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ABSTRACT

PURPOSE Studies conducted in medical fields other than family medicine show
that gender differences in publication rates are pronounced in many, but not
all, fields of medicine. Our objective was to assess possible gender differences in
publication rates in family medicine journals.

METHODS Using MEDLINE, we collected information on all journal articles pub-
lished in 3 family medicine journals in the United States (Family Medicine, Journal
of the American Board of Family Medicine, and Annals of Family Medicine) during
the period 2008 to 2017. Gender of first and last author for each article was
assigned using first names. The gender breakdown of the editorial boards during
this time period was also examined.

RESULTS For the 3 journals combined during the period 2008 to 2017, 46.1%
(1,209/2,623) of first authors were female, and 38.6% (857/2,223) of last authors
were female. For all journals combined, there was a statistically significant increase
in first authorship (43.2% in 2008 vs 52.1% in 2017; P <.001) and last authorship
(28.8% in 2008 vs 41.8% in 2017; P <.001) over time. The editorial boards of the
journals combined were 37.2% (279/749) female, and this did not increase signifi-
cantly over the time period studied (35.5% in 2008 vs 39.2% in 2017; P = .49).

CONCLUSIONS Representation of female authors in family medicine journals is
increasing, yet last authorship remains low, and there is variation between jour-
nals in terms of gender equity. Future studies can evaluate the reason for these
differences and offer solutions to publications as they try to increase their female
authorship.

Ann Fam Med 2020;18:496-502. https://doi.org/10.1370/afm.2584.

INTRODUCTION

fter decades of underrepresentation in medicine, women are now
entering many specialties, including family medicine, at greater
rates than men.' Despite the increasing proportion of female phy-

sicians in family medicine, they continue to be underrepresented in the
highest levels of professional attainment, particularly in academic settings.?
In 2018, although more than 50% of family medicine faculty were female,
only 35% of full professors were female.? This gap in seniority might exist
because as women have been increasing in numbers in academic medicine,
alternative routes to advancement in academia, such as the clinical educa-
tor track (CET), have emerged. Although tenure is offered on the CET, it
is rare, and faculty on this track are less likely to be promoted.? In addi-
tion, over the past 30 years, the percentage of tenured or tenure-eligible
faculty has decreased from 60% to 30%, and this decrease has been more
pronounced for women.? In 2011, 75% of the medical schools that offered
a CET had more women on this track than men, yet only 20% of schools
had more women on the traditional tenure track.’ These trends have seri-
ous implications with regard to who is motivated to conduct and publish
research. Furthermore, because academic promotion is dependent on
scholarly activity, such as publication in peer-reviewed journals,** these
trends underscore the importance of gender parity in publication rates.
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Many researchers have studied gender differences
in publication rates as one proxy for gender dispari-
ties in academic medicine.®'" A study examining the
differences in publication rates of original research in
pediatric journals found that women are publishing at
greater rates than men as first authors, yet they con-
tinue to be underrepresented as last authors.® In addi-
tion, an examination of high-impact internal medicine
journals over the last decade showed that although the
representation of women as first authors increased, it
has started to plateau, and a gender gap still exists.”
Such data for family medicine journals are limited, but
an article published a decade ago showed that women
first-authored only one-third of original articles in the
family medicine journals studied.'"" Our objective was
to examine if gender differences in family medicine
publication rates have changed over the past decade by
examining 3 high-impact family medicine journals in
the United States: Family Medicine, Journal of the American
Board of Family Medicine, and Annals of Family Medicine.

METHODS

Data Source

We used publicly available data from MEDLINE to
obtain all articles published from 2008 to 2017 in

the 3 highest-impact family medicine journals in the
United States: Family Medicine, Journal of the American
Board of Family Medicine, and Annals of Family Medicine.
We excluded American Family Physician because a major-
ity of the articles are classified as review articles as
opposed to original research. The publicly available
data included ordered author list, article title, journal,
year of publication, funding source, and article type.
MEDLINE categorizes articles into more than 100
different categories; we reviewed each article's catego-
rization and excluded articles that were not deemed
original research (inclusion and exclusion criteria are
listed in Supplemental Table 1, https:/www.AnnFam
Med.org/content/18/6/496/suppl/DC1/). To obtain
information regarding editorial boards, we used the
names of the editors listed in the first edition of each
journal for each year studied. To obtain these lists,

we first searched the journal websites. If the editorial
board was not listed online for the year of interest, we
obtained a scanned copy of the journal's cover page for
that year from the librarian at our institution.

Measures

We looked only at first and last authorship when deter-
mining gender for the articles. This is aligned with
other published bibliometric analyses that examined
gender differences in authorship. If only 1 author was
on a paper, they were counted as a first author because

the first author position is traditionally the author
responsible for the conceptualization and writing of
the manuscript. We considered last author in our anal-
ysis because traditionally, the last author is the most
senior author on the research team."” If an organization
was listed in the last authorship position, we used the
last individual author listed instead of the organization.

Analysis

First names of first and last authors for all articles and
sample years were digitally extracted and matched to
US Social Security records from 1950 to 2000. First
names were coded as male or female if they had been
assigned to the respective gender in more than 60% of
instances in the US Social Security records. The gen-
der for names that could not be identified via the auto-
matic coding was manually assigned using 2 rounds of
reviews with a third round of reconciliation, conducted
with Google searches and examination of institutional
websites (Supplemental Table 2, https://www.AnnFam
Med.org/content/18/6/496/suppl/DC1/).

We used manual assignment to test the accuracy
of the above-described automated process. For the
even-numbered sample years, 2 reviewers separately
assigned gender to the first and last authors based on
first name. If the reviewer was unsure of gender based
on first name, institutional websites were searched for
photographs or gender-identifying pronouns. A third
reviewer resolved any differences between reviewer 1
and 2 (Supplemental Table 2). We compared manual
assignment and automated 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.

Once all genders were assigned, we calculated the
proportion of all first authors who were female for each
year for the journals separately and then as a whole.
We repeated the same process for last authors.

Statistical Analyses

We used the Cochran-Armitage trend test to measure
significance in the proportional trends over time by
journal. We used ¥? tests to examine overall differences
in first author gender, last author gender, and edito-
rial board member gender between journals. We con-
ducted multiple logistic regression on the outcome of
female first authorship with article as the unit of analy-
sis and journal as the independent variable. We con-
trolled for number of authors (1, 2, 3-5, 6-8, 9-25), year
of publication (2008-2017), and funding reported (no
funding reported, funding reported). We repeated this
regression analysis for female last authorship. Finally,
we repeated these analyses using the average across the
3 journals as the journal reference category. We used
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a P value of .05 to account for significance. We used
Stata version 16.0 (StataCorp, LLC) for analysis.

RESULTS

Of a total of 3,672 articles identified, 1,020 were
excluded because they were not categorized as original
research (Supplemental Figure 1, https:/www.AnnFam
Med.org/content/18/6/496/suppl/DC1/). Eleven articles
were excluded because gender of the first author could
not be identified, 10 were excluded because gender

of the last author could not be identified, and 8 were
excluded because the author was cited anonymously. A
total of 400 articles had only 1 author listed. Because
we included solo-authored articles in the first-author-
ship category, we identified a total of 2,623 articles
with a first author and 2,223 articles with a last author.

Overall, we found that 46.1% (1,209/2,623) of the
articles included had a female first author, and 38.6%
(857/2,223) of the articles had a female last author
(Table 1). During the period 2008 to 2017, there was a
statistically significant increase in female first authorship
from 43.2% (104/241) to 52.1% (139/267) (P <.001) and
female last authorship from 28.8% (55/191) to 41.8%
(94/225) (P <.001) (Supplemental Table 3, https:/www.
AnnFamMed.org/content/18/6/496/suppl/DC1/). During
this time period, editorial boards increased from 35.5%
female (27/76) to 39.2% female (29/74), but this was not
a statistically significant change (P = .49).

When analyzing each journal independently, we
found that Family Medicine had the greatest overall
proportion of first and last female authors (50.2%
[498/993] and 46.2% [344/745], respectively), and the
Aunals of Family Medicine had the least overall proportion
of first and last female authors (42.3% [302/714] and
32.0% [202/632]) (Table 1). Although the proportion
of female first authors did increase for

Table 1. Representation of Women Among First
Authors, Last Authors, and Editorial Boards
Across 3 Family Medicine Journals, 2008-2017
No. Female/
No. Total Percent
Overall
First author 1,209/2,623 46.1
Last author 857/2,223 38.6
Editorial board 279/749 37.2
Family Medicine
First author 498/993 50.2
Last author 344/745 46.2
Editorial board 94/196 48.0
Journal of the American
Board of Family Medicine
First author 409/916 44.7
Last author 311/846 36.8
Editorial board 62/244 25.4
Annals of Family Medicine
First author 302/714 42.3
Last author 202/632 32.0
Editorial board 123/309 39.8

proportion of women on their editorial board (25.4%
[62/244]), and Family Medicine had the greatest pro-
portion of women on their editorial board (48.0%
[94/196]). Although the proportion of women on the
editorial boards for Family Medicine and the Journal of the
American Board of Family Medicine increased from 2008 to
2017, the trend over time was not significant (Supple-
mental Table 3 and Figure 3). There was no increase
over time for the Annals of Family Medicine.

The regression model results were consistent with
the results discussed above, showing that articles
were more likely to have a female first author in 2017

Figure 1. Female first author, 2008-2017.

Family Medicine

Journal of the American Board of Family Medicine
e Annals of Family Medicine

all 3 journals over the study period,

this trend was only significant for the

Journal of the American Board of Family 100

Medicine (P <.001) (Supplemental Table 90 -

3 and Figure 1). Female last authorship 80 -

increased over the study period for g 5.

Family Medicine (P =.03) and the Journal 8

of the American Board of Family Medicine 3 007

(P =.04) but showed no significant g 07

change for the Annals of Family Medicine E 40 4

(P =.21) (Supplemental Table 3 and % 30

Figure 2). = 50
Overall, 37.2% (279/749) of the 104

editorial boards of the journals were

female during the time period studied 02008

(Table 1). The Journal of the American

T
2009

T T T T T T
2010 2011 2012 2013 2014 2015

Year

T
2016 2017

Board of Family Medicine had the least

ANNALS OF FAMILY MEDICINE «+ WWW.ANNFAMMED.ORG *+ VOL. 18, NO. 6 * NOVEMBER/DECEMBER 2020

498



https://www.Ann​Fam​Med.org/content/18/6/496/suppl/DC1/
https://www.Ann​Fam​Med.org/content/18/6/496/suppl/DC1/
https://www.Ann​Fam​Med.org/content/18/6/496/suppl/DC1/
https://www.Ann​Fam​Med.org/content/18/6/496/suppl/DC1/
https://www.AnnFamMed.org/content/18/6/496/suppl/DC1/
https://www.AnnFamMed.org/content/18/6/496/suppl/DC1/
https://www.AnnFamMed.org/content/18/6/496/suppl/DC1/
https://www.AnnFamMed.org/content/18/6/496/suppl/DC1/
https://www.AnnFamMed.org/content/18/6/496/suppl/DC1/

GENDER IN FAMILY MEDICINE PUBLICATION RATES

Figure 2. Female last author, 2008-2017.
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The present descriptive and regression results
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in female first and last authorship over the
decade studied, which aligns with trends
examined in other primary care specialties.®
In the final year studied, approximately one-
half (52.1%) of articles overall had female
first authors, but only 41.8% of articles had
female last authors. Our regression results
also showed that a greater number of authors
and reported funding increase the odds that
the first author will be female.

Given the increase of women in academic
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medicine over the past decade, it makes sense
that articles published on later dates showed
greater odds of having a female first or last

author. It is also not surprising that women

Figure 3. Female editorial board membership, 2008-2017.

were less likely to be first authors if they
were solo authors. Solo authorship is gener-

ally awarded to senior researchers; therefore,

this finding likely represents the overall
gap between men and women in achieving
full professorship in academia. Although
the lag time for reaching professorship in a
traditionally male-dominated profession is
a factor, there are many other factors that
might explain gender discrepancy in senior
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academic positions and thus last author-
ship. Multiple studies have shown that the
current culture of academic medicine has

been perceived as less conducive to career
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Year
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advancement for women'® because of a lack
of gender-concordant mentorship and role

compared to 2008 (P =.011; odds ratio [OR]=1.6)
(Figure 4 and Supplemental Table 4, https://www.Ann
FamMed.org/content/18/6/496/suppl/DC1/) and more
likely to have a female last author in 2017 compared to
2008 (P=.003; OR=1.92) (Figure 5 and Supplemental
Table 4). We also found that solo-authored articles
were less likely than articles with 3 to 5 authors to
have a female first author (P <.001; OR=0.53), and
articles with reported funding were more likely than
articles with no reported funding to have a female first
author (P <.001; OR = 1.65) (Figure 4).

Compared to articles in Family Medicine, articles
in the Journal of the American Board of Family Medicine
and Aunals of Family Medicine were less likely to have a
female first author (P <.001; OR=0.636 and P <.001;
OR =0.576, respectively) when controlling for year,
number of authors, and funding type (Figure 4, Sup-
plemental Table 4).

modeling,'* work environments that are not
supportive of personal life,"” sexism,'® and
feelings of isolation or not belonging.'”

We found it interesting that the odds of having a
female first author increased if the authors reported
that the research was grant funded. Whereas it makes
sense that grant-funded research would be more likely
to be published, the question is why is first authorship
less likely to be female if there is no grant funding?
Previous studies have shown that male and female sci-
ence faculty view male scientists as more competent,
even when they have the same qualifications as their
female counterparts.'® This gender bias could also be
present in the review process, making it less likely for a
woman to be published unless she has been “prevetted”
by grant funding. It is also possible that women them-
selves are less likely to submit to a journal unless they
have received grant funding. Previous work has shown
differences in self-perceived competency to perform
research, with female physicians rating themselves
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lower than their male counterparts.'” Perhaps this dif-
ference in perceived abilities leads women to submit
less often to journals unless their research has been
"legitimized” by grant funding.

There are many possible explanations for our pres-
ent results, but the most obvious question is whether
gender bias is a factor, and if so, what journals can do
about it. Methods such as double-blinding reviews
have been suggested as a solution, and although pre-
vious literature has shown that double-blinding the
review process can increase female representation in
authorship,?® our present study did not validate this
assertion. The journal with the most female repre-
sentation in authorship, Family Medicine, does not use
a double-blinded review process. What appears to
be more likely is that the gender composition of the
editorial board might impact female authorship. A
previous study on the trends of female first authorship
found that the journals with female editors-in-chief
had the greatest rates of female first authorship.” Fur-
thermore, research has shown that male editors are

more likely to assign manuscripts to male reviewers
and that male reviewers are more likely to recommend
rejection of articles written by authors of the opposite
gender.®?! Interestingly, the editorial board of Family
Medicine was 48.0% female overall for the period 2008
to 2017, whereas the Journal of the American Board of
Family Medicine and Aunals of Family Medicine had much
lower numbers of female editors (25.4% and 39.8%,
respectively).

Finally, it is possible that it is not the acceptance
rates of female-authored articles that explains our find-
ings but instead submission rates. Perhaps women are
less likely to submit articles overall or more likely to
submit to one journal over another. To our knowledge,
there are no known studies of gender differences
in submission patterns, but such a study could help
explain these results.

There are several limitations to the present study.
First, the potential for misclassification of gender due
to androgynous names is possible, yet our study used
similar, if not more rigorous, methods of classifica-

tion compared to other similar

a female first author.

Figure 4. Logistic regression for likelihood of an article having

bibliometric analyses.”® Not
only did we search websites
for androgynous or unfamiliar
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medicine, we also need to study
potential differences in publi-
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of physicians such as under-
represented minorities or the
LGBTQ community. Second,

family medicine faculty might
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authors from fields other than
family medicine. Despite these

JABFM = Journal of the American Board of Family Medicine.

via MEDLINE.

Note: N = 2,623. Includes articles categorized as original research articles. Controlled for publication year
(2008-2017), number of authors (1, 2, 3-5, 6-8, 9-25), and funding type (reported, not reported).

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

possible confounders, all 3 jour-
nals studied are representative
of the family medicine research
world, and therefore the repre-

sentation of women as authors
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a female last author.

Figure 5. Logistic regression for likelihood of an article having

workplace culture that is condu-
cive to family life, incorporating
protected research time into the
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and editors should also be representative. Third, the
present data do not represent acceptance or rejec-
tion rates; therefore, it might be possible that any
gender difference we found is not based on bias in
the review process but instead on other factors such
as productivity or submission patterns. Finally, our
analysis focused only on original research, yet there
are other types of scholarly work to which women
likely contribute such as review articles, editorials,
and narrative pieces. Nonetheless, academic institu-
tions consider publication of original research in
peer-reviewed journals essential for promotion, which
is why we chose to highlight this study type.*
Opverall, female representation in family medi-
cine publications is increasing, but there is room for
growth. Journals should strive to have editorial boards
that mirror the specialty of family medicine for the
sake of role modeling and engaging all genders in
academic research. Academic centers can also take
steps to support women researchers. Hiring diverse
faculty (particularly in leadership positions), creating a
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