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Abstract

Background: Three national career development programs (CDPs)—Early and Mid-Career Programs spon-
sored by the Association of American Medical Colleges and the Hedwig van Ameringen Executive Leadership
in Academic Medicine sponsored by Drexel University—seek to expand gender diversity in faculty and insti-
tutional leadership of academic medical centers. Over 20 years of success and continued need are evident in the
sustained interest and investment of individuals and institutions. However, their impact on promotion in academic
rank remains unknown. The purpose of the study is to compare promotion rates of women CDP participants and
other faculty of similar institutional environment and initial career stage.
Methods: The study examined retrospective cohorts of 2,719 CDP participants, 12,865 nonparticipant women,
and 26,810 men, from the same institutions, with the same degrees, and first years of appointment in rank. Rates
of promotion to Associate and Full Professor ranks in respective cohorts of Assistant and of Associate Pro-
fessors were compared using Kaplan-Meier survival curves and log-rank tests, and logistic regression adjusting
for other predictors of academic success.
Results: In adjusted analyses, participants were more likely than men and non-participant women to be pro-
moted to Associate Professor and as likely as men and more likely than non-participant women to be promoted
to Full Professor within 10 years. Within 5 years, CDP participants were more likely than nonparticipant women
to be promoted to Associate Professor and as likely as to be promoted to Full Professor; in the same interval,
participants were promoted to both higher ranks at the same rates as men. For both intervals, nonparticipant
women were significantly less likely than men to be promoted to either rank.
Conclusions: The higher rates of promotion for women participating in national CDPs support the effectiveness
of these programs in building capacity for academic medicine.
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Introduction

Despite over four decades of gains for women’s par-
ticipation in academic medicine as medical and graduate

students, advances in the number and proportion of women
among faculty ranks continue to lag.1 This is especially true
among higher academic ranks, both tenured and nontenured,
and in leadership roles at academic health centers.2–6 Evi-
dence indicates that the pipeline theory—passively waiting
for women’s critical mass within lower faculty ranks to pro-
duce gender diversity at higher levels in academic medicine—
is insufficient to support achievement of equity.2–5 Moreover,
common strategies that focus solely on individual women’s
skill building and work schedules cast implicit blame for
gender disparities on women, releasing academic health
centers from their contribution to systemic institutional
gender bias.2,6,7

Promotion in academic rank recognizes scholarship, es-
tablishes credibility in the field, and in turn, offers greater
opportunity for selection into leadership roles. Multiple in-
trinsic and extrinsic factors influence the career progression
and success of women faculty in academic medicine.7 Sev-
eral studies have documented disadvantage inherent in the
academic promotions process for women,8 including the
‘‘child care tax.’’9 Women have described greater difficulty
than men in getting access to mentors and champions, re-
sources, and support,10,11 which influences how well pre-
pared individuals are for promotion review.

As these factors operate at the intersection of professional
and personal values and organizational priorities,7 interven-
tions designed to address gender disparities must target
multiple aspects of the academic advancement process.
System interventions must identify and remediate policies,
processes, and practices that exert bias, unintended or not,
within and among institutions.12 Interventions for individuals
must help to develop the professional capacity needed for
career advancement as well as to prepare them to engage
successfully within systems and institutions in which such
biases and practices that impede career advancement for
women persist.7,13–15

This study explores the experience of promotion in aca-
demic rank of individuals participating in three national ca-
reer development programs (CDPs) designed for women
faculty. For nearly three decades, since 1988, the Association
of American Medical Colleges (AAMC) has sponsored the 4-
day Early and Mid-Career Women Faculty Professional
Development programs [EWIM and MWIM, respective-
ly16,17] for faculty to increase their individual professional
effectiveness in academic medicine. Special topics and fa-
cilitators have changed over time, but core programming has
maintained a focus on understanding how to advance within
academic medical systems. Early career programs focus
more on career development (promotion systems and schol-
arship); mid-career programs build on that knowledge and
add leadership topics (early management and leadership
skills).18 Since 1995, Drexel University College of Medicine
has sponsored the yearlong Hedwig van Ameringen Execu-
tive Leadership in Academic Medicine [ELAM�19,20] pro-
gram for increasing both leadership capacity and the number
of women faculty prepared for executive leadership; the
program thus encompasses both leadership development and
strategic career planning.

Although the programs vary in intensity and duration, they
share overall program goals to advance academic women’s
careers. The three programs are limited to women for en-
rollment, but the programs are not about being women; the
skills are those recommended for any leaders, men, women,
or other minorities, as important for leaders.21 However,
women-only professional development programs enable safe
environments to address gender bias issues that are always
present, even if not the core of the programs.22–24

This study analyzes data collected by the AAMC to track
faculty appointments from accredited U.S. medical schools25

to compare promotion rates of CDP participants, non-CDP
participating women, and men faculty similar in their initial
career stage, type of degree, tenure-eligibility status, and
working in the same home institution. We hypothesized that
the CDP participants have both a higher likelihood of pro-
motion in general to both Associate and Full Professor ranks
than their comparison groups and higher promotion at 5 and
10 years since initial appointment.

Methods

Population sample and analytic procedures

Using attendance lists of de-identified data from the AAMC
and ELAM programs held between May 1, 1988, and De-
cember 31, 2008, AAMC staff linked CDP faculty participants
to their faculty records in the AAMC Faculty Roster database25

and identified 4,575 individuals for analysis. Each individual
and institution were assigned a unique ID number and data used
by the study team were linked using only their ID numbers. We
excluded those without a faculty appointment at an institution
accredited by the Liaison Committee on Medical Education
(LCME) at the time of CDP participation (n = 1,122), men
(n = 18), individuals for whom sex was not reported (n = 4), and
those with unknown rank, primary appointment, faculty ap-
pointment dates, or degree (n = 38). From this group of 3,393
individual CDP faculty participants, we excluded those who
participated in CDPs as Instructor (n = 125), because their
numbers were small, and Full Professor (n = 466), as our focus
was on promotions to Associate and Full Professor ranks. We
also excluded those who were part time at the time of CDP
participation (n = 33) and those who had held a higher rank
before a lower academic rank (n = 50). Data from the resulting
group of 2,719 women (1729 Assistant Professors and 990
Associate Professors) faculty who participated in at least one
CDP were available for analysis.

Identification of CDP participants and comparison
women and men faculty

For comparison with CDP participants, we identified two
faculty groups from the de-identified Faculty Roster database
(MTA#21272 for data made available from AAMC to The
University of Texas MD Anderson Cancer Center): women
who did not participate in any of the CDP programs of in-
terest (non-CDP) and men. To create groups as similar as
possible to CDP participants in career stage and shared or-
ganizational environment at the same institution, we identi-
fied non-CDP women and men faculty from the same home
institution (assigned a unique institutional ID), with the same
degree type or its equivalent (i.e., MD, PhD, or MD/PhD) and
appointed in the same year at the same academic rank (i.e.,
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Assistant or Associate Professor) as those held by the CDP
participant when she participated in the CDP (CDP index
rank), including all peer comparisons identified. As the focus
was to create groups similar in career attributes using data
available in the Faculty Roster database, neither race, eth-
nicity, nor age range was considered in forming the com-
parison groups. For comparison with Assistant Professor
CDP participants, we identified 19,594 men and 10,735 non-
CDP women faculty, and for comparison with Associate
Professor CDP participants, we identified 7,216 men and
2,130 non-CDP women faculty.

Evaluation of promotion in academic rank

We conducted separate analyses within Assistant and As-
sociate Professor groups, and defined ‘‘promotion to the next
higher academic rank’’ as promotion from Assistant to As-
sociate Professor rank and as promotion from Associate to
Full Professor rank, with all other outcomes coded as ‘‘not
promoted’’ (e.g., death, departure from academic medicine).
We assessed multiple dimensions of the possible relevance of
CDP participation. We first considered overall likelihood of
promotion to the next higher rank (i.e., ever vs. never). Then,
we assessed successful promotion within defined time inter-
vals of 5 and 10 years among those for whom relevant years of
follow-up were available. We identified promotion to the next
rank within 10 years of the initial appointment in the lower
academic rank to account for variations in institutional poli-
cies regarding intervals for faculty promotions. We assessed
promotion within 5 years to evaluate the more immediate
association between CDP participation and career success
early after the CDP experience. Because the national vari-
ability in the length of the promotion process makes impos-
sible the accurate identification and exclusion of individuals
whose CDP participation was so close to the time of promo-
tion as not likely to have had critical influence, we included all
participants in the analysis without regard to time since CDP,
whether recent or not (see Discussion).

Statistical analyses of promotion in academic rank

For evaluating the association between CDP participation
and promotion in academic rank, we first conducted time-to-
promotion analysis comparing Kaplan-Meier survival curves
for CDP participants and matched comparison women and
men,26 assessing significance of difference between groups
using log-rank tests. As a nonparametric method, the Kaplan-
Meier approach does not accommodate possible confounding
factors and instead, directly depicts events (i.e., promotions)
for each group in separate curves that are easy to distinguish
visually. Time to promotion was measured from the year of
first appointment in rank to the year of promotion to the next
higher rank or the last date of follow-up, either for the study
(December 31, 2008) or date of last departure from academic
medicine positions. Unless otherwise indicated, for three
group comparisons, the significance threshold was adjusted
using the Bonferroni correction that increases the threshold
for determining statistical significance when larger numbers
of comparisons are conducted during analysis, thus improv-
ing rigor of the method; the correction for these analyses
yielded an adjusted significance threshold of a = 0.0167.

Given that time-in-rank expectations before promotion to
Associate Professor at most schools constrain time-to-event

intervals, and thus, violate the requirement for independence
of events (e.g., promotion in rank) for parametric time-to-
event methods (e.g., Cox proportional hazards modeling), the
second analytic method used was logistic regression with
adjustment for confounding factors in estimating the odds of
being promoted in rank.27 For each cohort, we assessed the
odds of ever being promoted to a higher academic rank
during one’s career, and for promotion within 10 and 5 years
of initial appointment in the lower rank. Analyses for each
cohort were adjusted for the covariate variables listed above,
such as department type, tenure-track status, and change of
institution. For the 300 women in this group who participated
in two (n = 271) or all three (n = 29) CDP programs, we as-
sessed the impact on promotion from the academic rank held
only at the first CDP they attended; the effect of subsequent
program participation was indicated as participation in more
than one CDP (CDP> 1) and is included using a Kaplan-
Meier curve separate from that for participants attending only
one CDP.

Description of available covariates

In addition to the factors used to identify comparison
groups of faculty, the analysis took into account factors that
are known to influence the likelihood of promotion in aca-
demic rank. Specifically, we adjusted for tenure-track status
(i.e., on the tenure track, tenured, nontenure track, and tenure
track not institutionally available), change in institution (i.e.,
having more than one institutional affiliation during ap-
pointment in lower rank), and also department type (i.e.,
clinical vs. basic science).

Results

Of 2,719 women faculty who participated in CDPs, 1,729
(64%) were Assistant Professors and 990 (36%) were

Table 1. Degrees of CDP Participants

and Non-CDP Peer Comparisons by Rank

and Gender

n (%)

CDP faculty
n = 2,719

Non-CDP faculty

Women
n = 12,865

Men
n = 26,810

Assistant professors

n = 1,729 n = 10,735 n = 19,594

Degree
MD 1,417 (82) 9,646 (90) 17,839 (91)
PhD 212 (12) 967 (9) 1,320 (7)
MD/PHD 100 (6) 122 (1) 435 (2)

Associate professors

n = 990 n = 2,130 n = 7,216

Degree
MD 767 (77) 1,828 (86) 6,452 (89)
PhD 167 (17) 268 (13) 616 (9)
MD/PHD 56 (6) 34 (2) 148 (2)

CDP, career development program.
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Associate Professors (Table 1). These individuals partici-
pated 238 times in the ELAM program and 2,811 times in the
AAMC programs; in total, while the 300 (11%) individuals
who attended more than one CDP—the majority of whom
participated in 2 CDPs (90%, n = 271)—experienced sig-
nificantly earlier promotion only to Associate Professor rank
than comparison groups (Fig. 1a and 1b), the remaining
analyses presented in this report focus on CDP participation,
not number of experiences, using attendance at the first CDP
as the index experience. In both academic rank cohorts, the
proportions of individuals holding PhD and MD/PhD degrees
were higher among CDP participants (n = 100, 6%) than
among comparison women (n = 122, 1%) and men (n = 435,
2%). Median follow-up was 6 years for all Assistant Pro-
fessors and 7 years for all Associate Professors included in
these analyses.

CDP participation and successful promotion in rank

Figures 1a and b illustrate the results of the time-to-
promotion analysis using Kaplan-Meier curve estimates and
log-rank tests, without adjusting for covariate variables. The
figures show that Assistant Professor CDP participants had
significantly higher rates of promotion to Associate Professor
than non-CDP participant women ( p < 0.0001) and compar-
ison men ( p < 0.0001). Similar advantage was observed for
Associate Professors CDP participants’ promotion to Full
Professor versus non-CDP participant women ( p < .0001).
Associate Professor CDP participants were promoted to Full
Professor at a rate equal to that of the Associate Professor
men (i.e., rates not statistically significantly different after
adjusting for multiple comparisons, ( punadjusted = 0.0299 and
pBonferroni adjusted = 0.0897 [based on a = 0.0167]). Non-CDP
women faculty had significantly lower rates than comparison
men for promotion both to Associate and to Full Professor
ranks ( p < 0.0001, both).

Subsequent logistic regression analysis, after making ad-
justments for covariates also related to promotion (i.e., de-
partment type, tenure status, and change of institution),
estimated the likelihood of ever being promoted in one’s
career to the next academic rank related to participation in
CDPs (Table 2). Compared with non-CDP women faculty,
Assistant Professor CDP participants were three times more
likely to be promoted to Associate Professors (odds ratio
[OR] = 3.25, 95% confidence interval [CI] = 2.91–3.63), and
Associate Professor CDP participants were more than twice
as likely to be promoted to Full Professors (OR = 2.31, 95%
CI = 1.96–2.73). Compared with men, Assistant Professor
CDP participants were nearly twice as likely to be promoted
to Associate Professors (OR = 1.92, 95% CI = 1.73–2.14),
while Associate Professor CDP participants were more than a
third more likely to be promoted to Full Professors
(OR = 1.37, 95% CI = 1.19–1.58). Non-CDP women faculty
were less likely to be promoted to higher ranks than men,
regardless of academic rank and significantly so (ORAssistant

Professors = 0.60, 95% CI = 0.57–0.63; ORAssociate Professors =
0.60, 95% CI = 0.54–0.67).

Promotion in academic rank within 10 and 5 years

Logistic regression adjusting for covariates further re-
vealed that CDP participation was significantly associated
with higher promotion within 10 years at Assistant Professor

ranks in comparison to men and at both Assistant and As-
sociate Professor ranks in comparison to non-CDP women
faculty (Table 3). For promotion from Associate Professor
ranks within 10 years, CDP participants had similar promo-
tion rates as men. At 10 years, in comparison with non-CDP
women, CDP Assistant Professor participants were more than
two and a half times as likely to be promoted to Associate
Professors (OR = 2.84, 95% CI = 2.53–3.19), and CDP As-
sociate Professors more than 80% as likely to be promoted to
Full Professors (OR = 1.82, 95% CI = 1.53–2.17). In com-
parison with men, Assistant and Associate CDP women
faculty were, respectively, 60% more likely to have advanced
to Associate Professor (OR = 1.60, 95% CI = 1.44–1.78) and
similar in their likelihood to have advanced to Full Professor
ranks (OR = 1.15, 95% CI = 0.99–1.33). Non-CDP women
faculty were significantly less likely than men faculty to be
promoted after 10 years in rank from Assistant to Associate
Professor (OR = 0.57, 95% CI = 0.54–0.61) and from As-
sociate to Full Professor (OR = 0.64, 95% CI = 0.57–0.72).

After adjustment for covariates, those with CDP expe-
rience had almost twice the likelihood of non-CDP women
for promotion within 5 years to Associate Professor ranks
(OR = 1.90, 95% CI = 1.53–2.33, Table 4), but not signifi-
cantly so for promotion to Full Professor ranks (OR = 1.13,
95% CI = 0.84–1.51). The 5-year promotion rates to
Associate and Full Professor for CDP participants were
similar to those of men, after adjustment for covar-
iates(ORAssistant Professors = 0.92, 95% CI = 0.76–1.11;
ORAssociate Professors = 0.83, 95% CI = 0.65–1.06). Five-year
rates for non-CDP women were significantly lower relative
to those for men, in promotion to both Associate and Full
Professor ranks (ORAssistant Professors = 0.51, 95% CI = 0.45–
0.56; ORAssociate Professors = 0.74, 95% CI = 0.61–0.89).

Discussion

This analysis of national data from faculty at academic
health centers across the United States showed a strong as-
sociation with promotion in rank for women Assistant and
Associate Professors who attended AAMC Women in Med-
icine programs and the ELAM CDPs, more than for other
faculty starting at similar career stages at the same schools
and on similar promotional tracks. The magnitude of the
differences, measured across various statistical approaches
that included adjustments for other factors that influence
promotion locally, point to a real impact of the programs on
this important academic advancement process.

First, the magnitude is large—a nearly twofold advantage
for promotion from Assistant to Associate Professor com-
pared to men and more than threefold compared to women
who did not attend a CDP, but were similar in other ways. The
advantage is also evident for Associate to Full Professor
promotion with 37% advantage achieved for CDP partici-
pants compared to men and almost two-and-a-half fold ad-
vantage compared to non-CDP women. Second, this
significant promotion advantage to CDP participation
emerged from study design intentionally constructed to
promote for CDP participant similarity in career character-
istics with comparison groups at their initial appointments in
rank, except for their CDP participation (and gender), with
cohort inclusion based on CDP participants’ home institu-
tion, the same academic rank and year of appointment in that
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FIG. 1. (a) Promotion curves
of Assistant Professors to As-
sociate Professor rank by group
[participants attending > 1 CDP,
participants attending one CDP,
men, and non-CDP women]. (b)
Promotion curves of Associate
Professors to Full Professor
rank by group [participants at-
tending > 1 CDP, participants
attending one CDP, men, and
non-CDP women]. CDP, career
development program.
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rank, and type of degree. Third, the reported associations
resulting from two methods of statistical analysis conducted
(i.e., Kaplan-Meier and logistic regression analysis) were
both statistically significant, including one that adjusted for
other factors that also likely influence promotion in rank,
including type of department, tenure status, and change of
institution. Thus, evidence for a potent impact associated
with CDP attendance was provided in multiple ways.

These findings suggest that selection and participation of
women faculty in national professional development pro-
grams can contribute to narrowing the gender gap in pro-
motion rates for medical school faculty. Consistent with
previous research showing diminished rates and delayed
promotion among newly appointed faculty and women
leaders, when compared with their men counterparts,28,29 the
comparison group of non-CDP women faculty in this study
notably lagged in promotion behind the comparison group of
men, statistically significantly so. The analysis of early pro-
motion rates (i.e., 5 years from prior appointment) identifies
the population of CDP participants as being on par with
comparable men and already moving ahead of the non-CDP
women initially at comparable career stage in academic
promotion; the 10-year comparisons show even greater ad-
vantage.

Faculty who are nominated and selected for these pro-
grams represent a pool of women who have been recognized
for their academic success and leadership talents. Comparing
this select pool of women who are already on the path to
academic success with a mixed pool of peers who were not
supported for the programs lends results open to interpreta-
tion that the pools are too dissimilar for comparison. How-
ever, early promotion analyses suggest only equivalent
performance between CDP women and their male counter-
parts, not superior. Thus, it is unlikely that selection alone
would account for the early success of CDP participants over
the comparison groups. These findings support the report that
visibility and sponsorship afforded by nomination and se-
lection to prestigious programs, the capacity building, and the
motivation by a CDP community of like-minded scholars and
clinicians have a positive effect on success at home institu-
tions.14 In addition, networking, problem-solving skills, ex-
posure to critical career information and to knowledge about
academic medicine, and access to other career resources
gained from CDP participation may help individuals counter
the effects of gender bias in their work environments that
inhibit publication rates, senior author attribution, federal
grant success, and other factors that build academic credi-
bility.30–32

The results of this large national association research study
suggest strong positive impact of formal CDPs in academic
advancement for women faculty, adding to previous de-
scriptive studies and theoretical models of gendered experi-
ences.7,14,33 Analysis of outcomes and experiences of ELAM
graduates showed the importance of curriculum features
such as developing a community of practice, learning how to
increase one’s visibility among leaders, development of self-
efficacy as leaders, and strategic career planning.13–15

Responses to surveys and interviews of CDP participants in
the same national programs revealed the importance of career
stage-relevant curriculum, namely early career preparation
for promotion, mid-career capacity building in negotiation
and interpersonal effectiveness, and senior career expansion
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of knowledge in finance.18 Although linking these experi-
ences causally to their influence on academic promotion is
not possible in this analysis, they are consistent with princi-
ples of individual influences that contribute to advancing
women’s careers.34

A strength of this project is its retrospective cohort study
design. Available data allowed an estimate of the impact of
CDP participation on promotion in rank without random
assignment to CDP participation, which is neither a feasible
nor ethical research study design to evaluate the influence of
CDPs on academic promotion. The comparability of the CDP
participants, from three programs with shared common core
focus and generally similar approaches, although over dif-
ferent durations, with the comparison groups in their career
profiles was enhanced by selecting comparisons appointed in
the same academic rank and degree in the same year of ap-
pointment. Another strength is the inclusion of the three
comparison groups by home institution, which meant expo-
sure to the same promotion criteria and policies. A limitation
is that many women who participated in these national CDPs
were selected by their sponsoring institutions, using similar,
but not identical criteria, as well as by CDP organizers, and
thus, may differ from others in their pursuit of, interest in, and
visibility for training and leadership opportunities; this may
contribute to and explain, in part, the greater likelihood of
promotion we observed for CDP participants. However, in a
previous prospective cohort study in which women who ap-
plied to the ELAM CDP and were not accepted served as a
comparison group, the results showed that this group of
women, who were interested in leadership and did not attend
ELAM, had less gain in knowledge of leadership concepts
than did ELAM participants,32 indicating an intervention
effect and not a selection bias. In this study, 11% of CDP
participants had more than one CDP experience, with a dose
effect possibly strengthening the association with promotion,
but information about the career or professional development
training that non-CDP women and men comparison faculty
may have received was not available, and thus, could not be
used to adjust for their impact on promotion rates. However,
if such training helped individuals from the comparison
groups get promoted in rank, the resulting differences be-
tween promotion rates of CDP participants and their com-
parison groups would have likely been smaller. Another
concern is possible inflation of findings from including po-
tentially large numbers of women promoted shortly after
attending CDPs. Neither the length of time from CDP par-
ticipation to submission of promotion applications nor the
length of promotion processes at individual institutions was
available to permit such calculations. However, in our sam-
ple, less than 5% of CDP participants attended CDPs within 6
months of promotion to either rank (n = 24, 3.2% of Assistant
Professors, n = 19, 4.8% of Associate Professors), and the
effect of this proximity of participation to promotion is likely
to be minimal.

The hypothesis upon which this study was based is derived
from models of academic advancement6 and leadership as a
continuum of professional development,7,35 in which each
faculty member’s potential for contribution to the organiza-
tion is influenced by the institutional culture and prac-
tices and guided by individual choices within the context of
personal and professional challenges and opportunities.
Participation in professional development programs is hy-

pothesized to help mitigate observed gender disparities in
academic advancement, which are often attributed to gender-
related social and cultural challenges in two realms—in-
stitutional environment and individual experience.36 The
strong associations between academic career advancement
and participation in career programs for women faculty found
in this study add to those of a previous study of the same
comparison groups that shows evidence for higher rates of
retention in academic medicine for such program partici-
pants.37 Together, they suggest an important potential ap-
proach for a powerful capacity building effort for the
academic health science workforce, contributing diversity in
research, teaching, clinical service, and leadership.

Conclusion

In comparisons with men and with women faculty selected
with similar degrees, the same academic rank and initial year
of appointment in that rank, and from the same home insti-
tutions, participants in three national CDPs for women fac-
ulty were significantly more likely to be promoted in
academic rank within 10 years from Assistant to Associate
Professor and with equal advantage to men from Associate to
Full Professor. For promotion within 5 years, program par-
ticipants were as likely as men to be promoted to either rank
and more likely than non-CDP participant women at the
Assistant Professor rank to do so. Women who did not par-
ticipate in the CDPs were significantly less likely to be pro-
moted than men to either rank within 5 and 10 years. These
findings suggest an important role for such national CDPs to
address gender disparities in academic medicine as a method
to level the playing field for career advancement and thereby
increase the diversity in the leadership pool for academic
health centers.
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