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Objective.\p=m-\Toassess possible explanations for the finding that the percentage
of women medical school faculty members holding associate or full professor rank
remains well below the percentage of men.

Design.\p=m-\Cross-sectionalsurvey of physician faculty of US medical schools us-
ing the Association of American Medical Colleges (AAMC) database.

Subjects.\p=m-\Surveyedwere 153 women and 263 men first appointed between
1979 and 1981, matched for institutions of original faculty appointment.

Main Outcome Measures.\p=m-\Academicrank achieved, career preparation,
academic resources at first appointment, familial responsibilities, and academic
productivity.

Results.\p=m-\Aftera mean of 11 years on a medical school faculty, 59% of women

compared with 83% of men had achieved associate or full professor rank, and 5%
of women compared with 23% of men had achieved full professor rank. Women and
men reported similar preparation for an academic career, but women began their
careers with fewer academic resources. The number of children was not associ-
ated with rank achieved. Women worked about 10% fewer hours per week and had
authored fewer publications. After adjustment for productivity factors, women
remained less likely to be associate or full professors (adjusted odds ratio
[OR]=0.37; 95% confidence interval [CI], 0.21 to 0.66) or to achieve full professor
rank (adjusted OR=0.27; 95% CI, 0.12 to 0.63). Based on the AAMC database, 50%
of both women and men originally appointed as faculty members between 1979 and
1981 had left academic medicine by 1991.

Conclusion.\p=m-\Womenphysician medical school faculty are promoted more

slowly than men. Gender differences in rank achieved are not explained by
productivity or by differential attrition from academic medicine.

(JAMA. 1995;273:1022-1025)

IN RECENT years, the number ofwom¬
en physicians who are on medical school
faculties has increased from 15% in 1978
to 20% in 1989.1 Despite the increasing
representation of women on medical
school faculties, relatively few have
achieved senior academic ranks or lead¬
ership positions.2 The percentage ofwom¬
en faculty holding full professor rank was
7% in 1978 and 9% in 1990,3 compared
with 31% of men faculty in 1990.3 The
failure of women to achieve senior aca¬
demic rank has been cited as one reason
that women rarely hold leadership posi¬
tions in academic medicine.4

There are several possible explanations
for gender differences in the attainment
of senior rank. One study suggests that
women progress through the academic
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promotional tracks as rapidly as men,
but that the relatively recent increase in
numbers of women entering academic
medicine has kept the overall rank dis¬
tribution skewed toward the more junior
ranks.5 It has also been suggested that
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women spend longer periods at lower
rank, but if so, it is not clear whether the
slower progress might be due to fewer
hours worked or lesser productivity re¬
lated to child rearing or other factors.6
Additionally, it is possible that women
have greater attrition from academic ca¬

reers, thus decreasing the percentage
of women at higher academic rank.

To further explore these possibilities,
we studied the academic progress ofmen
and women 11 years after first appoint¬
ment to a medical school faculty. From a
national cohort of women and men phy¬
sicians who were first appointed to medi-

cal school faculties in 1980, we determined
the rates ofattrition from academic medi¬
cine and surveyed those remaining on
medical school faculties to determine rank
achieved, preparation for an academic ca¬

reer, resources provided on appointment
to the faculty, and academic productivity.
METHODS

The study plan was approved by the
Medical College ofWisconsin Institutional
Review Committee. To identify potential
subjects we used the Association ofAmeri¬
can Medical Colleges (AAMC) Faculty
Roster System, which is a listing of all
full-time medical school faculty members
provided to the AAMC by appointees of
the deans of US medical schools. The
AAMC provided us with a listing of all
651 women physicians first appointed to
a US medical school faculty in 1980. Two
male controls first appointed in 1980 to
the same medical school faculty were ran¬

domly selected for each woman. For 12
women, only a single male control was

identified, so a total of 1290 men were
selected. These 1941 subjects comprised
the cohort for the analysis ofattrition from
medical school faculties, which was based
on the AAMC's Faculty Roster System.

We report herein survey results for
the 965 individuals (49.7%) who were
identified as remaining on a US medical
school faculty (not necessarily the same
school as original faculty appointment),
based on the 1991 AAMC's Faculty Ros¬
ter. These subjects were mailed a ques¬
tionnaire to their work address in De¬
cember 1991. A reminder postcard was
mailed inJanuary 1992, and a repeat ques¬
tionnaire was mailed to nonrespondents
in February 1992.

The self-completed survey consisted
of 33 questions regarding present rank,
work and family responsibilities, fellow¬
ship training, and the presence or ab¬
sence of research resources at the first
academic appointment: secretarial sup¬
port; office space; laboratory space; re¬
search assistant; federal, pharmaceuti¬
cal, or intramural grant support; pro¬
tected time for research; and a mentor
relationship. Information was requested
regarding promotional track; number of
publications as the first author or as any
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other author; history of having received
any funding as a principal investigator or

co-principal investigator from the Na¬
tional Institutes of Health (NIH), other
federal foundation, pharmaceutical, or in¬
tramural sources; and the total number
of years receiving external grant fund¬
ing as a principal investigator.

A brief telephone survey of 100 non-

respondent men and 50 nonrespondent
women was conducted in December 1994.
The nonrespondents were asked whether
theywere still in academic medicine, their
academic rank as ofDecember 1991, their
marital status, and whether they had chil¬
dren.

Statistical Analysis
The questionnaires were coded to pro¬

tect confidentiality. Either  2 test or Fish¬
er's Exact Test was used for compari¬
sons of proportions, analysis of variance
was used for comparisons of means, and
the Kruskal-Wallis Test was used for
comparisons of medians. For analysis,
the specialties were divided into four
groups: (1) primary care (family medi¬
cine, general internal medicine, geriat¬
rics, and pediatrics); (2) medical (internal
medicine subspecialities, dermatology,
neurology, physical medicine and reha¬
bilitation, preventive medicine, and psy¬
chiatry); (3) surgical (general surgery and
all subspecialties); and (4) hospital based
(anesthesia, emergency medicine, pathol¬
ogy, radiology, and radiation oncology).

Logistic regression was used to deter¬
mine the odds ratio (OR) ofwomen being
promoted to associate or full professor or
to full professor rank.7 The ORs were

adjusted for the following potential con-
founders: the number offirst-author pub¬
lications (five or fewer vs six or more),
track (tenure vs clinical), part-time sta¬
tus (yes or no), presence ofgrant support
(yes or no), number ofhours worked (<50
h/wk vs >50 h/wk), and surgical specialty.
All analyses were carried out using
STATA statistical software.8
RESULTS

After excluding 38 undeliverable ques¬
tionnaires, 498 (53.7%) of 927 surveys
were returned. The response rate for
women was 58.9% and for men, 51.1%
(P=.02). Although the AAMC records in¬
dicated that all subjects had received their
first faculty appointment in 1980, 82
(16.5%) of the 498 respondents reported
receiving their first faculty appointment
before 1979 or after 1981. These subjects
were excluded from further analysis. The
final survey cohort consisted of 153
women and 263 men for a total of 416
persons. There was no difference by gen¬
der in the percentage ofsubjects excluded
because of receiving their first faculty
appointment before 1979 or after 1981

(P=.62, Fisher's Exact Test).
A telephone survey of 100 nonrespon-

dent men and 50 nonrespondent women
was conducted to assess comparability of
the responders and nonresponders. A to¬
tal of 10% ofwomen and 9% ofmen could
not be located. A total of 10% of women
and 16% of men nonrespondents had re¬
ceived their first faculty appointment af¬
ter 1981. These physicians generally were
in residency training in 1980. A total of
46% of women nonrespondents and 61%
ofmen nonrespondents were in academic
medicine in 1991. There was no signifi¬
cant difference between male respondents
and nonrespondents or between female
respondents and nonrespondents in terms
of academic rank achieved, board certi¬
fication, type of promotional track, full-
time position, or the number having chil¬
dren. The only difference was that more
of the female nonrespondents were mar¬
ried compared with female respondents
(83% vs 75%) (P=.01).

Among the 416 survey respondents,
there were large gender differences in
academic rank attained by 1991 (Figure).
A total of 59% of women had been pro¬
moted to associate or full professor, com¬

pared with 83% of men (OR=0.28; 95%
confidence interval [CI], 0.18 to 0.45). A
total of 5% ofwomen and 23% ofmen had
attained promotion to full professor rank
(OR=0.19; 95% CI, 0.09 to 0.40).

Women and men faculty reported a
similar degree of preparation for aca¬
demic careers in terms of board certifi¬
cation, other advanced degrees, and re¬
search during fellowship training (Table
1). For those who devoted any time to
research during their fellowship, a simi¬
lar percentage of fellowship time was
allocated to research. However, women
and men faculty differed in several of the
resources they reported having available
at the time of their first faculty appoint¬
ment (Table 1). Women were less likely
to have been allocated office space or
dedicated laboratory space, to begin their
faculty careers with grant support, and
to have protected time for research.

A similar percentage ofmen and wom¬
en reported having secretarial support
and having a research assistant avail¬
able. There was also no significant gen¬
der difference in whether they had iden¬
tified a mentor.

In terms of family responsibilities, 93%
ofmen were married compared with 74.5%
ofwomen (P<.001), while 3% ofmen were
divorced compared with 11% of women;
3.8% ofmen compared with 14.4% ofwom¬
en were never married (P<.001). There
was no association between marital sta¬
tus and promotion for the entire group or
when analyzed separately for women and
men faculty. Overall, men reported a mean
of 2.18 (SD, 1.20) children compared with

Rank at the end of 1991 for 153 women and 263
men who were first appointed to medical school
faculties between 1979 and 1981 (P<.001 for rank
vs gender).
1.52 (SD, 1.19) forwomen (P<.001). Wom¬
en instructors and assistant professors re¬

ported a mean of 1.56 (SD, 1.20) children,
compared with 1.48 (SD, 1.21) for women
associate professors and full professors
(P=.70). There was a trend toward wom¬
en full professors reporting fewer chil¬
dren than otherwomen (mean of0.75 [SD,
1.16] vs 1.56 [SD, 1.19]; P=.06).

Information about several commonly
accepted measures of academic produc¬
tivity was obtained as of 1991. More than
90% of men and women worked full-time
in academic medicine (Table 1). Five men
and 11 women in this cohort worked part-
time, but data on part-time faculty are
not solicited by the AAMC. These men
and women presumablywere initially full-
time and became part-time while on the
faculty. Women worked about 10% fewer
hours per week than men. Men and wom¬
en spent a similar percentage of their
effort in administration, teaching, patient
care, and research.

Significantly more men than women
were on the tenure track (Table 1). Men
published significantly more first-author
publications with a median of nine com¬

pared with a median of four for women.
A total of 27% of women published no
first-author publications, compared with
9% of men.

Women were more likely than men to
be in a primary care specialty, and men
were more likely to practice a surgical
subspecialty. Male and female faculty
members who practiced surgical subspe-
cialties were more likely to be promoted
to full professor than those in other spe¬
cialties (OR=2.30; 95% CI, 1.16 to 4.56).

The attrition rate from medical school
faculties was evaluated based on the
AAMC Faculty Roster System. Of the
651 female subjects listed as originally
appointed to medical school faculties in
1980,326 (50.1%) remained on any medi¬
cal school faculty in 1991, compared with
639 (49.5%) ofthe 1290 male subjects origi¬
nally appointed in 1980 (P=.85; Fisher's
Exact Test).
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Table 1.—Faculty Preparation for an Academic Career and Current Academic Responsibility and
Productivity*

Variable
Female Faculty

(n=153) Male Faculty (n=263)

Board certification
General Preparation

99.4 98.1 .30
.73
.97

Other advanced degrees 19.0

Fellowship training 69.5

Did any research in fellowship
Fellowship Trainingf

77.6 82.2 .34
.41Initiated a research study in fellowship 54.7 59.7

Mean percentage of time devoted to
research, for those conducting research 51.7 55.9 .29

Office space
Resources Available at First Faculty Appointment:):

81.5

Secretarial support 70.7 74.3 .42

Laboratory space 29.9 41.2 .04

Any grant support 20.3 .05
Federal grant support .04
Protected time for research 29.4 44.9 .002

Percentage of time protected for research 34.4 41.9 <.001
Research assistant or technician 15.5 23.5 .07
Mentor relationship 43.1 .73

Full time
Work-Related Responsibilities!,

92.8 98.1

Average No. of hours worked per week 52.6 <.001

Percentage of time spent in the following:
Administration 15.6 .41

.39Teaching 16.7
38.5 .07

.30Research 10.0 11.1

Specialty practice
Primary care 43.8
Medical specialties 30.1

Surgical specialties 7.8

Hospital-based specialties 18.3

30.0

~30.8
~Î5.8
"23.5

.01

Tenure track
Current Academic Productivity

44.1 58.0

Median No. of publications
First author <.001

Any author 24

Holding any grant support 65.4 73.4

Holding National Institutes of Health grant
support 25.5 34.6 .05

Total No. of years receiving external grant
funding 2.6 4.1 <.001

*Numbers are percentages unless otherwise indicated.
tFor female faculty, n=106; for men faculty, n=182, for this category only.^Faculty members were asked, "Which of the following did you have at the time of your first academic appoint¬

ment?"
§Responsibilities reported when survey was completed, ie, approximately December 1991.

Table 2.—Logistic Regression Model for Promotion to Associate or Full Professor Rank

Variable Odds Ratio 95% Confidence Interval
Female 0.37 0.21-0.66
>5 first-author publications 3.82 1.99-7.37

Any grant support 0.96-3.16 .07
Tenure track 2.42 1.28-4.57
Part-time status 0.17 0.04-0.70

Working >50 h/wk 0.97 0.54-1.76 .93
.53Surgical subspecialty 1.35 0.53-3.41

Multivariate Analysis
To evaluate whether the productivity

measures explained the lesser academic
advancement of women, logistic regres¬
sion was used to adjust for the factors

that were significant in univariate analy¬
ses. After adjustment, women remained
much less likely than men to be promoted
to associate or full professor (OR=0.37;
95% CI, 0.21 to 0.66) (Table 2). In a simi¬
lar multivariate model, women remained

much less likely than men to be promoted
to full professor rank (OR=0.27; 95% CI,
0.12 to 0.63). The conclusions did not
change if the number of first-author pub¬
lications and the hours worked were en¬
tered as continuous variables, if the total
number of publications was entered in
place of the number of first-author pub¬
lications, or if the presence of NIH fund¬
ing was entered in place of the presence
of any grant support. Thus, women were

substantially less likely to achieve pro¬
motion, even when accounting for work
schedule, specialty, and productivity dif¬
ferences between the genders.
COMMENT

In this national study ofphysician fac¬
ulty of US medical schools, women were
much less likely than men to have been
promoted to associate professor or full
professor rank after a median of 11 years
of faculty service. Differential attrition
from academic medicine did not occur
and could not account for these results.
Although women reported somewhat
less academic productivity in terms of
hours worked, articles published, and
grants received, they remained substan¬
tially less likely to be promoted after
adjustment for these factors, as well as
tenure vs nontenure track and part-time
status. Women faculty reported the
availability offewer academic resources
at the time of initial faculty appoint¬
ment, despite reporting a level of aca¬
demic training similar to that reported
by men.

It has been previously reported, based
solely on the AAMC database, that wom¬
en are less likely than men to be pro¬
moted to full professor.9 The present sur¬

vey extends this work by correcting for
database inaccuracies in the date of first
faculty appointment and by adjusting for
gender differences in several standard
measures of academic productivity. Our
study also extends previous survey work
performed at one or a few institutions5·6
or within a few specialties10 by using a
national sample of physician faculty in
which women and men were matched for
institution of first faculty appointment.

It has been proposed that gender dif¬
ferences in the percentage of faculty at
senior academic ranks are largely due to
a relatively recent influx of women join¬
ing the faculty at junior ranks.6 Our study
does not support this finding, since the
women and men in our cohort had been
members of medical school faculties for
the same length of time. Rather, our re¬
sults support the hypothesis that women

faculty on average spend longer periods
at lower ranks.

Our study results also fail to support
the hypothesis that a higher rate of at¬
trition ofwomen from medical school fac-
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ulties accounts for the lower academic
ranks achieved by women faculty. It is
possible, though, that women and men

physicians leave faculty positions for dif¬
ferent reasons. Comments from our sur¬

vey (but not explored herein) lead us to
believe women are more likely to leave
because ofchild-rearing issues, while men
are more likely to leave for financial rea¬
sons.

Why are promotions in rank achieved
more slowly by women faculty mem¬
bers? Our study found no evidence of
less academic preparation, a finding that
is consistent with the body of research
indicating that the performance of male
and female trainees is quite similar.9 It
is possible that women have less aca¬
demic productivity in areas we did not
measure. However, the OR for promo¬
tion of women was changed only a rela¬
tively small amount by adjustment for
those indicators of productivity that we
were able to assess.

Although negotiation skills are rec¬

ognized as being important for academic
success,11 there is some evidence that
women do not always negotiate as ef¬
fectively as men.12,13 Both our study and
another survey of faculty in departments
of medicine14 found that women have
fewer research resources, which could
be the result of poor negotiation skills.
Networking skills may be important in
leading to positions on important scien¬
tific committees and in professional so¬
cieties. Less effective networking skills
could be responsible for some of the dif¬
ferential promotion patterns for wom¬

en, but would be difficult to measure.

Also, since more women are in clinical
tracks, they may not have negotiated
for the same research resources as men.

In this study, we did not find a signifi¬
cant difference in the percentage of men
and women who had an identified mentor
when they began their academic careers.

Having a supportive mentor has been
shown to be important in career advance¬
ment.4 We did not attempt to measure the
level ofsupport that the mentor provided.

Women academic faculty members be¬
lieve that family or child-rearing respon¬
sibilities are a cause of slower academic
progress.15 In our study, persons at more
advanced rank did not have fewer chil¬
dren than others, except for a trend for
women full professors to have fewer chil¬
dren than other women. Nonetheless, fam¬
ily issues could affect professional devel¬
opment in ways we could not measure.
For example, women may be more likely
than men to be constrained geographi¬
cally by a spouse's career.16 The fact that
so many women remain on academic fac¬
ulty at the assistant professor level after
11 years suggests that some informal ad¬
justment ofthe timetable for promotion is

occurring. This adjustment may be ap¬
propriate, particularly when associated
with familial responsibilities, but there is
a danger that this delay may become in¬
definite.

It is possible that women are promoted
more slowly because more women are in
clinical tracks. Promotion in clinical tracks
may be slower, since the traditional mea¬
sures of academic achievement—grants
and publications—are usually less. Edu¬
cational and clinical skills are more im¬
portant in this track and are more difficult
to measure. Specialty choice may also play
a role. More men practice in surgical fields,
and in our study, surgeons were more

likely to be promoted to full professor.
Discrimination on the basis of gender

has been shown to exist in academic
medicine,1718 and the slower promotion
of women faculty may be due to gender
bias, however unintended. Although
committees charged with promotion rec¬
ommendations may attempt to use ob¬
jective criteria, it is likely that some
element of subjectivity persists in this
process. This possibility raises the ques¬
tion of whether gender bias may subtly
influence decisions. Gender bias could
also affect department chairs in their
decisions regarding the appropriate time
to propose women for promotion.

This retrospective cohort study has sev¬
eral limitations. Our measures ofacademic
productivity are imperfect and based on

self-report. Women physicians responded
to our survey at a somewhat higher rate
than did men physicians. However, we
did not disclose the nature of the study
hypotheses in the cover letter, referring
to the instrument as a "faculty satisfac¬
tion survey." We requested current in¬
formation on rank and measures of aca¬
demic productivity, but the information
on academic preparation and resources at
first academic appointment may be sub¬
ject to recall bias and should be confirmed
in a prospective study. In addition, the
initial resources at academic appointment
were determined almost 15 years ago. The
situation may be different for women be¬
ginning their academic careers today.

A prospective study would allow a bet¬
ter delineation of the academic progress
of women faculty. Without awaiting fur¬
ther studies, however, institutions could
assist their women faculty in several ways.
Unbiased reviewers could critically ex¬
amine the quality of academic packages
provided to junior-faculty women com¬

pared with junior-faculty men.19·20 Insti¬
tutional representatives could survey the
faculty to attempt to identify areas in
which the local academic environment
may be unsupportive. They could under¬
take career development programs for
fellows and young faculty members to
improve skills in which they may be de-

ficient, such as negotiating, obtaining a

mentor, and networking. Department
chairs could seek to ensure that young
women faculty members have an appro¬
priate level of academic career sponsor¬
ship both at local and national levels. Given
the clear differences between faculty on
clinical and tenure tracks, institutions
should examine the process ofpromotion
for clinical faculty compared with tenure-
track faculty.
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