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Introduction:  The gender demographics within urology 
are changing as more women are entering the workforce.  
Since research productivity strongly influence career 
advancement, we aim to characterize gender differences 
in scholarly productivity and promotions in a cohort of 
graduated academic urologists.
Materials and methods:  Urologists who graduated 
between 2002 and 2008 from 34 residency programs 
affiliated with the top 50 urology hospitals as ranked 
in 2009 by U.S. News & World Report were followed 
longitudinally.  Only urologists affiliated with an 
academic teaching hospital were included for analysis. 
Results:  A total of 543 residents graduated, 459 (84.5%) 
males and 84 (15.5%) females.  Of these, 173 entered 
academia, 137 (79.2%) males and 36 (20.8%) females.  

Women had fewer publications compared to men (mean 
19.3 versus 61.7, p = 0.001).  Fewer women compared to 
men were promoted from assistant professor 11 (30.6%) 
versus 83 (60.6%), p = 0.005.  Fewer women achieved 
associate professor 10 (27.8%) versus 67 (48.9%), p = 0.005 
or professor ranks 1 (2.8%) versus 16 (11.7%), p = 0.005 
respectively compared to men.  In a multivariate logistic 
regression analysis, after controlling for the number of 
total publications and number of years since graduation, 
gender was not predictive of achieving promotion,  
OR = 0.81 (95% CI 0.31-2.13), p = 0.673.  
Conclusions:  Women are underrepresented in senior 
faculty roles in urology.  Scholarly productivity seems to 
play a major role in academic promotion within urology.  
With increasing women in academic urology, further 
studies are needed to explore predictors of promotion 
and how women can achieve higher leadership roles in 
the field. 
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responsibilities, faculty member clinical performance, 
and research productivity.1  Research productivity 
remains one of the most paramount factors for 
academic promotion.2  Gender differences in academic 
productivity and promotion have been documented in 
medicine.3-7  In 2011, only 13% of women in academic 
medicine have achieved the rank of full professors.  
Despite the fact that some improvements have been 
reported, all faculty or leadership positions have a 
greater percentage of men compared to women.8 

Over the past decade more women are choosing 
urology as a career, which has traditionally been a 

Introduction

Promotion in academic medicine relies on several 
factors, including medical education, administrative 
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male-dominated medical specialty.  In 1995, women 
comprised only 4.2% of urology residents and 1.2% 
of board certified urologists.9  In 2016, 21.4% of the 
matched residents were women.10  In addition, the 
latest American Urological Association (AUA) census 
showed that 8% of practicing urologists are currently 
women in the United States (US).11  Similarly, women 
constitute 10% of practicing urologists in Canada.12  
Although the percent of women physicians is increasing 
within urology, women remain underrepresented 
in the specialty, especially since women patients 
constitute 30% of a general urologists’ practice.13 

With underrepresentation of women in urology, 
gender inequalities in the workforce might arise.  
Documenting and understanding gender disparities 
in promotion within academic urology is vital to the 
health and future of the field, especially since a shortage 
of urologists is predicted in the future.14  Previously, our 
group found that men produced more research than 
their women counterparts during residency, and they 
achieved more associate professor rank in the first 3 
to 9 years in their academic careers.15  We now revisit 
the cohort 5 years later with the goal of examining 
publications and promotions from a longitudinal 
cohort of residency graduates who entered academic 
urology.  We hypothesize that gender disparities in 
publication rates and promotion exist, and publication 
rates strongly influence promotion in both genders.  
Recognizing these disparities may help determine 
training or mentoring deficiencies and improve the 
retention of women in urology.

Materials and methods

Study population
We compiled a list of urology residency programs 
affiliated with the top 50 urology hospitals as ranked 
in 2009 by U.S. News & World Report (www.health.
usnews.com), which included 37 residency programs.  
The names of residents who graduated from these 
programs from 2002 through 2008 were obtained from 
either program websites (54%) or from the program 
director(s) (46%).  Three programs were excluded due 
to refusal to provide names of graduated residents.  We 
confirmed that surnames of women did not change 
since graduation from their updated institutional 
websites.  The original cohort included 543 graduate 
residents, 459 (84.5%) males and 84 (15.5%) females.  In 
this study we included the 173 residents who pursued 
an academic career after graduation, which comprised 
137 (79.2%) males and 36 (20.8%) females.  An academic 
career was defined as having either a full or part time 
appointment with a major teaching university hospital.  

The study was approved by the institutional review 
board at University of California, San Francisco. 

Predictor variables
From departmental websites, we obtained gender, 
graduation year, fellowship type and academic career 
status.  We collected publication output via internet 
searches on PubMed.  We used multiple search terms 
to capture all permutations of names including 1) full 
name, 2) last name plus first and middle initial, 3) last 
name plus first initial and 4) last name plus first initial 
plus “urology”.  Only publications that were affiliated 
with an institution at which the urologist had worked 
were included for analysis.  Each publication was 
reviewed by two independent reviewers to determine 
the type (original research, review article, case report 
or editorial comments) and order of authorship (first, 
middle or last).

Introduced in 2005 by Hirsch et al, h-index is a 
measure of the number of highly impactful papers an 
author has published.  It is defined as the number of 
publications (h) that have been each cited at least (h) 
number of times in the literature.16  We collected the 
h-index for each individual through Google scholar 
h-index calculator.17  We used the first name plus middle 
initial plus last name of each urologist to query h-indices.

We collected the number of National Institute of 
Health (NIH) grants through publically available 
research portfolio online reporting tools (report.nih.
gov), using first and last names of urologists in our 
study.

Outcome variables
We queried academic urologists’ university websites 
to collect academic ranks (promotion) defined as either 
assistant professor, associate professor or professor 
ranks. 

We also sought to develop a directed acyclic 
graph (DAG) for other variables that could affect the 
association between gender and promotion, and could 
be used for future research.

Statistical analysis
Data were analyzed using STATA v14 (College Station, 
TX, USA).  We used Pearson chi-square tests to analyze 
categorical variables and t-tests to analyze continuous 
variables.  Univariate logistic regression was used to 
evaluate predictors for academic promotion (yes/no).  
Confounding variables were determined a priori and 
included into the multivariate model (gender, total 
publications and number of years since graduation).  
All tests were two-sided and a p-value of ≤ 0.05 was 
considered statistically significant.
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TABLE 1.  Gender differences among academic urologists who graduated between 2002 and 2008

	 Males	 Females	 p value
	 n = 137 (79.2%)	 n = 36 (20.8%)	
Mean number of publications
     (95% confidence interval)			 

Total 	 61.7 (48.9-74.4)	 19.3 (12.5-26.1)	 0.001

1st author 	 18.2 (14.9-21.5)	 7.6 (4.9-10.4)	 0.002

Last author 	 19.1 (14.2-24.1)	 3.4 (1.4-5.5)	 0.002

Original research 	 51.2 (40.3-62.1)	 15.4 (9.2-21.7)	 0.001

H-index	 21.6 (19.5-23.7)	 10.3 (8.1-12.5)	 < 0.001

Mean number of years since graduation 	 9.8 (9.5-10.1)	 9.5 (8.8-10.2)	 0.430

NIH grants 	 19 (13.9)	 1 (2.7)	 0.063
No. of urologists with grants (%)

Academia ranks in 2015 (%)			   0.005
     Assistant professor	 54 (39.4)	 25 (69.4)	
     Associate professor	 67 (48.9)	 10 (27.8)	
     Professor	 16 (11.7)	 1 (2.8)			

Joined academia (%)	 8 (5.8)	 8 (22.2)	 0.003	

Left academia since 2008* (%)	 20/149 (13.4)	 6/34 (17.7)	 0.520

*the number of urologists who left academia out of the total number in academia in 2008

TABLE 2.  Univariate and multivariate logistic regression for academic promotion

	 Univariate	 p value	 Multivariate	 p value

	 OR (95% CI for OR)		  OR (95% CI for OR)	

Gender*	 0.29 (0.13-0.63)	 0.002	 0.81 (0.31-2.13)	 0.673	

Total publications*°	 1.51 (1.31-1.75)	 < 0.001	 1.56 (1.32-1.84)	 < 0.001	

First author publications	 1.07 (1.04-1.11)	 < 0.001

Last author publications	 1.16 (1.09-1.23)	 < 0.001			 

Original research	 1.05 (1.02-1.06)	 < 0.001		

H-index	 1.18 (1.11-1.24)	 < 0.001		

Years since graduation*	 1.37 (1.17-1.62)	 < 0.001			 

Fellowship	 1.49 (0.65-3.45)	 0.347	
OR = odds ratio; CI = confidence interval
*added to the multivariate model
°having 10 more publications

Results

At the time of the study, women had significantly fewer 
publications of all types (i.e. original research, review 
articles, case reports and editorial comments) and had 
a lower mean number of first author publications (7.6 
versus 18.2, p = 0.002) and last author publications (3.4 
versus 19.1, p = 0.002).  Women also had lower mean 

h-indices compared to men (10.3 versus 21.6, p < 0.001), 
and fewer NIH grants 1 (2.7%) versus 19 (13.9%),  
p = 0.063, Table 1. 

A higher proportion of women were found to be 
assistant professors compared to men, 25/36 (69.4%) 
versus 54/137 (39.4%), and fewer women achieved 
associate professor rank, 10/36 (27.8%) versus 67/137 
(48.9%), and professor rank, 1/36 (2.8%) versus 16/137 
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(11.7%), p = 0.005.  Since our previous study in 2011, 
a higher proportion of women joined academia than 
men, 8 (22.2%) versus 8 (5.8%), p = 0.003, and a higher 
proportion of women left academia compared to men 6 
(17.7%) versus 20 (13.4%), but this was not statistically 
significant, Table 1. 

Univariate logistic regression was used to determine 
which factors predict promotion.  Total publications, 
first and last author publications, original research, 
h-index, and publications velocity all showed 
statistically significant association with promotion.  
Women were less likely to achieve academic promotion 
compared to men, odds ratio (OR) = 0.29 (95% CI, 0.13-
0.63) p = 0.002.  In a multivariate logistic regression 
analysis, after controlling for the number of total 
publications and number of years since graduation, 
gender was not predictive of achieving promotion, OR 
= 0.81 (95% CI 0.31-2.13), p = 0.673.  After controlling 
for gender and number of years since graduation, for 
every 10 publications, the odds of promotion increased 
by 1.56 (95% CI, 1.32-1.84) p < 0.001, Table 2.

Discussion

Our prior work demonstrated that women produced 
fewer publications than men during residency but 
were more likely to undergo fellowship training and 
choose an academic career.15  Other studies have also 
reported that more women urologists are undergoing 
fellowship and are choosing an academic career 
compared to men.18,19  Here, we report that in the 
first 7 to 13 years after graduation, female academic 
urologists published fewer papers than their male 
counterparts and were less likely to be promoted. 

Research publication output is one of the quantitative 
measures of academic productivity.  A recent bibliometric 
study done by Weiss et al showed that, from 1974 to 
2009, in two peer reviewed urology journals, women 
authorship has exceeded their growth in the field, 
while men’s authorship was relatively stable.20  Here 
in a direct comparison of recent resident graduates, we 
found women published fewer papers than men.  While 
quantifying papers does not gauge quality and impact, 
h-index is intended to judge a scholar’s work beyond 
quantity.16  We found on average that women urologists 
had lower h-indices compared to men.  

Urology has and remains among the most male-
dominated specialties.  Several other male-dominated 
specialties, such as neurosurgery, plastic surgery, 
ophthalmology, anesthesiology, and otolaryngology 
have examined gender disparity.3-7  These studies have 
shown that women have less scholastic productivity 
than men earlier in their career, which is consistent 

with our results.  Longer follow up is needed among 
our cohort to determine if women will surpass 
men in publication output.  Within ophthalmology, 
otolaryngology, and anesthesiology, it has been 
reported that women had equivalent or increased 
research output compared to men later in their 
careers.3-5 

This finding could be explained by familial 
obligations for women early in their career, such 
as childbearing and child rearing responsibilities.21  
An NIH-funded survey study done by Lerner et al 
showed that women urologists have fewer children 
and they deliver their children 7-8 years later than 
national averages.22  In addition, the authors report 
that, due to different work related pressures, 70% of 
women urologists have less than 8 weeks of maternity 
leave,23 even though the Family and Medical Leave Act 
(FMLA) allows mothers 12 weeks unpaid leave per 12 
month period.24 

Another explanation for differing publication 
output is that women spend more time dedicated to 
teaching and mentoring compared to men.  A survey 
study by Misra et al showed that women at the 
associate professor level spend around 8 hours more 
per week compared to men on teaching, advising and 
service, while men spend around 7.5 hours more on 
research.21  Furthermore, more women may prefer 
choosing an educational track for their career rather 
than a research track; as a result, publishing may 
not be as strongly emphasized.  Although academic 
tracks were not measured in our study, further work 
is needed to identify gender gaps in this area.

Prior reports by the Association of American 
Medical Colleges demonstrate that women required 
more time to achieve associate professor rank than 
men (6.5 versus 6.2 years) and more time to achieve 
professor rank (6.4 versus 6.1 years).25  Although the 
average time to promotion was not quantified in our 
study due to varying availability of promotion dates 
from university websites, we found that around 69.4% 
of women and 39.4% of men were not promoted 
over a 7 year period.  The degree to which this 
disparity can be attributed to objective differences in 
total publications remains to be determined.  These 
differing rates of career advancement between men 
and women are concerning, especially since more 
women are proportionally entering into academic 
medicine.  It is possible that women trainees are not 
“groomed” for tenure-track academics in the same way 
as men.  In addition, the committee of appointment 
and promotions may be biased toward focusing on 
publications/grants at the expense of educational 
productivity during the promotion process. 
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We reviewed the number of NIH grants as an 
additional measure of academic productivity.  We 
found that fewer women are principle investigators on 
NIH grants compared to men, however the difference 
did not reach statistical significance, given the very 
low numbers of female principle investigators (only 
one).  These results are consistent with results in 
other surgical fields like ENT.26  Understanding the 
implications and why these differences are present 
are crucial for the future of women in the field.  
Lack of women in leadership roles may act as a 
barrier for young academic females and affect their 
advancement.  The creation of mentoring programs 
across the United States for junior female faculty is 
an attempt to close the gender gap by utilizing the 
traditional model of guidance that worked with men.27  
We believe that more mentoring should be addressed 
to female urology residents, and faculty females 
should participate in career development programs 
which have shown to increase retention of women in 
academia.28  If women are retained more in academia, 
they can serve as mentors, expert teachers, role models 
and be promoted to higher ranks. 

Gender discrimination may play a role in promotion 
as well, but this factor was not measured.  Among 
American surgeons, 23% of respondent women 
reported via a survey that their gender was felt to 
be a barrier in their career development.29  Similarly, 
in another survey study among female Canadian 
surgeons, 17% felt fair amount, great or very great 
deal of discrimination in their career advancement.30

Our study has several limitations.  Academic ranks 
were collected through institutional websites, which 
may not be up to date at the time of investigation.  Such 
inaccuracy, however, should be gender neutral and 
thus should not impact our results overall.  We only 
included graduates from the top 50 ranked hospitals.  
This was thought to capture graduates who will most 
likely choose an academic career.  However, this may 
not represent the whole population of graduates.  Our 
follow up period was from 7-13 years after residency 
graduation.  A longer follow up may yield changes 
in research output by gender as seen in many other 
specialties.3-5  We only included NIH grants and did 
not measure other grants, such as foundational and 
institutional grants.  However, it should be emphasized 
that NIH grants are considered “gold standard” for 
clinical biomedical and basic science research in the 
United States, and have been found to have strong 
relationship with scholarly productivity.31  Lastly, our 
analysis did not include different possible mediators 
that could be added in a multivariate analysis such as 
academic tracks (e.g. clinical, research and educational 

tracks) and whether academics were practicing full 
or part-time jobs as academics, family leave and child 
rearing responsibilities, teaching, mentoring and 
patient-care which may influence time to promotion.  
These possible mediators were included in our proposed 
directed acyclic graph (DAG) for future studies shown 
in Figure 1.  Future research should explore potential 
reasons for the gender gap in academic urology.

Conclusion

Although proportionately more women enter academic 
urology, they are underrepresented in senior faculty 
roles.  Scholarly productivity seems to play a major role 
in academic promotion within urology in both genders.  
With increasing numbers of women in academic 
urology, further studies are needed to explore predictors 
of promotion and women can achieve higher leadership 
roles in the field.
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