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Abstract

Women’s contributions to the medical field have increased substantially over the past 4
decades but women remain underrepresented. Since research productivity is an important
criterion for promotion, it was essential to assess the gender differences within the faculty
of medicine and across departments. We conducted a bibliometric analysis using the Sco-
pus database between 2009 and 2018 at the American University of Beirut (N=324, 93
women, 231 men). Women comprised 29% of the faculty. The rank of Professor was held
by 34% of men and 18% of women (p <0.0001). Mean number of publications was 30.12
for males compared to 20.77 for females (p=0.007). Men were more often last authors
(»<0.0001) and corresponding authors (p <0.01). In the MD subcategory (N=282), the
gender difference in number of publications, H-index, and total citations was not signifi-
cant. Women MDs were underrepresented as last authors (p <0.0001). Among PhD fac-
ulty (N=42), males had greater H-Indices (p=0.02) and were more often last and cor-
responding authors. After adjusting for the year of appointment: the gender differences in
corresponding and last authorship lost statistical significance among MDs but not among
PhDs where it became more pronounced. In conclusion, women in the faculty of medi-
cine were underrepresented in most departments, senior ranks and senior research author-
ships; H-indices generally did not differ, which was partially explained by the later year of
appointment among females. In a developing country, greater family responsibilities espe-
cially early in their careers, may put women at a disadvantage in research productivity.
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Introduction

According to the Association of American Medical Colleges (AAMC), over recent dec-
ades, the representation of women in medicine as students, residents and academic phy-
sicians has substantially increased (AAMC, 2012). In 2017, women represented 51% of
students enrolled in medical schools in the United States and 46% of residents (AAMC,
2012, 2017). Among faculty members in the same year, 35% were women compared to
28% in 2007 (AAMC, 2008). Despite the increasing presence of women in the medical
field, they still lagged behind men in reach for professorship and leadership positions
(Bickel, 1988; Bickel et al., 2002; Nonnemaker, 2000). In both medical and surgical
fields, women were promoted slower than male colleagues (Tesch et al., 1995; Wright
et al., 2003). According to the AAMC data, in 2018 women composed only 25% of full
professors, 37% of associate professors, and 47% of assistant professors (AAMC, 2019).
The reasons for the enduring underrepresentation of women in senior academic posi-
tions in the medical field are multifaceted and complex; however, contribution to litera-
ture and scholar recognition remain imperative criteria for advancement (Batshaw et al.,
1988; Bickel, 1991; Carey et al., 1993; Maudsley, 1996; Stossel, 1987). Within aca-
demic medicine, publication in medical journals distinguishes a physician’s contribution
to the field and stands as the principle assessment to merit promotions and leadership
roles; therefore, research output and career development advance hand in hand (Beasley
et al., 1997; Castillo, 2010).

Gender disparity in research productivity has been evaluated in different special-
ties. Studies found that men had higher productivity, more peer-reviewed publica-
tions, higher rates of citations, and higher citation impacts (Burden et al., 2015; Dorsey
et al., 2006; Holliday et al., 2014; Jena et al., 2015; Reed et al., 2011; Reid et al., 2012;
Schrager et al., 2011). Women were less likely to be first or senior author on published
papers (Burden et al., 2015; Jagsi et al., 2006; Schrager et al., 2011). Most reviews about
gender disparity in research limited their study to a specific specialty. Nonetheless, a
consensus was reached that the number of publications produced by females was sig-
nificantly lower than that of males (Bhattacharyya & Shapiro, 2000; John et al., 2016;
Kramer et al., 2019; Kurichi et al., 2005; Li et al., 2007; McDonald et al., 2017). Two
studies foresaw an increase in the number of women in senior ranks in ophthalmology
and in prestigious authorships in emergency medicine (Kramer et al., 2019; Li et al.,
2007). Few attempted to study the gender disparity in research outcomes across differ-
ent disciplines, and this was mostly done by looking at journal publications by specialty
rather than at departments of the same school (Jagsi et al., 2006; Raj et al., 2016; Reed
et al., 2011). None evaluated this disparity in the Middle-East region, more specifically
in Lebanon or the American University of Beirut (AUB). Therefore, we aimed to com-
pare the research productivity of female and male academics in the faculty of medicine
at the American University of Beirut and across departments and years in rank.

Methods

We conducted a bibliometric analysis of the publication records, citation records, and
leadership positions of female and male faculty at the faculty of medicine in the Ameri-
can University of Beirut (AUB).
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Identification of eligible academics

Faculty listings from AUB directory were used containing personal information (name,
family name, academic rank, degree, department, etc.). Only currently employed aca-
demics who had published since 2009 and had an academic ranking were considered.
The eligibility and exclusion criteria are detailed in Fig. 1. In total, 324 academics from
19 medical departments were eligible. Departments of Anatomy, Cell Biology, Physi-
ology Science, Biochemistry and Molecular Genetics, Experimental Pathology, Immu-
nology and Microbiology, Pathology and Laboratory Medicine, and Pharmacology and
Toxicology were grouped into the Basic Sciences category. Total number of medical
departments amounted to 15 departments.

Academics of Faculty of
Medicine
»  Academics excluded: Not currently employed at AUB
A 4
Academics currently employed
5 at AUB (n=527)
2
S
”é Ranks excluded: Adjunct (n=11), Clinical Associate
3 (n=155), Emeritus (n=7), Lecturer (n=1), Research
= Associate (n=1), Visiting Professor (n=1) (n=176)
v
Academics with ranks: Professor
(n=110), Associate Professor
(n=88), Assistant Professor
(n=107), Instructor (n=46)
(n=351)
—-% Academic with no record in Scoous (n=1)
=z »  Academics with pre-2009 publications only (n=13)
&
w
> Academics holding the following degree: PscyD,
MBBCh, DMD, DCD (n=13)
v
Academics included in the
g bibliometric analysis: Professor
B (n=105), Associate Professor
T (n=84), Assistant Professor
= (n=94), Instructor (n=41)
(n=324)

Fig.1 Academics selection by flow diagram with inclusion and exclusion criteria
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Bibliometric data collection

After eligible academic identification, Scopus database was used to collect bibliometric
data. Using Scopus’s “Author” search functionality, all possible variations and spelling
combinations of first and last names were used to ensure finding all author profiles associ-
ated with an academic. The affiliation field was left blank to ensure that no documents were
excluded from the search. In case there was more than one entry for the same academic, the
data were verified and then combined.

Ten year data (2009-2018) were gathered for each academic using Scopus’s “Author
profile” and “Author output” pages. These bibliometric variables included: (1) total num-
ber of documents; (2) number of each document type (article, book, book chapter, confer-
ence paper, editorial, erratum, letter, note, short survey); (3) h-index with self-citations;
(4) number of citations with self-citations; (5) number of citing documents; (6) number
of co-authors; (7) publication range; (8) number of documents per year (2009-2018). The
mean number of years since appointment within the 2009-2018 period was also calculated
for females and males.

After selecting the profile(s) of academics, the Scopus data were exported in a.csv file
and extracted into Excel with the gender of each listed. The online faculty directory was
cross-checked in case of ambiguous first names. All data were collected between Novem-
ber 7 and December 5, 2019.

Scopus IDs of male and female AUB faculty members were exported to Elsevier’s
SciVal platform. Using the Collaboration module, the researchers’ international, national,
and institutional collaborations were extracted from SciVal for the years 2009-2018. The
funding sponsorship information of each included academic was identified and extracted
through Scopus for the same studied period under analysis of search results.

We also gathered the gender distribution among medical students at AUB, the number
and gender distribution of promotions among academics (from instructor to assistant pro-
fessor, from assistant professor to associate professor, and from associate professor to pro-
fessor), and the different university policies/initiatives set to advance the roles of women in
our institution.

Statistical analysis

The Statistical Package for Social Sciences (SPSS), version 24.0 was used for data entry,
management, and analyses. Continuous data were reported as means and standard devia-
tion (+SD) and were compared between genders using the independent Student’s -test.
Categorical data were reported as numbers and percentages and were compared using the
Chi-Square test, or the Fishers exact test, as appropriate. p <0.05 was considered statisti-
cally significant.

We used descriptive statistics to summarize the demographic characteristics of the sam-
ple participants. The academics were grouped into 2 categories based on their degree: PhD
or an MD. Academics were also divided into surgical and non-surgical categories. The
number of times when an academic was placed as first, corresponding, and last author was
collected and the mean value was reported. Faculty who were placed as first author, cor-
responding author and last author (analyzed separately) were sorted into 3 categories: 0
(never first/corresponding/last author for each), 1-2 (placed 1-2 times as such), and 3+
(placed >3 times). This allowed us to compute a mean authorship position (as first, last or
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senior author). Finally, we used linear regression to adjust our findings for the number of
years appointed and provided the adjusted p-values.

Ethics statement

Data were publicly available. Confidentiality was retained.

Results

A total of 324 academics in the faculty of Medicine at AUB were included during the
years studied: 231 (71%) were men and 93 (29%) were women. A total of 9178 publi-
cation entries were gathered from these academics, 6228 of which were unique entries
(after removing duplicates from collaborating authors). Of these publications, 735 had
first authors from AUBMC of whom 236 were females and 499 were males. As for cor-
responding authors, 2805 were academics from AUBMC of whom 573 were females while
2232 were males. Finally, 1020 out of the 6228 studied publications had last authors from
AUBMC: 168 females and 852 males. The academic ranks of last authors in those publica-
tions were: 634 professors (96 females, 15%), 212 associate professors (37 females, 17%),
154 assistant professors (30 females, 19%), and 20 instructors (5 females, 25%). Out of the
6228 published research projects, a total of 1652 grants (1592 international and 60 national
funding sources) were distributed to female corresponding authors while 5316 grants
(5213 international and 103 national funding sources) were allocated to male correspond-
ing authors. Figure 2 shows the top 6 funding sources distributed by gender.

Funding sources w Females ® Males

NIH

NCI
AUB
NHLBI
NIAID
NINDS
NIDDKD
NCATS

NCRR
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Fig.2 Number of grants from top funding sources by gender at the American University of Beirut Medical
Center from 2009 to 2018. NCRR, National Center for Research Resources; NCATS, National Center for
Advancing Translational Sciences; NIDDKD, National Institute of Diabetes and Digestive and Kidney Dis-
ease; NINDS, National Institute of Neurological Disorders and Stroke; NIAID, National Institute of Allergy
and Infectious Disease; NHLBI, National Heart, Lung, and Blood Institute; AUB, American University of
Beirut; NCI: National Cancer Institute; NIH, National Institute of Health
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Table 1 presents the association between gender and characteristics of the participants:
88% of men worked in clinical settings compared to 84% of women (p=0.28). Only 10%
of women had surgical specialties compared to 30% of men (p <0.0001). There was a male
predominance in all specialties except in Anesthesiology, Pediatrics and Adolescent Medi-
cine, and Family Medicine. To note, there were no women in the department of Radiation
Oncology and only 2% in the surgical faculty. The distribution of men and women academ-
ics across different departments is displayed in Fig. 3. Regarding academic ranks: men pre-
dominantly held positions of professor (34% vs 18% of women) and women held positions
of associate professor (28% vs 20% of men); 23% of women were instructors compared to
8.7% of men (p <0.001). Figure 4 shows the distribution of men and women among ranks.
The gender distribution among medical students enrolled at the AUB over the last 22 years
is shown in Fig. 5, where there was a marked increase in the percentage of female medical
students from 21% of the class in 1998-1999 to 50% in 2017-2018.

As for research productivity, we found that males produced a significantly greater num-
ber of publications compared to females (p=0.007). Mean number of publications was
30.12+41.10 publications among males compared to 20.77 +£20.52 among females. Even
after adjusting for the year of appointment, this difference remained statistically signifi-
cant (p=0.046). Women were significantly less likely to be last author with an average last
authorship of 1.62 +3.39 compared to 3.52 +6.17 (p <0.0001) among males. Additionally,
38% of male faculty were placed as last authors more than 3 times, compared to 20% of
females (p <0.0001), (Table 2).

Faculty members were further subdivided into MDs and PhDs. The number of all
publications, H-indices, mean first, last and corresponding authorship, total citations,
number of co-authors, and number of publications that are scholar articles are shown by
gender divided among MD and PhDs degree holders in Table 3. The adjusted p-values
accounting for the year of appointment is shown in comparison to the crude p-value in
the tables. Among MDs, the only statistically significant difference in our cohort was in

Table 1 Characteristics of female and male faculty across ranks and departments at the American Univer-
sity of Beirut Faculty of Medicine

Gender p value
Male Females
N=231 N=93
n (%) n (%)
Clinical MD 204 (88) 78 (84) 0.28
PhDs 27 (12) 15 (16)
Ranks Professor 78 (34) 17 (18) <0.0001
Clinical Professor 10 (4) 0(0)
Associate professor 46 (20) 26 (28)
Clinical Associate Professor 9(4) 303
Assistant professor 58 (25) 2527
Clinical Assistant Professor 10 (4) 1(1)
Instructor 20 (9) 21 (23)
Surgical specialties Yes 69 (30) 9 (10) <0.0001
No 162 (70) 84 (90)

@ Springer



Scientometrics (2021) 126:4715-4731 4721

Gender distribution across departments
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Fig. 3 Distribution of males and females across different department at the faculty of Medicine at the
American University of Beirut

Females N=93 Male N=231

N _Assistant professor,
Assistant professor, Professor, 33.8% / 25.1%

Professor, 18.3%

Instructor, 22.6%
\ Associate
_professor, 19.9%

Clinical Professor, - Instructor, 8.7% _ .

Clinical Associate ~——Associate professor, ¢y, ) o
Professor, 1.1% Clinical Assistant / 28.0% Professor, Clinical Associate " Clinical Assistant
Professor, 1.1% 43%  Professor, 3.9% Professor, 4.3%

Fig.4 Distribution of males and females among academic ranks at the faculty of Medicine at the American
University of Beirut

last authorship: male MDs were more likely to be cited as last author more than 3 times,
compared to female MDs even after adjusting for year of appointment (p <0.0001). Among
PhDs, more statistically significant gender differences were noted. Male PhDs had higher
H-indices (p=0.02) and were more likely to be last (p=0.01) and corresponding authors
(p=0.02) even after adjusting for years of appointment. We categorized the MD group fur-
ther into surgical and non-surgical specialties. Table 4 summarizes the publication indices
in these two groups. In both non-surgical and surgical specialties male physicians were
more likely to be last author> 3 times (p=0.006 and p=0.02 respectively). Within surgi-
cal specialties only, male physicians were also more likely to be corresponding authors >3
times compared to females (p =0.049).

Both male and female faculty displayed an increase in the mean number of publications
with the progression of their careers between 2009 and 2018 as shown in Fig. 6. While the
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Gender Distribution of Medical Students over the last 22
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Fig.5 Gender distribution among medical students at the American University of Beirut in the years 1998—
2020

Table 2 Gender differences in research productivity at the American University of Beirut Faculty of Medi-
cine

Gender Crude p-value Adjusted p-value*
Male Females
N=231 N=93
Mean number of all publica- 30.12+41.10 20.77+20.52 0.007 0.046
tions +SD
Mean H-index +SD 8.28+7.5 7.08 +5.67 0.16 0.18
Mean first author +SD 2.07+3.62 2.53+2.96 0.28 0.43
Category, n (%)
0 93 (40) 26 (28) 0.10 0.08
1-2 78 (34) 35(38)
34+ 60 (26) 32 (34)
Mean last author + SD 3.52+6.17 1.62+£3.39 <0.0001 0.01
Category, n (%)
0 57 (25) 47 (51) <0.0001 <0.0001
1-2 87 (38) 27 (29)
3+ 87 (38) 19 (20)
Mean corresponding 9.37+15.0 6.02+7.43 0.01 0.07
author +SD
Category, n (%)
0 43 (19) 18 (19) 0.18 0.95
1-2 40 (17) 24 (26)
3+ 148 (64) 51(55)
Mean total citations +SD 537.04+1959.85 332.204+642.99 0.33 0.30
Mean number of co- 146.83+258.47 246.66+888.60 0.29 0.09
authors + SD
Mean number of articles pub- 25.41+35.45 18.26+18.45 0.02 0.08
lished+SD

Bold values indicate significant p-value
*Number of years appointed
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Fig.6 Mean number of publications per year by gender among academics at the faculty of Medicine at the
American University of Beirut

mean number of publications was always lower for females every year, females displayed a
greater growth rate of 4.3% compared to 2.9% for males over the studied years. Both male
and female faculty at AUBMC collaborated with international, national, and institutional
academics on their research projects. Figure 7 shows the number of collaborations at all
three previously mentioned levels by gender. In our cohort, males held more international
and national collaborations while females held more institutional collaborations. As for
academic promotions during the study period in the faculty of medicine, successful promo-
tion was attained at 100% by applicants from both genders. A total of 56 academics were
promoted to assistant professors (30 females, 54%), 78 were promoted to associate profes-
sors (25 females, 32%) and 54 were promoted to professors (14 females, 26%).

Discussion

In the medical field, promotion merit is mostly based on research productivity, which is
measured by the number of publications, total citation counts, awarded funds, and aca-
demic recognition among others (Atasoylu et al. 2003). Gender differences have been dem-
onstrated in academic research in many countries and across most medical departments
with men usually having more publications, higher impact factors, and a higher propensity
for promotions to higher ranks (Bhattacharyya & Shapiro, 2000; Dorsey et al., 2006; Hol-
liday et al., 2014; John et al., 2016; Kramer et al., 2019; Li et al., 2007; McDonald et al.,
2017; Reed et al., 2011; Reid et al., 2012; Schrager et al., 2011). In our cohort of academ-
ics from the faculty of medicine, women comprised 29%; this low percentage did not par-
allel the current percentage of women enrolled in the Medical school at AUB. The asym-
metry could be explained by the gradual increase in the percentage of women at the AUB
medical school over the past 22 years (from 21% to>40%, Fig. 5) that have only recently
started to translate at the faculty level. Most female physicians occupied associate profes-
sor positions and instructor positions while male physicians occupied higher ranks. This
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Fig.7 Collaborations by gender and year among academics at the faculty of Medicine at the American Uni-
versity of Beirut. a International collaborations, b National collaborations, ¢ Institutional collaborations
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indicated that women were still at the earlier steps on the promotion ladder and it was in
fact reflected by the percentage of female promotions during the study period. The year of
appointment was thus an important factor to adjust for when studying research productivity
through a bibliometric approach. However, after adjusting for the year of appointment and
number of publications, Bennet et al. found that male physicians were still more likely to
be associate professors and full professors than female counterparts (Bennett et al., 2019).
Thus, shorter period since appointment might not be the sole explanation for our findings.
In a study by Mehmoud et al., preferences based on gender were analyzed among medical
students. The study concluded that female driven specialties included Neurology, Derma-
tology, Obstetrics/Gynecology, Psychiatry, Pediatrics, Pathology and Family medicine; and
male driven specialties included Emergency medicine, Otolaryngology, Ophthalmology,
Surgery, Diagnostic radiology, Internal Medicine and Anesthesiology (Mehmood et al.,
2012). When applying Mehmoud et al.’s previously mentioned categories, we found that
in our cohort 41% of female physicians were in ‘male driven specialties’ and 64% of male
physicians were in ‘female driven specialties’. This indicated that gender-based preferences
were not similar across countries and cultures. Similar to our cohort, one study concluded
that women American board physicians prominently occupied Pediatrics (58%), Dermatol-
ogy (47%), and Family Medicine (39%) (Walker et al., 2016).

After adjusting for year of appointment, male academics in the faculty of medicine
(both PhD and MD) had significantly more publications than females (mean difference
of 9.3 publications). In the US, the mean number of publications across specialties was
even more pronounced than in our institution with a difference of 13.2 between males and
females (24.8 and 11.6, respectively) (Jena et al., 2015). Interestingly, the H-index in our
cohort did not parallel the number of publications between men and women. In contrast, in
a study of 9952 physicians, males had significantly higher h-indices throughout ranks and
departments, while the publication productivity was similar between genders (Eloy et al.,
2013). Given the similar H-indices between male and female academics in our institution,
the difference in academic ranks could not be solely explained by the higher scientific
impact of male academics. In a 2006 American study looking at high impact journals in
various medical fields, only 15.9% of first authors and 10.3% of senior authors were female
physicians (Jagsi et al., 2006). In our sample, mean number of 1% authorship did not differ
significantly between male and female academics, despite women being more likely to be
Ist author >3 times. This applied to both PhDs and MDs separately as well as the whole
cohort. Nonetheless, and in keeping with international findings, women were significantly
less likely to be senior authors (last author/corresponding author). With females represent-
ing mostly newer recruits in our cohort, we expect the representation of females in senior
authorship to change over time. In fact, after adjusting for the year of appointment, the gen-
der difference in corresponding authorship lost statistical significance. In a study looking at
Nature journal publications, men were globally twice as likely to be placed as last authors
(Mayer & Rathmann, 2018).

Despite the smaller number of females in surgical specialties, there was no signif-
icant gender difference between the number of publications and H-indices. Similarly,
Eloy et al. (2013) reported that women and men within surgical specialties had equiva-
lent research academic productivity for the duration of their careers. Other studies dis-
played a significant lag in female research productivity within the surgical field (Mueller
et al., 2017, 2016). In our cohort, physicians in non-surgical specialties were signifi-
cantly more productive than physicians in surgical specialties and had higher H-indices
and number of publications. In both surgical and non-surgical specialties, women were
significantly less likely to be last authors especially in surgical specialties where 0%
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of women had >3 last authorships. Another study identified that only 20% of authors
in surgical research were women in 2001-2003 (Kurichi et al., 2005). While women
representation in surgical research has improved, it is still significantly less than that of
men (Kurichi et al., 2005). As far as collaborations in our cohort, males had more inter-
national and national collaborations while females held more institutional collabora-
tions. In our culture and specifically in the faculty of medicine, travel barriers are highly
unlikely for women faculty. Other factors including family duties/maternity leaves/child-
care may have hindered international collaborations for women. In a bibliometric study
from Norway, distinct gender differences in international research collaboration were
observed favoring men. However the authors also noted that more female researchers
were in fields where international collaboration rates were lower; in addition, scientific
field, academic position, and publication productivity of the researchers were confound-
ing factors (Aksnes et al., 2019). Similarly, a bibliometric analysis by Elsevier (Gen-
der in the Global Research Landscape, 2017) showed that women were less likely than
men to collaborate internationally. With regards to research funding, in our cohort male
investigators were more likely to be funded (more than 3 times) compared to female col-
leagues in line with previous literature (Burns et al., 2019; Jagsi et al., 2009).

Finally, we found that both men and women displayed an increase in number of publi-
cations with the progression of their careers. However, female faculty displayed a greater
growth rate of 4.3% than that of males (2.9%). Similarly, Eloy et al. (2013) reported that
men physicians were more productive and peaked early in their careers, while women
were ‘late bloomers’ often surpassing the productivity of their male counterparts after
20-25 years of experience. Reed et al. (2011) also showed that women’s productivity
increased and surpassed that of men after 27 years of experience. This could be explained
by the household and childbearing responsibilities in the early careers of women (Carr
et al., 1998; Jolly et al., 2014). In Lebanon, extended family support is stronger than in
Western countries, especially for childcare and schooling. Many a time, grandparents live
in the same household as the children or in the immediate neighborhood. Also household
help/nursing care at home is accessible and affordable by university academics in our
country. One study reported that women physicians were more likely to have a spouse or
partner employed full-time (Jolly et al., 2014). Moreover, after adjusting for work hours
and spousal employment, women with children spent 8.5 more hours on household chores
and activities per week compared to men with children (Jolly et al., 2014). It would thus
be interesting to assess in a different study the effect of maternity leaves and household
responsibilities on research productivity among women physicians. Like other academic
centers, AUBMC has adopted policies to advance the role of women including an extended
maternity leave policy, delaying the promotion deadline for women on maternity leaves,
and enforcing the Equity/ Title IX training for all employees. Additionally, the Faculty of
Art and Sciences at AUB has led initiatives aiming at the study and advancement of women
in academia: Women and Gender Studies Initiative, Arab Oral History Archive (known as
Gender Archive), and AUB Tomorrow’s Leaders Gender Scholars Program. The university
has also introduced a Minor course in Women and Gender Studies.

Our study had some limitations; we did not group publications by journal ranking. Inde-
pendently of H-indices, high-ranking publications often factor in decisions on promotion
and tenure (Mayer & Rathmann, 2018). We also had a relatively small sample in a single
institution which precluded interdepartmental comparisons. However, we believe our study
holds its strength in that it assesses the gender differences in research productivity in a
developing country. Very few bibliometric analyses have been conducted in the Middle
Eastern region. Additionally, our study looked at the faculty as a whole and included all
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departments in its analysis, while similar literature was only conducted in specific depart-
ments or specialties.

In conclusion, this study highlighted gender gaps in research productivity in the fac-
ulty of medicine across different departments. Women faculty were underrepresented and
held more junior ranks than their male colleagues. For the whole cohort, men had a higher
number of publications than women and a higher percentage of last authorship albeit with
similar H-indices. Interestingly, the number of publications and H-indices among MDs
did not differ significantly between male and female physicians, although they did among
PhD degree holders, after adjusting for year of appointment. In addition, men were more
likely to have ranks of full professors and senior authorships than females in our cohort,
especially in surgical specialties. As far as collaborations, men held more international and
national collaborations while women held more institutional collaborations. Male inves-
tigators were more likely to have financial sponsorship for their research projects (more
than 3 times) as compared to females. Nonetheless, females in general displayed a greater
growth rate in productivity of 4.3% compared to 2.9% for males over the studied years.
The above findings could be partly explained by the earlier stage of female faculty in their
career path, with the increase in the percentage of women at the AUB medical school (from
21 to>40% over 22 years) starting to manifest at the faculty level. Repeating this analysis
in a future study would be invaluable to investigate gender gaps over time and possibly pro-
vide interpretations to our current findings and trends.
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