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BACKGROUND AND OBJECTIVES: Women have increased in presence within
academic family medicine over time yet remain underrepresented among se-
nior faculty. Mentorship is a mechanism by which senior faculty support schol-
arly achievements, accelerating advancement of junior faculty.

METHODS: We analyzed 10 years (2008-2017) of original research articles in
three peer-reviewed family medicine journals. We examined first author/last
author pairs by gender as a proxy for mentorship of junior faculty by senior
faculty. We compiled family medicine faculty data across 9 years to compare
trends in scholarly mentorship with faculty advancement.

RESULTS: Female last authorship increased from 28.8% (55/191) of original
research articles with a first and last author in 2008 to 41.8% (94/225) in
2017. The share of female first authors on articles with a female last author
was 56.4% in 2008 and 2017. The share of female first authors on articles
with a male last author increased from 41.2% (56/136) to 55.7% (73/131)
between 2008 and 2017. From 2009-2017, the proportion of women increased
for assistant, associate, and full professor roles, but remained under 50% for
the associate professor role and at 35% for professorship in 2017.

CONCLUSIONS: Despite disproportionate rates of last authorship and senior
faculty positions in family medicine departments, senior female authors have
equal if not greater rates of mentorship of female first authors in family medi-
cine literature. The increase in first authorship, last authorship, and faculty po-
sition indicates that improvements have occurred in gender advancement over
the study period, but gains are still needed to improve gender equity within
the field.
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academic medicine continue increasing.® The presence of female

Though the rates of women in  women, although their presence is
to increase, gender disparities leaders to serve as mentors and role

persist. Women remain underrep-
resented as authors in the peer-re-
viewed academic medical literature
and in leadership roles. Within fam-
ily medicine, one of the largest phy-
sician specialties, less than 40% of
professors are women, and fewer
than half of first and last authors in
major family medicine journals are
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models is important in the institu-
tional advancement of women in aca-
demic medicine. Mentorship broadly
refers to the “dynamic reciprocal re-
lationship between an advanced ca-
reer incumbent (the mentor) and a
junior faculty member (the proté-
gé) aimed at fostering the develop-
ment of the junior person/protégé.”™

Mentoring may also be confined to
one aspect of career development
such as scholarly publication only.
In gynecology, for example, peer-re-
viewed scientific papers with senior
female authors were more likely to
have female first authors, suggesting
a mentorship role.® This study ex-
amines first author/last author pairs
in peer-reviewed articles to observe
whether differential rates in mentor-
ship exist between male and female
authors in academic family medicine.

Female matriculation into medi-
cal school has greatly increased over
the years. Just 5.5% of medical stu-
dents were female in 1950 compared
to 47% in 2014.% In the 2019-2020
academic year, 52% of the matricu-
lants of US medical schools were fe-
male.” In concordance with this, the
proportion of women in the physi-
cian workforce has grown from 6%
in 1950 to 36% in 2015.5 Despite the
rising number of women in medicine,
disparities in female representation
exist in different fields including aca-
demic medicine, which encompasses
all medical specialties.

The Association of American Med-
ical Colleges (AAMC) found that
75,108 women were full-time fac-
ulty in 2018 compared to 103,435
male faculty.® Of the female faculty,
12.9% were full professors whereas
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27.6% of male faculty were full pro-
fessors.® In family medicine, there
were 5,263 full-time medical school
faculty in the United States in 2017.
Of the 736 with full professor rank,
265 were women (36.0%).! The cause
of these disparities is undoubtedly
complex and multifactorial. However,
a possible factor may relate to one
specific aspect of academic medicine:
scholarly publication.

Several studies have found major
differences between men and women
publishing in peer-reviewed scientific
literature across academic medicine.
These differences have ranged from
women being underrepresented in
leadership roles to women being less
likely to compose or publish manu-
scripts.®? In family medicine, female
authorship in three major family
medicine journals has increased in
the last decade, but there is still a
gender gap in senior authorship.!*

Gender differences in scholar-
ship are relevant to the gender gap
among academic senior faculty po-
sitions.’® Scholarship is a key com-
ponent of faculty appointment and
promotion. The importance of gener-
ating new knowledge is clear when
reviewing institutions’ academic pro-
motion handbooks.!® This includes
publication in peer-reviewed jour-
nals, with article first authorship
given significant weight. In academ-
ic medicine, the last listed author is
usually reserved for the most senior
person on the project. Further, it is
typical for the most senior person on
the team to act as a mentor to the
team, including to the first author.
Mentorship is often helpful in ensur-
ing more junior researchers have a
productive career.!”

Given the evidence of inequity in
leadership among women in academ-
ic medicine, mentorship of female
junior faculty is especially impor-
tant. Mentorship has been proven
to result in higher satisfaction and
retention of women in academic
medicine.’®'® Shared experiences and
role modeling are important in the
mentor-mentee relationship. A study
of National Institutes of Health K08
and K12 award winners found that
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mentees with gender-concordant
mentor-mentee pairs reported high-
er rates of viewing their mentor as
a role model. Female respondents in
the study reported higher rates of is-
sues with work-life balance overall,
and all respondents reported that
female mentors were more likely to
give advice on work-life balance.?

This study examines whether fe-
male senior authors are more likely
to publish with female first authors
in high-impact family medicine
journals over a 10-year period. Ad-
ditionally, we examine female repre-
sentation in family medicine faculty
positions. This investigation fills a
gap in the literature regarding pub-
lication and mentorship among wom-
en in academic family medicine.

Methods

Data Source

We used publicly available data from
Ovid Medline to obtain all articles
published in 2008-2017 in Annals of
Family Medicine, the Journal of the
American Board of Family Medicine,
and Family Medicine. We excluded
American Family Physician because
a majority of the articles are clas-
sified as review articles as opposed
to original research. Medline orga-
nizes articles into over 100 different
categories. We developed exclusion
terms to narrow our search results
to original research. For example, we
excluded terms such as “editorial”
and “news.” See Supplemental Digi-
tal Appendix 1 (https:/journals.stfm.
org/media/3613/supplemental-digital-
appendix-1-wilkinson.pdf) for a full
list of exclusion terms.

We used publicly available data
from AAMC that includes propor-
tion of female faculty and rank spe-
cific to the field of family medicine
for various years. We found complete
data for years 2009, 2012, 2015, and
2017, which overlapped with years
for which we collected authorship
data‘2,17-19

Measures

We determined the gender for first
and last authors listed on articles
from our search. This is aligned with
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other published bibliometric analy-
ses that examined gender differences
in authorship.?#% For articles with
only one author, we counted that au-
thor as first author. This is aligned
with the commonly accepted idea in
academia that the first author is tra-
ditionally the author that contribut-
ed most significantly. Some articles
from our search included an organi-
zation as a last author, for example a
sponsoring organization that provid-
ed funding; in this case, we counted
the individual author listed last as
“last author.”

Analysis

For all sample years 2008-2017, we
ran names of first and last authors
through a program developed at
the Robert Graham Center that as-
signs gender using US Social Secu-
rity birth records from 1950 to 2000
combined with a world-wide name
dictionary. We coded names as male
or female if they had been assigned
to the respective gender in at least
60% of instances in the US Social Se-
curity records. The gender for names
that could not be identified via the
automatic coding were manually as-
signed using two rounds of reviews
by study authors with a third round
of reconciliation, conducted through
Google searches and examination of
institutional websites.

We verified the accuracy of this
novel program by conducting manu-
al assignment for all even-numbered
years. Two reviewers separately la-
beled first and last author gender
using listed first name. The two re-
viewers conducted web searches to
find pictures or gender-identifying
pronouns, and a third reviewer re-
solved any differences between re-
viewers 1 and 2. We compared
manual assignment and automat-
ed assignment for the even sample
years and found a 98.4% match rate
for first author gender and a 98.0%
match rate for last author gender.

Statistical Analyses

We calculated the proportion of pub-
lications with male or female first
authors by gender of the last author.
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We repeated this for each year from
2008-2017 and for the overall sam-
ple. We used a 9 test to observe dif-
ferences in first author gender by
last author gender. We used the
Cochran-Armitage trend test to
measure the significance in the pro-
portional trends over time for gen-
der composition by faculty position.
Significance was set at a P value of
.05. We used Stata (version 14.2, Sta-
ta Corp, College Station, Texas) for
analysis. The American Academy of
Family Physicians Institutional Re-
view Board determined this study
was exempt from formal review.

Results
Sample
The initial sample included 2,644
articles deemed original research.
The gender of the first author could
not be identified for 103 publications

(103/2,644, 3.9%) using the automat-
ed program. For the 2,245 publica-
tions with a last author, gender of
the last author could not be identi-
fied for 198 publications (198/2,245,
6.6%); of these, 67 had institutions
listed as the last author (67/2,245,
3.0%) and the remaining 131 publi-
cations were not identified due to un-
determined gender (131/2,245, 5.8%).
After hand-checking and reconcilia-
tion, we identified seven addition-
al articles that had only one author
and were removed from the last au-
thor count (7/2,245, 0.3%). We could
not identify the gender for 11 first
authors (11/2,644, 0.4%) and 11 last
authors (11/2,238, 0.5%) in a total of
21 articles (one article had both first
and last author unidentified). We
removed 400 articles that only had
one listed author. The final sample
had 2,223 original research articles

with a first and last author (Digital
Supplemental Appendix 2: https:/
journals.stfm.org/media/3614/sup-
plementaldigitalappendix2-wilkin-
son.pdf).

Mentorship Pairs

Female first authorship of any arti-
cle with a last author increased from
45.5% (87/191) of articles studied in
2008 to 56.0% (126/225) in 2017
(P<.01). Female last authorship in-
creased from 28.8% (55/191) of ar-
ticles in 2008 to 41.8% (94/225) of
articles in 2017 (P<.01). Overall, ar-
ticles with a male last author had a
female first author 43.9% of the time
(599/1,366), while articles with a fe-
male last author had a female first
author 55.4% of the time (475/857,
P<.01; Table 1). Of articles with male
senior authors, the share of female
first authors increased from 41.2%

Table 1: First Author Gender by Last Author Gender of Peer-Reviewed Articles
Published in High-lmpact Family Medicine Journals, 2008-2017

First Author Gender
Year Last Author Gender Male Female Total P Value (%)
n (%)

Male 80 (58.8) 56 (41.2) 136 (100)

2008 Female 24 (43.6) 31 (56.4) 55 (100) .056
Total 104 (54.5) 87 (45.5) 191 (100)
Male 63 (51.2) 60 (48.8) 123 (100)

2009 Female 41 (58.6) 29 (41.4) 70 (100) 325
Total 104 (53.9) 89 (46.1) 193 (100)
Male 90 (61.6) 56 (38.4) 146 (100)

2010 Female 38 (54.3) 32 (45.7) 70 (100) .303
Total 128 (59.3) 88 (40.7) 216 (100)
Male 80 (63.0) 47 (37.0) 127 (100)

2011 Female 49 (58.3) 35 (41.7) 84 (100) 497
Total 129 (61.1) 82 (38.9) 211 (100)
Male 93 (62.8) 55 (37.2) 148 (100)

2012 Female 41 (44.6) 51 (55.4) 92 (100) .006
Total 134 (55.8) 106 (44.2) 240 (100)
Male 76 (56.7) 58 (43.3) 134 (100)

2013 Female 42 (44.2) 53 (55.8) 95 (100) .062
Total 118 (51.5) 111 (48.5) 229 (100)
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Table 1: Continued
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First Author Gender
Year Last Author Gender Male Female Total P Value (?)
n (%)

Male 72 (53.3) 63 (46.7) 135 (100)

2014 Female 43 (48.9) 45 (51.1) 88 (100) 514
Total 115 (51.6) 108 (48.4) 223 (100)
Male 81 (55.5) 65 (44.5) 146 (100)

2015 Female 40 (35.1) 74 (64.9) 114 (100) .001
Total 121 (46.5) 139 (53.5) 260 (100)
Male 74 (52.9) 66 (47.1) 140 (100)

2016 Female 23 (24.2) 72 (75.8) 95 (100) .000
Total 97 (41.3) 138 (58.7) 235 (100)
Male 58 (44.3) 73 (55.7) 131 (100)

2017 Female 41 (43.6) 53 (56.4) 94 (100) 922
Total 99 (44.0) 126 (56.0) 225 (100)
Male 767 (56.1) 599 (43.9) 1,366 (100)

Total Female 382 (44.6) 475 (55.4) 857 (100) .000
Total 1,149 (51.7) 1,074 (48.3) 2,223 (100)

Source: Annals of Family Medicine, Journal of the American Board of Family Medicine, Family Medicine, 2008-2017.

Figure 1: Percent of Peer-Reviewed Articles in Three High-
Impact Family Medicine Journals With a Female First Author
by Gender of Last Author, 2008 Through 2017
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Source: Annals of Family Medicine, Journal of the American Board of Family Medicine, Family

Medicine, 2008-2017.

(56/136) in 2008 to 55.7% (73/131)
in 2017 (P=.02; Figure 1). Of articles
with female senior authors, the share
of articles with female first authors
remained unchanged at 56.4% at the
start and end periods of 2008 and
2017 (31/55 and 53/94, respectively);
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however, the overall upward trend
was significant (P<.01).

Faculty

Female family medicine faculty with
the roles of assistant, associate, or
full professor increased from 40.9%

(1,549/3,790) overall in 2009 to
48.5% (2,406/4,959) in 2017 (P<.01;
Table 2, Figure 2). By academic rank,
the share of family medicine faculty
comprised of women increased from
2009 to 2017 for assistant, associ-
ate, and full professor rank (P<.01
for each rank), but the share of wom-
en in the associate professor or pro-
fessor role remained below 50% in
the time period (Table 2, Figure 2).

Discussion

Our findings show that from 2008-
2017, among authors of original re-
search published in major academic
family medicine journals, female
last authors were more likely to
have published an article with a fe-
male first author than male last au-
thors. This indicates that there may
be a gender concordant mentorship
linkage. This could be explained by
multiple factors. For example, female
junior faculty may have sought fe-
male-led research projects, or female
senior faculty may have sought to
mentor female junior faculty. Yet, a
desire for gender concordance in the
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Table 2: Female Faculty in US Medical School Family Medicine Departments by Faculty Rank, 2009-2017

Faculty Rank 2009 2012 2015 2017 P Value
n/N (%)
Assistant professor 1,104/2,334 (47.3) 1,173/2,323 (50.5) 1,586/3,116 (50.9) 1,700/3,249 (52.3) .001
Associate professor 288/846 (34.0) 368/932 (39.5) 420/969 (43.3) 450/978 (46.0) .001
Professor 157/610 (25.7) 176/673 (26.2) 218/703 (31.0) 256/732 (35.0) .001
Total 1,549/3,790 (40.9) 1,717/3,928 (43.7) 2,224/4,788 (46.5) 2,406/4,959 (48.5) .001

Figure 2: Percent of Family Medicine Faculty
Female by Faculty Position, 2009-2017

Percent of Family Medicine Faculty Female by Faculty Type, 2009-2017
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mentorship relationship does not ex-
plain our findings completely, since
although male last authors were
less likely to have a female first au-
thor on their publication, the rate of
male last authors with female first
authors also increased throughout
the study period. It could be that our
findings simply represent the fact
that female first authorship is grow-
ing over time, while female last au-
thorship has remained relatively flat.
The question then becomes why is fe-
male last authorship not increasing
at the same rate; if last authorship
is a proxy for senior faculty, what
can universities do to foster facul-
ty advancement for females? More
study of the mechanisms of mentor-
ship within family medicine depart-
ments is warranted. However, the
rate of male last authors with female

FEBRUARY 2021 - VOL. 53, NO. 2

first authors increased throughout
the study period to match the rate of
female last authors, suggesting there
is also an increase of mentorship of
female junior faculty among male se-
nior faculty.

Meanwhile, the number of fe-
male first authors increased over
the study period. Concordant with
that increase, the number of both
male senior authors paired with fe-
male first authors increased. There
was an unexpected initial upswing
of female-female pairs followed by
a steep drop off from 2016 to 2017.
The reason for this is unclear. One
possibility is that since there are
more male senior authors to begin
with, they are responsible for men-
toring an increasing number of fe-
male first authors. Data for a longer

time period is necessary to account
for annual fluctuations.

Regarding academic faculty in
family medicine departments, rates
of women in full professorship are
increasing over time, but hace not
yet reached 50%. Given that a large
proportion of scholarship in the
form of peer-reviewed publications
occurs in the academic setting, it is
important to consider the makeup
of these institutions when conduct-
ing a bibliometric analysis of this
kind. Overrepresentation of males
among senior family medicine fac-
ulty may help explain why female
first authors paired with senior male
authors appears to have increased
over time.

This study has several limitations.
First, whether or not first author/
last author pairs can be used as a
proxy for mentorship is logical but
debatable. However, others have sug-
gested it may be a fair proxy.® While
the last author is often the most se-
nior and most directive throughout
the publication process, that author
may not be the person providing the
most impactful mentorship to oth-
ers in the research group (nor the
person providing mentorship around
issues apart from scholarly publica-
tion). More evidence is needed to de-
termine actual physician-researcher
attitudes and beliefs around men-
toring, especially because academic
clinical departments may have dif-
ferent attitudes compared with tra-
ditional biomedical departments.
Second, the study covered a 10 year
period. Going back further in histo-
ry may lead to different observable
trends. It would be helpful to con-
tinue to collect this data moving for-
ward to observe future trends. Third,
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while the three journals studied are
family medicine journals, given the
breadth of the specialty, family med-
icine researchers are publishing in
other journals. Conversely, these
staple family medicine journals also
include researchers from other spe-
cialties related to primary care, not
just family medicine. Regardless of
these limitations, these three jour-
nals are high-impact and used by
family physicians and departments
on a regular basis and are thus still
representative of the field.

Many studies have examined the
gender gap in authorship,®% 2% and
literature on gendered experiences
in medicine and academia point to
mentorship of women as one possible
solution to address gender dispari-
ties in the field.’® Although mentor-
ship from any gender is important,
there is also literature suggesting
that it is important for early-career
women to see other women in leader-
ship and mentorship positions.? Ac-
ademic institutions and researchers
need to be attentive to these trends
in senior female mentorship of junior
women. As we work toward closing
the gender gap in academic medi-
cine, it is important for institutions
to foster environments that allow for
the advancement of women, includ-
ing mentorship by other women.
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