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According to data published in 2014 
by the Association of American Medical 
Colleges (AAMC), women represented 
47% of students at accredited U.S. 
MD-granting medical schools, 46% of 
participants in residency programs, and 
38% of full-time medical school faculty.1 
Despite these impressive numbers, women 
remain underrepresented in the upper 
echelons of academic medicine. Only 34% 
of associate professors and 21% of full 
professors are women.1 Further, among 
the leadership in academic health centers 
(AHCs), only 16% of deans and 15% of 
department chairs are women.1 Given these 
numbers, investigators have estimated that 
gender parity at the full professor level will 
not be achieved for at least 40 years.2

Prior researchers have attributed the lack of 
advancement and the attrition of women 
faculty to unsupportive work environments, 
active discrimination, personal choices, 
institutional barriers, and a leaky 
pipeline.3–11 Consequently, medical schools 
have established mentoring, networking, 
leadership, and coaching resources to 
recruit, advance, and retain women faculty. 
Even though women avail themselves of 
these resources in large numbers,12 their 
presence among higher-ranked faculty and 
leaders is growing very slowly, suggesting 
that additional mechanisms may interfere 
with advancement.13

Gender biases that favor men over women 
may influence the hiring, promotion, and 
retention of women faculty in science, 
technology, engineering, math, and 
medicine.6,14 Importantly, such biases need 
not arise from explicitly avowed beliefs.15,16 
Both men and women implicitly associate 
science with men more than they do with 
women.17,18

Implicit biases may play a role in 
decision-making processes relevant to 
the engagement of women in academic 
leadership.19 For example, studies on 

hiring suggest that men and women 
show a stronger preference for male 
candidates (e.g., for fathers over 
mothers)—even when all application 
materials are identical.20 Similarly, an 
analysis of 61 studies comparing male 
and female leaders suggests that a bias 
favors male leaders.21 Curiously, when 
women enact a “masculine style” of 
leadership (e.g., if the female leaders are 
autocratic and directive), they receive the 
lowest ratings among men and women 
leaders, presumably because their agentic 
behavior violates the social norms and 
expectations for women.22 These findings 
suggest that subtle gender biases are 
pervasive, and we believe that, in turn, 
the pervasiveness of these biases calls for 
the design of interventions to increase 
women in academic leadership roles.

Evidence indicates that implicit bias 
can be alleviated by education that both 
increases awareness and provides bias 
reduction strategies.23–26 Prior studies, 
notably those that have evaluated the 
Women in Science & Engineering 
Leadership Institute (WISELI) and the 
Science and Technology Recruiting 
to Improve Diversity and Excellence 
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One challenge academic health centers face 
is to advance female faculty to leadership 
positions and retain them there in numbers 
equal to men, especially given the equal 
representation of women and men among 
graduates of medicine and biological 
sciences over the last 10 years. The purpose 
of this study is to investigate the explicit 
and implicit biases favoring men as leaders, 
among both men and women faculty, and 
to assess whether these attitudes change 
following an educational intervention.

Method
The authors used a standardized, 
20-minute educational intervention to 

educate faculty about implicit biases 
and strategies for overcoming them. 
Next, they assessed the effect of this 
intervention. From March 2012 through 
April 2013, 281 faculty members 
participated in the intervention across 
13 of 18 clinical departments.

Results
The study assessed faculty members’ 
perceptions of bias as well as their 
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gender and leadership. Results  
indicated that the intervention 
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members’ perceptions of bias (P < .05 
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Conclusions
These results suggest that providing 
education on bias and strategies for 
reducing it can serve as an important 
step toward reducing gender bias in 
academic medicine and, ultimately, 
promoting institutional change, 
specifically the promoting of women  
to higher ranks.
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(STRIDE) program, have reported 
the increased hiring of women faculty 
following the education of search 
committee members on the issue of 
implicit bias.27–31 The intervention 
presented here is based on many of the 
successful strategies described in these 
studies, but is less time intensive and 
serves to measure implicit biases of study 
participants using a Web-based design.

We designed a study that consisted of a 
pre- and postassessment to examine the 
explicit and implicit biases of participants 
before and after a 20-minute standardized 
presentation titled “Recruitment to 
Expand Diversity and Excellence” (REDE) 
that provides current information on 
implicit biases as well as strategies for 
overcoming them. Our primary goal was 
to determine whether raising awareness 
of implicit bias among faculty in one 
medical school, using this standardized 
educational instrument, would affect 
implicit and explicit biases regarding 
women and leadership. To understand 
how educational interventions on explicit 
and implicit biases might operate, 
we addressed the following research 
questions:

1.	 Is there a measurable explicit bias in 
favor of men as leaders, and if so, does it 
differ between men and women faculty?

2.	 Is there a measurable implicit bias in 
favor of men as leaders, and if so, does 
it differ between men and women 
faculty?

3.	 (Regardless of whether there is a 
measurable bias in favor of men) do 
explicit biases of leadership being 
associated with men more than 
women change following the REDE 
intervention? and,

4.	 (Regardless of whether there is a 
measurable bias in favor of men) do 
implicit biases of leadership being 
associated with men more than 
women change following the REDE 
intervention?

Method

Materials

The pre- and postassessments consisted 
of the following: (1) a survey measuring 
general perceptions of bias, (2) an 
assessment of measures of explicit 
attitudes related to gender and leadership, 
and (3) a version of the Implicit 

Association Test (IAT) measuring the 
association between gender and leadership.

The survey on general perceptions of 
bias provides statements about gender 
bias and stereotypes, and it asks faculty 
either to agree or disagree with the 
statements. Because the statements are 
contrary to the information presented 
through REDE, higher scores, indicating 
disagreement, are “right” (insofar as any 
answers are right). Higher scores thus 
show more alignment with the content of 
the presentation.

The assessment of explicit attitudes 
related to gender and leadership asked 
respondents to explicitly rate the 
effectiveness of men and women as 
leaders (see also Results).

We assessed implicit attitudes using 
the IAT, which assesses the relative 
strengths of associations between two 
pairs of concepts (e.g., male/female and 
leader/follower).32–37 Importantly, the 
IAT can predict behaviors even when 
explicit, consciously reported thoughts 
or feelings do not. We used the Brief 
IAT (a shortened version of the IAT) 
to measure how closely respondents 
associated Gender (male, female) with 
Leadership (leader, follower).38–40 (See 
Supplemental Digital Appendix [SDA] 1 
for a description of keywords used in the 
Gender–Leadership IAT, http://links.lww.
com/ACADMED/A329.) Instructions 
ask participants to complete the IAT as 
quickly as possible. It is subsequently 
scored with the D algorithm, a scoring 
procedure that considers the difference 
in mean response times (or response 
latencies) of the two sorting conditions, 
divided by the standard deviation (SD) 
of all latencies.41,42 IAT D scores can 
range from −2 to +2, and zero indicates 
no difference between the contrasting 
conditions. A positive value indicates a 
stronger association of leader with male 
than with female.

In addition to the survey on faculty’s 
perceptions of biases, explicit attitudes 
toward women in leadership, and the 
IAT, we collected basic demographic data 
(age, race, gender) for each participating 
faculty member.

Intervention design

The first step in developing the 
intervention was the recruitment and 
training of senior Stanford School of 

Medicine faculty “champions” to deliver 
the presentations on implicit bias from 
March of 2012 through April 2013. We 
sent e-mails to department chairs and 
senior leaders informing them of the 
study and gauging their availability to 
participate. We selected champions on 
the basis of their seniority, credibility 
with other faculty, and sustained 
demonstration of an interest in and 
ability to lead diversity initiatives in 
their own departments or institutes. The 
13 selected champions—9 male and 4 
female faculty members in leadership 
positions—represented the relative 
gender distribution of the faculty.

We trained champions to deliver a 
20-minute presentation that summarizes 
the research literature on implicit bias. 
The presentation, similar in format and 
content to the materials used in the 
STRIDE and WISELI studies,27–31 focuses 
particularly on gender and leadership. It 
provides data that depict the existence 
and effects of unconscious gender bias 
in academic science as well as tips for 
overcoming bias in hiring processes. For 
example, to illustrate the real existence 
of unconscious bias, the presentation 
includes a study that used a nationwide 
sample of biology, chemistry, and 
physics professors to evaluate application 
materials of an undergraduate science 
student (female or male) for a lab 
manager position. In the study, both 
male and female faculty participants 
rated the identically qualified female 
student as less competent and less hirable, 
and both male and female participants 
offered the female student a lower salary 
and less mentoring.6 To describe how 
to overcome bias (and to emphasize the 
importance of promoting awareness of 
bias in the self and others), the REDE 
presentation includes a study showing 
that at one medical school, departments 
that participated in workshops on 
unconscious bias had significantly 
higher odds (P < .05) of increasing the 
percentage of women faculty hires.29 
(See SDA 2 for a bibliography of articles 
used in the REDE presentation, http://
links.lww.com/ACADMED/A329.) 
Medical faculty champions were very 
receptive to the presentation of published 
data on the effects of bias and ways 
to overcome it. During the two-hour 
training meeting, the champions received 
a toolkit that included, among other 
items, the following: (1) a letter from the 
REDE program directors outlining the 
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importance of the training program,  
(2) an overview of the program, (3) a list 
of frequently asked questions on implicit 
bias, (4) a directory of other champions, 
and (5) a bibliography of further 
reading. During the training, champions 
experienced an in-depth version of the 
presentation they would, in turn, present 
to departments.

Procedure

Stanford University’s Research 
Compliance Office deemed the study, a 
departmental developmental program, 
exempt. Champions were matched to 
their own departments or divisions (or, if 
necessary, to departments/divisions that 
were deemed most similar to their own) 
and delivered the REDE implicit bias 
presentation during regularly scheduled 
faculty meetings.

During these meetings, faculty 
participants completed an Internet-
based preassessment, comprising the 
survey of their perceptions of bias, the 
assessment of their explicit attitudes 
about gender and leadership, and the 
IAT to measure implicit attitudes about 
gender and leadership. Each participant 
created a specific password at log-in 
using a standardized procedure based on 
their date of birth and name. We used 
these unique, anonymous passwords 
to match each participant’s pre- and 
postassessment. Next, the champion gave 
the 20-minute REDE presentation, during 
which faculty could comment, share 
stories, and ask questions. Immediately 
after the presentation, participants 
completed the postassessment (identical 
to the preassessment). The assessments 
presented the items on explicit and 
implicit attitudes in a randomized order 
for each participant. Participants received 
$25 Amazon gift cards for completing the 
study. To protect participants’ anonymity, 
a third-party provider collected all data.

Statistical analysis

We conducted all statistical analyses using 
Stata 13 (StataCorp, College Station, 
Texas). We used multiple regression to 
measure the impact of demographic 
characteristics on our surveyed items, 
and we conducted both paired t tests 
and linear mixed models to measure 
changes in surveyed items pre and post 
test. To account for the department-level 
administration of the intervention and 
the possibility of group effects, all of 

the regression models incorporated a 
random effect for department. We also 
ran models incorporating fixed effects 
for departments to analyze whether 
systematic differences occurred by 
department (and, by association, by 
presenting champion). Because joint 
significant tests of department variables 
showed no differences after accounting 
for our demographic variables, we have 
not presented these results below; rather, 
we have presented only the random effect 
adjustment.

Results

Participants

Two hundred eighty-one current 
faculty members from 13 of 18 clinical 
departments (nearly 20% of all clinical 
faculty at Stanford) participated from 
March 2012 through April 2013. (See SDA 
3 for a list of participating departments, 
http://links.lww.com/ACADMED/A329). 
The percentage of department members 
attending the sessions ranged from 7% 
in anesthesiology and neurosurgery to 
85% in neurology. Because attendance 
at faculty meetings is random, based on 

availability, we do not suspect that these 
differences are associated with implicit 
biases.

Of the 281 participants, 163 (58%) were 
male, 99 (35%) were 50 or older, and 90 
(32%) were nonwhite. We collected age in 
five-year intervals (i.e., 25–29, 30–34, 35–
39, 40–44, 45–49, 50–54, 55–59, 60+) and 
treated age as an interval–scale variable in 
the analyses. Because only 2 respondents 
were in the 25–29 age group, we included 
these 2 in the 30–34 age group in 
analyses. Of the 90 nonwhite participants, 
82 (91%) were Asian/Pacific Islander, 
6 (7%) were Hispanic/Latino, and the 
remaining 2 nonwhite participants 
identified as African American and Native 
American/Alaska Native. We examined 
the white versus nonwhite categories, as 
further group divisions were too small to 
analyze meaningfully.

Changing perceptions of bias

To ensure that participants absorbed 
the content of the educational 
intervention, we asked them about their 
perceptions of bias as part of the pre- and 
postintervention assessments (see Table 1). 

Table 1
Results From Pre- and Postintervention Surveys Measuring Understanding of Bias 
Among Faculty Respondents, March 2012 to April 2013a

Survey items
Preintervention  

survey, mean (SD)
Postintervention  

survey, mean (SD)

Personal bias
In most situations, I am objective in my 
decision making.

1.74 (0.75) 2.10 (0.90)

Biases do not usually influence my decision 
making.

2.90 (1.24) 3.10 (1.28)

Societal bias

Men and women vary in the types of biases 
they have against other people.

2.34 (1.05) 2.52 (1.16)

People in today’s society tend to treat people 
of different social groups (e.g., race, gender, 
class) equally.

4.16 (1.31) 4.34 (1.40)

Society has reached a point where all people, 
regardless of background, have equal 
opportunities for achievement.

4.42 (1.39) 4.71 (1.25)

Biases in academic medicine

In academic medicine, bias against others is 
no longer a problem in the area of hiring.

4.12 (1.27) 4.52 (1.21)

In academic medicine, bias against others is 
no longer a problem in the area of promotion.

3.91 (1.33) 4.59 (1.25)

In academic medicine, bias against others is 
no longer a problem in the area of leadership.

4.15 (1.33) 4.78 (1.13)

  Abbreviation: SD indicates standard deviation.
 aRespondents are faculty from 13 of 18 clinical departments at Stanford University School of Medicine. The 

faculty responding to both the pre- and postsurvey (n = 281) represent nearly 20% of Stanford’s clinical faculty. 
The faculty responded to the questions on a Likert-type scale where 1 = strongly agree, 2 = moderately agree,  
3 = slightly agree, 4 = slightly disagree, 5 = moderately disagree, and 6 = strongly disagree.
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The results of our paired t tests for each of 
the eight items on the perceptions of bias 
survey showed that after the presentation, 
faculty experienced significant increases in 
their perceptions of personal bias (Cohen’s 
d = 0.50 and 0.17; P < .01 for both 
questions), perceptions of societal bias 
(Cohen’s d = 0.14, 0.12, and 0.25; P < .05 
for all three questions), and perceptions 
of bias in academic medicine (Cohen’s 
d = 0.38, 0.57, and 0.58; P < .001 for all 
three questions). These findings suggest 
that respondents listened to and absorbed 
the presented materials.

Explicit and implicit attitudes about 
gender and leadership at baseline

We next examined the findings related to 
our first two research questions regarding 
whether there are measurable explicit and 
implicit biases in favor of men as leaders, 
and if so, whether they differ between 
men and women faculty.

Explicit attitudes. First, to examine 
explicit bias, we asked respondents to rate 
(1) the effectiveness of men as leaders and 
(2) the effectiveness of women as leaders. 
As expected, we detected no significant 
difference between explicit stereotyping 
of male and female leader effectiveness at 
baseline (P > .76). The ratings remained 
the same when we accounted for 
respondents’ demographic characteristics 
(i.e., gender, age, and race) using multiple 
regression models that incorporated 
effectiveness scores as the dependent 
variable. A joint significance test 
showed that none of these demographic 
characteristics had any effect on the 
difference in effectiveness scores (P > .34).

As a second measure of explicit bias, we 
asked respondents to directly compare 
men and women as leaders, using a 
scale of 1 (strong preference for men as 
leaders) through 7 (strong preference 
for women as leaders). The mean 
response was 4.12 (SD = 0.59), with a 
4 representing perfect equality between 
men and women leaders. Multiple 
regression analysis showed no difference 
in scores based on any of the respondents’ 
demographic characteristics (P > .52).

Implicit attitudes. Next, we analyzed 
implicit associations between gender 
and leadership. The mean IAT D score 
among respondents was 0.16 (SD = 0.42), 
indicating a slight implicit preference for 
men in leadership positions over women. 
We regressed individual IAT D scores 

on respondents’ gender, age, and race 
to understand how these demographic 
variables, when taken into account at 
the same time, might be associated with 
attitudes toward gender and leadership. 
The effects of both gender and age were 
significant and positive (β

MALE
 = 0.18, 

P = .001; β
AGE

 = 0.04, P = .004), whereas 
race (i.e., white or nonwhite) had no 
discernible effect (β

NONWHITE
 = 0.02, 

P > .72). These findings suggest that 
both male faculty and older faculty have 
stronger implicit associations of leadership 
with men than women compared with, 
respectively, female and younger faculty.

Changing explicit and implicit attitudes 
about gender and leadership

We next examined the postassessment data 
to answer our third and fourth research 
questions regarding whether explicit 
and implicit biases of leadership being 
associated with men more than women 
changed following the REDE intervention.

Explicit biases. We detected no 
significant differences between pre- 
and postsurvey answers related to 
explicit views of male and female leader 
effectiveness (pre–post male leader 
effectiveness: P > .40; pre–post female 
leader effectiveness: P > .99; see Figure 1). 
Differences between pre- and postsurvey 
answers for our second measure of 
explicit bias, directly comparing male and 
female leaders, were also not significant 
(P > .18; see Figure 2).

Implicit biases. The main effect of an 
implicit bias associating leadership  

with male more than female (i.e., the  
D score), however, decreased significantly 
among all participants following the 
REDE intervention (P = .002). We next 
examined the effect of our intervention 
while controlling for respondents’ 
demographic characteristics. We 
analyzed linear mixed models with 
participants’ D scores as the dependent 
variable; we included gender, age, race, 
and the postintervention time period 
as covariates and nested random effects 
for participants’ repeated observations 
within their departments. We have 
reported main effects from a model 
including all of the demographic 
covariates. The intervention continued to 
have a significant effect on D scores, even 
when including demographic covariates 
(β

POSTINTERVENTION
 = −0.08, P = .008), 

which suggests that the intervention was 
effective for all participants regardless 
of gender, age, and race. As before, both 
the main effect for gender (β

MALE
 = 0.16, 

P < .001) and age (β
AGE

 = 0.03, P = .003) 
were significant, while race was not 
(β

NONWHITE
 = 0.01, P > .78). This finding 

suggests that both male participants 
and older participants experienced 
implicit bias favoring male leaders (see 
Figures 3 and 4). We noted that gender 
and age among participants were related 
(r

pb
 = 0.71, P < .001), which led us to 

consider the possibility that the effect 
of age could be attributed to the fact 
that men are overrepresented in older 
age groups. However, in additional 
analyses, the inclusion of an interaction 
term between gender and age is not 
significant.
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Figure 1 Pre- and postintervention results of the assessment of explicit attitudes about the 
effectiveness of men and women as leaders among clinical faculty at Stanford University School of 
Medicine, March 2012 to April 2013. Respondents are faculty from 13 of 18 clinical departments 
at Stanford University School of Medicine. The faculty responding to both the pre- and postsurvey 
(n = 281) represent nearly 20% of Stanford’s clinical faculty.



Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited.

Research Report

Academic Medicine, Vol. 91, No. 8 / August 2016 1147

We also examined interactions between 
the demographic covariates and the 
postintervention indicator to understand 
if our intervention had a greater effect 
on some demographic groups than 
on others. Because we were concerned 
with oversaturating the model, we 
have reported interaction effects from 
three separate models that include 
all of the covariates with a single 
demographic–intervention interaction 
at a time. We detected no significant 
interactions between gender and the 
postintervention time period (β

MALE-

INTERACTION
 = −0.06, P > .29), between age 

and the postintervention time period 
(β

AGE-INTERACTION
 = −0.02, P > .26), or 

between race and the postintervention 
time period (β

NONWHITE-INTERACTION
 = 0.004, 

P > .94). These results indicate that the 
effect of our intervention did not differ 
significantly between male and female 
faculty, younger and older faculty, or 
white and nonwhite faculty, such that all 
groups yielded similar decreases in their 
IAT D scores post intervention.

IAT effects can decline with experience.41 
Although using the D score (as opposed 
to merely measuring mean latencies) 

can lessen the impact of such a practice 
effect, the possibility of a practice effect 
should still be taken into consideration 
as we examine our results. Because 
we conducted the pre-IATs during the 
department meetings, the 3 to 10 people 
per department who arrived late did 
not take the pre-IAT; however, these 
individuals did complete the post-IATs. 
To examine the possibility of a practice 
effect, we compared the results of the 
post-IAT study participants with those 
who had not taken the pre-IAT (n = 82), 
using an independent two-sample  
t test. We conducted two-sample t tests 
both with and without a Satterthwaite 
correction. Despite the discrepancy 
in sample size between the matched 
pre–post sample and the simple post 
sample, results were equivalent, and a 
variance ratio test showed no significant 
difference in sample variances, so we 
report results from the pooled standard 
error method. Possibly, those who arrived 
late could differ in other unmeasured 
ways that this test may not capture, 
yet we found no significant differences 
between the IAT results of those 
“experienced” (M = 0.10, SD = 0.38) and 
“nonexperienced” (M = 0.07, SD = 0.38) 
with the IAT (P > .56). This finding 
supports that the longitudinal effect is 
due to the intervention rather than a 
practice effect.

Discussion

The present intervention study is unique 
in that it measures changes of explicit 
and implicit bias toward gender and 
leadership at baseline and after an 
educational intervention, and it identifies 
demographic characteristics that may 
be associated with bias. We report three 
major findings in this study:

1.	 A 20-minute standardized presentation 
highlighting the current research on 
implicit bias and providing strategies 
for overcoming such biases significantly 
changed the perception of implicit bias 
in male and female faculty;

2.	 Male gender and age were significantly 
associated with greater implicit bias 
associating leadership with men more 
than women; and

3.	 The intervention had a small, but 
significant effect on the implicit biases 
surrounding women and leadership 
of all participants regardless of age 
and gender.
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Figure 2 Pre- and postintervention results of the assessment of explicit attitudes about relative 
gender effectiveness in leadership among clinical faculty at Stanford University School of Medicine, 
March 2012 to April 2013. Respondents are faculty from 13 of 18 clinical departments at Stanford 
University School of Medicine. The faculty responding to both the pre- and postsurvey (n = 281) 
represent nearly 20% of Stanford’s clinical faculty.
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Figure 3 Predicted values from regression models of implicit attitudes toward gender and 
leadership pre and post intervention, by faculty gender controlling for age and race. The Implicit 
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Our study is limited by the lack of a 
control group and the absence of random 
assignment. Further, we did not collect 
behavioral outcomes or measures of 
bias distal from the immediate exercise. 
Some research suggests that effects of 
interventions are fleeting, and others 
show some evidence of a longer-term 
impact.38 Finally, we acknowledge the 
possibility that observed changes on the 
perceptions of bias survey do not reflect 
a genuine improvement in individual 
perceptions of biases but, rather, that the 
presentation was effective in conveying 
the information we had compiled. 
Nevertheless, this study is an important 
first step in examining and mitigating 
gender biases in academic medicine, and 
further research should test for evidence 
of long-term changes in implicit attitudes 
and behaviors.

Despite the study’s limitations, our results 
show that a brief intervention can change 
participants’ perceptions of implicit bias, 
which was the major goal of our project. 
Both male and female faculty showed 
similar and significant improvements in 
their perceptions and awareness of bias. We 
did not see, nor did we expect to see, gender 
differences regarding explicit biases or an 
effect of the intervention on explicit biases 
because expressing balanced views toward 
women in academic medicine is socially 
desirable—independent of consciously or 

unconsciously held beliefs. However, we 
observed differences in implicit bias between 
men and women faculty and between older 
and younger faculty; both older age and 
male gender were significantly associated 
with IAT scores favoring male leadership. 
After the REDE intervention, implicit bias 
against women leadership decreased in all 
groups in our study.

The implications of these findings are 
important to consider as institutions 
examine not only how women’s 
promotion packages, grants, and 
manuscripts are evaluated but also 
the process through which women 
obtain career-advancing opportunities. 
Extrapolating from the experimental 
work of Logel and colleagues,43 implicit 
bias among senior male faculty may 
subtly contribute to the relative paucity 
of women among the higher-ranking 
faculty and leaders of academic medicine. 
Implicit bias may also contribute to 
stereotype threat or the feeling of not 
belonging among women leaders in 
academic medicine. In fact, implicitly 
activated gender stereotypes may be 
more damaging to women than explicitly 
activated gender stereotypes because the 
latter may at least inspire or contribute 
to discussions and change.44 Hoyt and 
colleagues45–47 have found that even 
women with high leadership self-efficacy 
can suffer adverse effects of stereotype 

threat. Given the growing evidence that 
physicians’ implicit biases may impact 
their clinical decision making with 
patients,48 the greater implicit bias in men 
and older physicians may also influence 
their interactions with female patients.

Although our study does not address long-
term outcomes of an intervention related 
to bias, we have observed promising 
signs of success following our REDE 
intervention. For example—though we 
cannot assess if any of the longer-term 
outcomes reported here are directly 
attributable to our intervention—we note 
that in departments receiving the REDE 
training, the increase in the percentage 
of women faculty in the next academic 
year (2013–2014) was 1.5% compared 
with an increase of 0.7% for those 
not experiencing the intervention. In 
addition, in the 2014 administration of the 
AAMC Faculty Forward Satisfaction and 
Engagement Survey, Stanford departments 
that received the REDE intervention 
averaged 8 percentage points higher for the 
statement “My department is successful in 
recruiting female faculty members” than 
did the departments whose faculty did not 
experience the REDE training.

Although this study took place at only one 
AHC, we believe that Stanford University 
School of Medicine’s faculty members 
do not differ from those at other AHCs 
with regard to the susceptibility to and 
consequences of implicit gender biases, so 
the question remains, how can members 
of the academic medicine community 
effectively influence the apparent 
implicit individual and institutional 
biases against women leaders in AHCs? 
In general, interventions aimed at 
reducing bias have proven particularly 
effective if (1) participants experience 
counterstereotypical examples (e.g., strong 
female leaders), (2) the interventions use 
evaluative conditioning methods (e.g., 
participants are presented with positive or 
negative stimuli associated with a specific 
concept or object to stimulate a change in 
attitude, as in pairing positive words with 
women leaders), and (3) the presenters 
provide specific recommendations for 
overriding biases such as those included 
in our presentation.30,49,50 The evidence to 
date, including the findings of this study, 
indicates that implicit biases are malleable; 
they are influenced by self- and social 
motives, specific strategies, the perceiver’s 
focus of attention, and the configuration 
of stimulus cues.24 This research suggests 
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Figure 4 Predicted values from regression models of implicit attitudes toward gender and 
leadership pre and post intervention, by age (i.e., a “junior” faculty member aged 35–39 
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Implicit Association Test (IAT) was used to measure implicit attitudes among faculty before and 
after a presentation on implicit bias, March 2012 to April 2013. Scores from the IAT can range 
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that when faculty participants are made 
aware of biases, including their own 
personal biases, and when they learn 
about strategies to overcome these biases, 
they are able to self-correct.
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