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Background: Female surgeons have faced significant challenges to promotion over the past

decades, with attrition rates supporting a lack of improvement in women’s position in

academia. We examine gender disparities in research productivity, as measured by the

number of citations, publications, and h-indices, across six decades.

Materials and methods: The online profiles of full-time faculty members of surgery de-

partments of three academic centers were reviewed. Faculty members were grouped into

six cohorts by decade, based on year of graduation from medical school. Differences be-

tween men and women across cohorts as well as by academic rank were examined.

Results: The profiles of 978 surgeons (234 women and 744 men) were reviewed. The number

of female faculty members in the institutions increased significantly over time, reaching

the current percentage of 35.3%. Significant differences in number of articles published

were noted at the assistant and full but not at the associate, professor level. Women at

these ranks had fewer publications than men. Gender differences were also found in all age

cohorts except among the most recent who graduated in the 2000s. The impact of publi-

cations, as measured by h-index and number of citations, was not consistently signifi-

cantly different between the genders at any age or rank.

Conclusions: We identified a consistent gender disparity in the number of publications for

female faculty members across a 60-year span. Although the youngest cohort, those who

graduated in the 2000s, appeared to avoid the gender divide, our data indicate that overall

women still struggle with productivity in the academic arena.

ª 2016 Elsevier Inc. All rights reserved.

Introduction

Female applicants tomedical schools reachedahighof 50.8% in

the 2003-2004 academic years. Along with this increase, the

proportion of women in surgical training has risen from 25.6%

in 2003 to a peak of 37.9% in 2013.1 Thus, women represent a

large component of the current and future surgical workforce

pipeline. However, women are still markedly absent at the

more senior academic levels in surgery: 25% of assistant pro-

fessors, 19% are associate professors, and only 10% of full pro-

fessors are female. Furthermore, these numbers have been

stagnant in academic medical centers (AMCs) for years, with

the advancement and promotion of women and minorities

remaining statistically below average.1 In addition, although
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the proportion of female faculty hires in AMCs has increased

over the last decades, the attrition of female faculty has risen

equally, resulting in an overall proportion of female faculty in

surgery of only 22%. AMCs in the United States are leaking

talented facultydboth men and womendat a rate of 38% over

ten years with an upward tendency.2 Apart from the educa-

tional toll of losing experienced faculty, the replacement cost

for a single surgeon in oneAMCwas calculated to bemore than

half amillion dollars. Faculty turnover is therefore a significant

business expense, representing up to 5% of the budget.3

The reasons behind the lack of retention and advancement

of female faculty in academic surgery are not well understood.

Some studies cite unconscious bias or the lack of mentorship

for junior faculty as culprits for the difficulties faced by aca-

demic female surgeons in promotion.4 A gap in understanding

the requirements for promotion may also contribute to this

disparity, and women may not be as aware as men of the op-

portunities and steps required in career advancement.5

Another contributor may be academic productivity. Some

studies note, that female faculty are less academically pro-

ductive, as determined by publications and grants, whereas

others argue that there is no difference when controlling for

academic rank.6-9 In surgery, the proportion of original

research articles with female first or senior authors has

increased over the last several decades; however, overall arti-

cles are still largely authored by men.10 Understanding and

reconciling areas of disconnect in academic productivity has

thepotential to increasesuccessandsatisfactionand,possibly,

improve retention for all faculty in surgery departments.

In this study, we draw from online academic surgeons’

profiles from three AMCs in the United States to examine how

academic productivity relates to faculty rank and gender in

different cohorts, as determined by year of graduation from

medical school. We address the following questions: (1) are

there differences between male and female surgeons in pro-

ductivity by academic rank? (2) do different cohorts of male

and female academic surgeons show differences in produc-

tivity? and (3) at what career stage do these differences occur?

In addition, we consider how faculty development may

advance the strategic plans of a surgery department to

improve prospects for all faculty members, including women,

to succeed in their careers and possibly stem the exodus.

Methods

Faculty profiles listed on the websites of three AMCs were

reviewed and used to collect data about gender, year of grad-

uation from last residency or fellowship program, current

faculty line and rank, and surgical specialty in the 2013-2014

academic years. All three institutions are ranked among the 10

best AMCs in the United States and are in the same peer group

in termsof their academic reputation.11 One institution is in an

urban east coast setting, one in an urban west coast setting,

and one in a suburbanwest coast setting. Inclusion criteria for

the study were: full-time faculty in a surgical specialty with a

medical degree and a profile on the institution’s website.

Emeritus, volunteer, and adjunct faculty members were

excluded, as were emergency department physicians.

The faculty lines and requirements for promotion at the

three institutions differ, and thus facultymembers couldnot be

compared directly within specific promotion tracks. We there-

fore only analyzedaggregatedata by rankand cohort.1Weused

Elsevier’s SCOPUS tocollect data about researchproductivity as

measured by the number of articles published, the number of

citations (including self citations), and the h-index. We chose

SCOPUS as the most reliable tool to measure h-index as it has

been found to offer consistently more coverage than Web of

Science and higher accuracy than Google Scholar.12-14

Analyses were conducted using SPSS version 20. Faculty

members were separated into six cohorts based on the year

they received their medical degree, with each cohort repre-

sentinga ten-year graduationperiod (from1950 to 1959, 1960 to

1969, 1970 to 1979, 1980 to 1989, 1990 to 1999, and 2000 to 2009).

T-tests were conducted to compare the h-indices, articles, and

citations between men and women in each graduation year

cohort as well as in each faculty rank (assistant, associate, and

full professor). T-tests were also conducted to determine

gender differences in articles, citations, and h-indices by

school. A P value of less than 0.05 was considered significant.

Results

Sample demographics

We analyzed a total of 978 full-time surgeons (234 women and

744 men) from three US AMCs. The proportion of women of

this sample (24%) is slightly higher than the overall repre-

sentation of surgical faculty in the United States AMCs (22%).1

The urban west coast school had the highest percentage of

female faculty (27.8%) followed by the urban east coast school

(25.7%) and the suburban west coast school (16.7%). The year

of graduation frommedical or dental school ranged from 1952

to 2009 (Mean ¼ 1990, Standard deviation ¼ 11.39). The pro-

portion of women rose steadily each decade with 0% women

in the 1950s, 7.7% in the 1960s, 13.1% in the 1970s, 19.4% in the

1980s, 24.7% in the 1990s, and 35.3% in the 2000s (Fig. 1). Owing

to the low number of faculty graduating in the 1950s and 1960s

(n ¼ 48), with no women graduating in the 1950s and only

three in the 1960s, these faculty were included with the 1970s

cohort for the remainder of the analyses.

1 The two west coast schools both have three basic tracks: a
research-focused track, a track for physician scientists that
combines research with clinical work, and a more completely
clinical track with little formal requirement for publications. For
these two schools, the faculty track was accessible on the faculty
website biographies. The east coast institution has a less clearly
outlined system of tracks and follows a more flexible structure of
promotion-driven activities. Furthermore, the websites from this
institution did not distinguish between research-oriented versus
clinical-oriented tracks, as both were considered to be eligible for
promotion along a similar timeline. Since the basic academic
endeavors were similar across all three institutions, we chose to
perform our analyses across institutions. However, we also
analyzed productivity by institution to assess differences based
on the local culture. We also examined basic policies for family
leave and were able to determine that maternity leave practices
listed on the websites of all three institutions followed the
guidelines set by the Family Medical Leave Act.
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