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Merging medical school graduate and faculty data spanning 1979-2018 from 
the Association of American Medical Colleges, we compared expected versus 
actual proportions of women promoted. We calculated survival curves and 

hazards models to examine differences between early and later cohorts. The sample 
included 559,098 students graduating from 134 U.S. medical schools. For promotion to 
upper ranks (associate/full professor) and department chair, the great majority of class 
cohorts had fewer women than expected achieve promotion. Findings were similar 
across basic science and clinical departments. In adjusted analyses, women assistant 
professors were less likely to be promoted to associate professor after adjusting for 
graduation year, race, and work in clinical versus basic science department. Similar 
gender disparities were found for women’s promotion to full professor and appoint-
ment to department chair. Women from recent medical school cohorts were less likely 
to be promoted to associate or full professor, and less likely to be appointed chair, than 
women from original study cohorts. Twenty years later, women physicians are no clos-
er to promotion equity.

Introduction
Twenty years ago, a landmark longi-

tudinal cohort study of medical school 
graduates from 1979 to 1997 demonstrat-
ed that high rates of women physicians 
were entering the ranks of academic 
medicine as assistant professors, but 
were not advancing in rank to associate 
or full professor at the same pace as men 
(Nonnemaker, 2000). Since then, a num-
ber of studies have focused on the pro-
motion gap. A 2014 cross-sectional study 
(Jena et al., 2015) found that gender dis-

parity in promotion remains even after 
accounting for age, experience, special-
ty, and research productivity. We here 
summarize findings from an update of 
Nonnemaker’s study that includes ad-
ditional cohorts from 1997 to 2018 (Rich-
ter et al., 2020). We also report analyses 
of the intersection of race and gender on 
promotion, as well as analyses of the im-
pact of gender on attrition. 

Methods
Data from the AAMC Student Re-

cords System (SRS) include every gradu-
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ate of U.S. MD-granting medical schools. 
Data from the AAMC Faculty Roster 
include information on every full-time 
faculty or department chair appoint-
ment ever held by a graduate of a U.S. 
MD-granting medical school. Our main 
outcome measures were full-time facul-
ty appointments at the level of assistant, 
associate, full professor, and department 
chair. We calculated the actual versus 
expected numbers of women who were 
promoted to each rank. The expected 
number was the number of women who 
would have achieved a given rank under 
conditions of parity between women and 
men on the basis of their representation 
in a given graduation cohort. For the 
analysis of appointment to department 
chair, we included all faculty who held 
associate or full professor positions. 

We used nonparametric Kaplan-Mei-
er survival curves to depict time to pro-
motion by gender and rank across all 
study cohorts (1979-2013) and between 
original (1979-1997) versus later (1998-
2013) cohorts. We estimated differences 
in the average “hazards” for promotion 
between genders using four sets of Cox 
Proportional Hazards models. The first 
set of models used the censoring crite-
ria as described (above) and described 
the risks for promotion/appointment 
across all cohort years adjusting for year 
of graduation, race, and department 
type (where applicable). The second set 

of models examined whether hazards 
for promotion have changed between 
the original cohorts included in the 2000 
landmark paper (1979-1997) versus later 
cohorts (1998-2013) added by this paper. 
Details of the methods and results are 
available in our full publication (Richter 
et al., 2020).

Results
Our sample consisted of 559,098 

medical students. Women accounted for 
38.9% of graduates and 40.8% of assis-
tant professors, reflecting women being 
slightly more likely to choose a career in 
academic medicine than men. Woman 
graduates were more diverse than male 
graduates with 33.3% versus 24.4% ra-
cial/ethnic minorities, respectively. 

Actual Versus Expected Representa-
tion of Women in Faculty Ranks

Cohort analysis, appointment/promotion 
to associate, full professor, and chair. 

Among assistant professors, across 
32 of 35 medical school graduating co-
horts, fewer women than expected were 
promoted to associate professor (Table 1). 
This difference ranged from 3% (1979 co-
hort) to 10% (2010 cohort) (not shown). In 
no cohort did women exceed the rate of 
promotion of males to associate profes-
sor. Among associate professors, across 
28 of 35 cohorts fewer women than ex-
pected were promoted to full professor. 
This difference ranged from 3% (1986 co-
hort) to 19% (2000 cohort) (not shown). 

Promotion/Appt to:

No. cohorts in 
which actual 
is equal to or 
greater than 

expected

No. of all cohorts 
in which actual is 
less than expected

No. of all cohorts in 
which fewer women 
were promoted than 

expected and 95% 
CIs did not cross 0

Associate professor 3 32 of 35 28 of 35

Full professor 7 28 of 35 22 of 35

Chair 4 31 of 35 19 of 35

Table 1. Summary of actual versus expected promotion to associate professor, full 
professor, and department chair.
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In two cohorts women exceeded pro-
portional promotion by just one more 
promotion than expected. Across 31 of 
35 cohorts, fewer women than expected 
were appointed to lead a department as 
chair. This difference ranged from 7% 
(1981 cohort) to 25% (1999 cohort) (not 
shown). In no cohorts did women exceed 
the proportion of appointments of males 
to department chair. 

 Survival Analysis 
Kaplan-Meier survival curves for 

time to promotion by gender suggest 
that women are  appointed to assistant 
professor earlier and at higher rates than 
men (not shown). Men, however, are pro-
moted more quickly to associate and full 
professor (Figure 1) and appointed more 
quickly to chair (not shown). Curves by 
gender never converge or cross—women 
never catch up to or exceed rates of pro-
motion achieved by men. 

Cox Proportional Hazards Models
With respect to promotion to associ-

ate professor, across all cohorts, women 
were 24% less likely to be promoted com-
pared to men (0.757, CI=0.739, 0.776) (not 
shown). Women’s odds for promotion 
in later cohorts were approximately the 
same as women’s odds for promotion in 
earlier cohorts (Table 2). 

Figure 1. Kaplan-Meier survival curves depicting time to promotion for male versus 
female faculty. 

Hazard Ratio 
(95% CI)

Female for 1979-1997 0.754 (0.733, 
0.776)

Male for 1979-1997 
(reference) --

Female for 1998-2013 0.755 (0.723, 
0.788)

Male for 1998-2013 
(reference) --

Table 2. Summary of odds for promo-
tion to associate professor among assis-
tant professor, comparison of early ver-
sus late cohorts.

Trends are actually worse for promo-
tion to full professor and appointment to 
chair. To full professor, across all cohorts, 
women were 23% less likely to be pro-
moted compared to men (0.773, CI=0.740, 
0.807) (not shown). The hazards model 
with sex by cohort interaction terms finds 
that women in the later cohorts had 27% 
lower odds for promotion compared to 
women in the earlier cohorts (not shown). 
Across all cohorts, women were 54% 
less likely to be appointed to chair com-
pared to men (0.458, CI=0.392, 0.536) (not 
shown). The hazards model with sex by 
cohort interaction terms finds that wom-
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en in the later cohorts had 55% lower risk 
for being appointed compared to women 
in the earlier cohorts (not shown). 

Promotion by Race/Ethnicity, Sex, 
and Graduation Decade 

We provide here preliminary, un-
published data based on analyses of a 
data set with several additional years of 
medical school cohorts. White males had 
better odds of promotion to the rank of 
associate professor than almost all other 
racial/ethnic and sex groups identified, 
and these differences were reflected over 
the span of four decades of data analyzed 
(Table 3). Trends are similar for promo-
tion to full professor and department 
chair (not shown). 

Retention by Race/Ethnicity, Sex, 
and Graduation Decade  

We describe here preliminary, un-
published data based on analyses of a 
data set with several additional years of 
cohorts. We are finding that women fac-
ulty leave academic medicine a median 
of one year earlier than men. Racial and 
Ethnic minority faculty leave academic 
medicine a median of one to four years 
earlier than White faculty. 

Discussion
The glass ceiling persists in academic 

medicine. In an era where women have 

closed the medical school admission gen-
der gap (Colleges, 2020), women remain 
underrepresented in upper faculty ranks. 
These new analyses find that compared 
to men, women are less likely to be ap-
pointed to department chair. Results are 
consistent across 35 years of graduating 
classes. Survival analysis suggests that 
women never close the promotion gap. 
Adjusting for race/ethnicity, year of grad-
uation, and type of department did not 
eliminate gender differences in promo-
tion. Notably, woman associate/full pro-
fessors are half as likely as men of equal 
rank to be appointed to department chair. 

Interaction terms examining ear-
ly versus late cohorts by sex find that 
women, if anything, are losing ground in 
terms of promotion. This confirms find-
ings from other recent studies. A study 
published in 2018 found that, over 17 
years among 1,273 faculty at 24 U.S med-
ical schools, women were less likely to 
attain leadership positions such as dean, 
associate dean, provost, and department 
chair than men, even after adjusting for 
publication-related productivity (Carr et 
al., 2018). A cross-sectional analysis of 
cardiology faculty at U.S. medical schools 
found that women were less likely to be 
full professors after accounting for years 

Table 3. Hazards of promotion to associate professor by race/ethnicity, sex, and grad-
uation decade. 
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since residency, cardiology sub-specialty, 
publications, NIH grants, and registered 
clinical trials (Blumenthal et al., 2017) . 

Academic medicine appears to be 
falling behind Science, Technology, En-
gineering, and Mathematics (STEM) in 
eliminating gender differences in pro-
motion (Williams & Ceci, 2015). Across 
2,966 assistant professors in science and 
engineering tracked over time at 14 U.S. 
universities, men and women were re-
tained and promoted at the same rate in 
all departments except for mathematics 
(Kaminski & Geisler, 2012). 

Our preliminary analyses of the inter-
section of race/ethnicity and sex on pro-
motion suggest that women of color face 
a “double-whammy.”  Analyses of reten-
tion by race/ethnicity and sex yield similar 
findings. 

There are numerous potential causes 
of disparities in promotion and retention. 
These include a persisting “old boys club” 
mentality and climate; lack of gender par-
ity in leadership and compensation; lack 
of retention of women; disproportionate 
burden of family responsibilities; and dif-
ficulties in achieving work-life balance 
(Carr et al., 2015). A nationally representa-
tive survey at U.S. medical colleges found 
that female faculty had similar leadership 
aspirations as male faculty but a lower 
sense of belonging and were less likely to 
perceive their institution as family friend-
ly or willing to make changes to address 
diversity goals (Pololi et al., 2013). 

Lack of women at higher ranks, espe-
cially in chair positions, may perpetuate 
the cycle. Women are underrepresented 
among residency program directors, who 
are role models and sponsors for career 

advancement (Long et al., 2011), and on 
medical journal editorial boards, which 
prioritize areas of research and select 
who gets published (Amrein et al., 2011). 

Lower earnings, harassment, or dis-
proportionate family responsibilities 
could cause women to drop out of aca-
demic medicine (Jena et al., 2016) or forgo 
advancement. Nearly one in three wom-
an physicians and clinician-researchers 
report experiencing workplace sexual 
harassment (Adesoye et al., 2017; Jagsi 
et al., 2016), which appears to be more 
common in academic medical centers 
than in community or outpatient medical 
settings (Nora et al., 2002). Most wom-
an physicians have children (Jolly et al., 
2014), and most physician mothers report 
they experienced discrimination due to 
being pregnant, taking maternity leave, 
or breastfeeding on the job (Adesoye et 
al., 2017).

Conclusions
Twenty years later, women are still 

less likely to advance into upper facul-
ty ranks than men, barriers appear to be 
worse for faculty of color, and retention 
rates are lower for women and faculty 
of color. To address this, two recent re-
ports propose changes to the academic 
work environment (Butkus et al., 2018; 
Carr et al., 2019) designed to remove 
systemic barriers to career advancement 
and supplement programs in place for 
women at signal institutions (Laver et al., 
2018). Making academic medicine a bet-
ter environment for women would likely 
improve the environment for all faculty. 
Concerted efforts are needed to remove 
the additional barriers to advancement 
and retention among faculty of color. 
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