years of practice,** and
after 5 years as many as two-thirds of subspecialty-
trained plastic surgeons abandon their academic
roles.? Nevertheless, academic environments can
be alluring to women surgeons who wish to strike
a balance between their personal and profes-
sional goals, awarding them a degree of auton-
omy (in the form of protected research time) and
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institutional support to engage in their research
interests.

Altogether, in the present study, women in
plastic surgery faculty published nearly 3000 arti-
cles after training, with an exponential increase in
publications over time. The most dramatic publi-
cation increase was observed in the past decade,
owing to a greater number of women involved
in research. Importantly, the number of publi-
cations per author increased over the course of
their careers, peaking in posttraining years 20 to
30, which demonstrates a headstrong commit-
ment by women in plastic surgery to contribute
to the academic literature. A similar phenomenon
is reported in other medical specialties where
research productivity among women flourishes
later in their careers and can equal or exceed
men’s productivity once they enter senior-level
positions.'** Patterns such as these are important
evidence that disfavor direct female-to-male com-
parisons of academic productivity, as they follow
different research trajectories.? As a whole, this
underscores the notion that women academicians
should not be overlooked because of the slow
acceleration of their research productivity during
the early part of their careers.

The impact of women in plastic surgery faculty
contributions has been quantitatively profound,
but not at the expense of quality work. Their
research was published in 479 peer-reviewed jour-
nals that reached an average 5-year impact factor
of 4.1; this is nearly double the average impact
factor of articles published in the top 10 plastic
surgery journals (impact factor = 2.1) as of 2013.%
Female authors have featured their work in a
broad selection of journals, branching outside of
the plastic surgery literature, and publishing in
some of the top medical journals. Moreover, more
than half of the publications included were spear-
headed by the female surgeon as either the pri-
mary or the senior author; this indicates an active
participation in research activities as the main
driver of the study or senior advisor to a research
team. Publications in which women in plastic sur-
gery were the sole authors suggests that they not
only participate in evidence-based studies, but are
also regarded as experts and invited discussants
for a series of plastic surgery topics.

Recognition of the academic achievements
of women in plastic surgery faculty over the past
40 years is critical: it helps set standards to which
future generations of women in plastic surgery
should aspire. Inherently, mentorship by women
is the key ingredient to foster ambition and pro-
vide younger women with the necessary tools to

advance in the existing structures of academic
plastic surgery. Female role models have been
shown to be the most influential factor for female
medical students interested in surgery,?” and a
lack of female mentors may explain some of the
gender gaps in leadership among plastic surgery
programs.*

Although it is the first of its kind, this study
has several limitations. Importantly, there likely is
an underrepresentation of active women in plastic
surgery faculty accounted for at any time. In part,
this can be attributed to our reliance on the mem-
ory and cooperation of current program directors
for details regarding women in plastic surgery
academic appointments dating back decades. In
addition, as we only referred to a single academic
database (PubMed), our bibliometric search may
not be comprehensive; online scientific databases
reporting academic metrics of productivity have
been shown to be inconsistent,” and referencing
a single database may not reflect a female plastic
surgeon’s entire academic contributions.

CONCLUSIONS

The presence of women in plastic surgery
is steadily increasing both at the training level
and in plastic surgery practice. Their academic
contributions over the past 40 years have been
profound, and their productivity increases the
longer they hold their academic positions. More
flexibility in promotion criteria and academic
assessments will facilitate women, often balanc-
ing their early careers with significant family/
parenting obligations, to remain in academia as
valuable educators and mentors. Consistent with
studies of women in other medical specialties,
women’s output flourishes later in their careers;
thus, the field should focus on nurturing and
retaining women faculty to allow them to reach
their long-term potential of full and productive
academic careers.
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