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Abstract

Purpose: Recognition that cultural stereotypes can unintentionally perpetuate inequities 

throughout academic medicine has led to calls for “implicit bias training” without strong evidence 

to support these recommendations and some evidence of potential harm. The authors sought to 

determine the effectiveness of a single 3-hour workshop in helping department of medicine faculty 

overcome implicit stereotype-based bias and in improving the climate in the working environment.

Method: A multisite cluster randomized controlled study (October 2017 to April 2021) with 

clustering at the level of divisions within departments and participant-level analysis of survey 

responses involved 8,657 faculty in 204 divisions in 19 departments of medicine: 4,424 in the 

intervention group (1,526 attended a workshop) and 4,233 in the control group. Online surveys at 

baseline (3,764/8,657 = 43.48% response rate) and 3-months after the workshop (2,962/7,715 = 

38.39% response rate) assessed bias awareness, bias-reducing intentional behavioral change, and 

perceptions of division climate.

Correspondence should be addressed to Molly Carnes, 2014 Chamberlain Ave., Madison, WI 53726; telephone: (608) 206-4719; 
mlcarnes@wisc.edu. 
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sites also had IRB approval to recruit participants at that site; these protocols were all approved as either expedited research (11 sites) 
or exempt research (7 sites).
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Results: At 3 months, faculty in the intervention vs control divisions showed greater increases 

in awareness of personal bias vulnerability (b = 0.190 [95% CI, 0.031 to 0.349], P = .02); bias 

reduction self-efficacy (b = 0.097 [95% CI, 0.010 to 0.184], P = .03); and taking action to reduce 

bias (b = 0.113 [95% CI, 0.007 to 0.219], P = .04). The workshop had no effect on climate or 

burnout, but slightly increased perceptions of respectful division meetings (b = 0.072 [95% CI, 

0.0003 to 0.143], P = .049).

Conclusions: Results of this study should give confidence to those designing prodiversity 

interventions for faculty in academic medical centers that a single workshop which promotes 

awareness of stereotype-based implicit bias, explains and labels common bias concepts, and 

provides evidence-based strategies for participants to practice appears to have no harms and may 

have significant benefits in empowering faculty to break the bias habit.

Societal inequities are rooted in cultural stereotypes often based on historical tropes 

or outdated social roles. Repeated exposure to stereotypic messages sustains conscious 

prejudice and also establishes passively acquired cognitive habits, referred to as “implicit 

bias,” that can unwittingly and unintentionally reinforce inequities.1 As examples, implicit 

stereotype-based assumptions about social value and occupational roles promote salary 

inequities,2–8 penalties for men who request family leave,9,10 and lower funding priorities 

for research conducted by female11–13 or Black investigators14 and the topics they are 

more likely to study.15–20 Growing awareness of these insidious cognitive processes has 

led to calls for “implicit bias training” throughout academic medicine,3,21 but evidence for 

effectiveness of single workshops is weak.22,23 Evidence indicates that such training may 

lead to unintended harms24–30 and even increase susceptibility to stereotyping.26

Approaching unintentional stereotype-based bias as unwanted cognitive habits and 

mobilizing behavioral change strategies,31–34 we developed35 and experimentally verified 

the long-term effectiveness of a bias habit-reducing intervention.36,37 We found that a single 

workshop in the realm of gender bias increased personal bias awareness, self-reported 

measures of behavioral change, and perceptions of an inclusive department climate with 

long-term impact on faculty hiring and retention.36,37 To further test whether a bias 

habit-breaking workshop is effective beyond a single institution and beyond a gender bias 

focus, we conducted the Bias Reduction in Internal Medicine (BRIM) study. We chose a 

multisite cluster randomized controlled study design because the workshop intervention is 

intended for delivery at a cluster level.38 We chose departments of medicine because their 

departmental divisions readily serve as clusters. We hypothesized that compared with faculty 

in control divisions, those in divisions offered a 3-hour bias habit-reducing workshop would 

show significant increases in measures of bias awareness and self-reported motivation, self-

efficacy, and taking action to engage in bias-reducing activities. We further hypothesized 

that faculty in divisions receiving the workshop would perceive a more inclusive division 

climate.35,36
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Method

Design overview

The Bias Reduction in Internal Medicine (BRIM) study used a cluster randomized 

controlled design involving faculty in 19 U.S. departments of medicine. We randomized 

divisions (clusters) within each department to receive the 3-hour bias habit-reducing 

workshop early (intervention group) or later (waitlist control group). The workshop 

is described in detail in Supplemental Digital Appendix 1 at [http://links.lww.com/

ACADMED/B423]. Outcome measures were survey responses at baseline and 3 

months after workshops in the intervention group; the survey items are detailed 

in Supplemental Digital Appendixes 2–5 at [http://links.lww.com/ACADMED/B423]. 

Divisions not uniformly found in departments of medicine (e.g., epidemiology) were 

surveyed and offered workshops with the control group but were not part of the experimental 

study. Participating divisions are described in Supplemental Digital Appendix 6 at [http://

links.lww.com/ACADMED/B423]. Study details, timelines, and workshop development 

are detailed in Carnes et al.39 The study occurred between October 2017 and April 

2021. Fourteen sites received the intervention in-person. COVID-19 pandemic protocols 

implemented in March 2020 required adaptation to a virtual format for the remaining 5 sites.

The University of Wisconsin institutional review board (IRB) approved the overall study 

protocol. The IRB of each participating site approved research activities that exclusively 

took place at that site (e.g., recruitment of faculty to workshops).

Recruitment

The flow diagram in Figure 1 provides an overview of participants in the BRIM study.

Recruitment of departments.—We emailed recruitment materials and invitations to 

the chairs of the highest ranked departments of medicine for National Institutes of Health 

(NIH) funding,40 because faculty at these institutions are overrepresented among leaders 

in academic medicine. To incentivize participation, we included a faculty development 

component: a 3- to 4-month curriculum to train local presenters to deliver the BRIM 

workshop. In total, we invited 60 departments (55 in medical schools and 5 in hospitals) 

with divisions in at least 9 major subspecialties of internal medicine.41 Twenty accepted, 

after which 1 was excluded due to administrative delays. Nineteen departments of medicine 

(32% of those invited) in 16 states across 5 geographic regions of the United States 

participated in the study: 8 in private institutions and 11 in public institutions (see list 

of participating institutions in Supplemental Digital Appendix 7 at [http://links.lww.com/

ACADMED/B423]).

Recruitment of participants to BRIM workshops.—Each site helped recruit 

participants. The number of faculty per division ranged from 5 to 296 (mean 42.47, SD 

= 36.98; median = 31.50). Attendance rates were calculated from consent forms collected 

at the beginning of the workshop (written for in-person workshops and online for virtual 

workshops) and from survey responses affirming attendance. The attendance rate among 
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divisions varied from 3.03% to 90.00% (average 47.63%, SD = 0.20). Of the 4,424 faculty 

present at baseline across all 19 sites, 1,526 attended a BRIM workshop (34.49%).

Recruitment of participants for surveys.—Division members received online 

invitations and up to 4 reminders to take each of 2 BRIM surveys: a baseline survey and 

a follow-up survey 3 months after all intervention divisions at that site completed their 

workshops. Completion of the confidential survey was voluntary, and participants were 

informed that taking the survey indicated consent.

Randomization

We randomly allocated divisions within each department into the intervention or waitlist 

control group with a “best balance design”42–45 which uses both cluster level measures 

(e.g., size) and individual level measures (baseline survey responses) to distribute cluster 

characteristics equally. Divisions provided administrative data (as percentages) on faculty 

demographics (including gender and race/ethnicity). To select an allocation of 2 groups of 

divisions with the best balance, for each department the project statistician generated all 

possible allocations, assigned a rank to each division for each variable of interest (i.e., total 

number of faculty and percentage of female, White, medical degree, nontenured track, and 

junior faculty at the division level; and female, racial/ethnic minority, any minority, and 

medical degree at the individual level) and used this rank matrix to calculate the differences 

for all possible allocations. This process was carried out with a full list of covariates and 

with a reduced set of prioritized covariates based on our previous work.36 The research 

team met to check the face validity of the top 20 allocations common to both lists (e.g., 

large procedural divisions could not be together), randomly selected an allocation using a 

virtual random wheel spinner, and then assigned the intervention group by coin toss. All 

participants knew their division would be offered the workshop either early (intervention) 

or later (control). This assignment was unknown to participants and investigators for the 

baseline survey and known for the follow-up survey; no other blinding occurred. Collection 

of demographic information is described in Supplemental Digital Appendix 8 at [http://

links.lww.com/ACADMED/B423].

Sample size

Assuming a common standard deviation of 1.0, average cluster size of 20, and intracluster 

correlation coefficient (ICC) of 0.05, we calculated the minimum sample size required to 

detect a workshop effect of 0.15 at 80% power to be 140 divisions with 2,800 individuals.36 

We assumed a priori an average department of medicine has 9 to 14 divisions, 10 to 70 

faculty members per division, and 300 to 800 total faculty members. Allowing for a 25% 

survey response rate, we planned to recruit 15 departments. In the end, with 19 departments 

and 204 divisions (102 in the intervention group and 102 in the control group), the study 

included 3,764 faculty (of 8,657 total) who completed the baseline survey (43.48% response 

rate) which could detect a workshop effect of 0.09 with 80% power.

Intervention

The intervention, delivered to entire divisions (clusters) was a 3-hour workshop with an 

introduction and 3 modules: (1) Implicit Bias as a Habit, (2) Becoming Bias Literate, and 
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(3) Evidence-Based Strategies to Break the Bias Habit (see Supplemental Digital Appendix 

1 at [http://links.lww.com/ACADMED/B423]). This structure was similar to our previous 

workshop intervention focusing on gender bias,35–37 with content adapted to include bias 

against other social groups—especially racial identities—and examples relevant to academic 

medicine whenever possible.39 The presenters used language that was nonconfrontational 

and inclusive; supported content with illustrative research studies; facilitated interactive 

exercises and discussion; provided memory aids to encourage the practice of bias-reducing 

strategies after the workshop; and sent a synthesis of participants’ written ”commitment to 

action” to all division members within a week of the workshop.46,47 Before finalizing the 

content and format, we iteratively piloted and revised the workshop in response to feedback 

with 3 local clinical departments.

Outcomes

To measure workshop effectiveness, we compared responses to baseline and 3-month 

follow-up surveys of faculty in divisions allocated to the intervention group with those 

in the control group. Primary outcome measures were Likert-type response choices 

(scales of 1 to 5 or 1 to 7) in the domains of bias awareness, intentional bias-reducing 

behaviors, and perceptions of division climate (items provided in Supplemental Digital 

Appendixes 2 and 3 at [http://links.lww.com/ACADMED/B423]). The awareness and 

behavioral change questions derive from research on implicit bias35,36,48 and intentional 

behavioral change31–34 and themes derived from 2 focus groups.36 Climate questions derive 

from those in the Study of Faculty Worklife (a longitudinal study of faculty at the University 

of Wisconsin-Madison);49 and are based on research on workplace climate and interviews 

with faculty and staff, associated with faculty productivity,50 and sensitive to change over 

time.36,51 We also included a question on burnout.52 We piloted and revised a mature draft 

of the survey 3 times with the research team before deployment.

We averaged responses for areas with multiple items. Although divisions could invite key 

staff members to the workshop, we limited analyses to faculty. We delivered 2 workshops 

to a large division at the request of 5 sites and combined the data. After completion of the 

experimental study with the 3-month survey, the local individuals who completed presenter 

training delivered workshops to divisions in the control group and any remaining divisions. 

We sent a third survey that was not part of the experimental study for a summary report to 

the department chair.

Bias awareness.—We used 16 items to query several aspects of bias awareness. We 

grouped these items into personal bias vulnerability (e.g., I could unintentionally behave 
in biased ways towards individuals from racial/ethnic minority groups), bias rejection 

(e.g., Women are overly sensitive about unintended offenses), denial of bias in personal 

decision-making (e.g., stereotypes rarely affect my clinical decision-making in patient care), 

witnessing bias in others (e.g., I notice when others exhibit bias towards any minority), 
societal benefit (e.g., I consider discrimination against individuals from racial/ethnic 
minority groups to be a serious social problem), and disciplinary bias (e.g., unintentional 
bias is a serious problem in my division).
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Intentional bias-reducing behavioral change.—We used 8 items to assess general 

motivation to engage in bias-reducing activities (e.g., I want to recognize when bias is 
occurring during an interpersonal interaction), 1 question each to assess internal (When I 
promote equity in my division, I do so because of my personal values) and external (I 
only go along with my division’s diversity goals because everybody else is) dimensions 

of motivation to behave in unbiased ways, 8 items for bias reduction self-efficacy (e.g., 

I am confident I can challenge a personnel decision if I think it has been influenced by 
stereotypes), 8 items each for the perceived benefits and risks of taking action (e.g., It would 
[benefit/be risky for me] to become better acquainted with a person whose background is 
different from my own), and 8 items for taking action to reduce bias (e.g., I intervene if I 
witness a student, resident, fellow, or colleague being treated in a biased way).48,53

Climate.—We analyzed perceived division climate with 22 items grouped as: satisfaction 

with climate, climate for underrepresented persons, feeling work is valued, feeling 

respected, and the existence of images or language that reinforce stereotypes within the 

division. We also separately examined 7 individual questions either because they had been 

significant in our initial study (e.g., How well do your fit in your division?), queried areas 

emphasized in the workshop (e.g., How often are interactions in your division meetings 
respectful?), or were deemed important to department chairs (How often do you feel 
overwhelmed by your job?).

Statistical methods—We summarized individual and division characteristics with 

descriptive statistics by experimental status at each time point (Table 1 and Table 

2). Analytic models included all randomized divisions (intention-to-treat) (details in 

Supplemental Digital Appendix 9 at [http://links.lww.com/ACADMED/B423]). We used 

linear mixed-effects models to examine the effect of the intervention as the mean difference 

between intervention and control groups over time (from baseline to 3-months after 

completion of workshop). To address clustering, all models included a random intercept 

at the individual, division, and department levels while random slopes were not included. 

We then adjusted for covariates used in the randomization process to ensure balance of both 

cluster-level and individual-level covariates. The interaction between division allocation and 

time in each model was estimated as a workshop effect. To handle missing information 

about faculty characteristics, we used a multiple imputation (MI) technique by chained 

equations in the Stata MI program54–56 and created 20 complete datasets for the analysis.57 

All analyses were performed using STATA 17.58 All tests were 2-sided and used a P-value of 

.05 for statistical significance.

We examined the pattern of responses between the 14 sites in which the intervention 

group received in-person workshops with the 5 sites receiving virtual workshops. In 

addition to descriptive analysis, we tested the difference in workshop effects through three-

way interaction models and found no significant differences in outcome measures (see 

Supplemental Digital Appendix 9 at [http://links.lww.com/ACADMED/B423]). Therefore, 

while the intervention delivery method changed due to the COVID-19 pandemic, we 

combined data from all sites for analyses.
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Results

Table 1 shows division-level characteristics and Table 2 shows individuals characteristic 

of the participants (collection of demographic information is described in Supplemental 

Digital Appendix 8). For baseline survey respondents (n = 3,764/8,657, 43.48% response 

rate), 47.22% identified as female, 20.54% as racial/ethnic minority; and 48.38% as having 

“any minority” status (Table 2). “Any minority” status was defined as a respondent who 

self-identifies in 1 or more of the following groups: racial minority, ethnic minority, person 

with a disability, non-U.S. citizen, LGBT, woman in a male-dominated workgroup, man in 

a female-dominated workgroup, religious minority, U.S. veteran, or any other self-identified 

“minority” status). For 3-month follow-up survey respondents (n = 2,962/7,715, 38.39% 

response rate), 46.92% identified as female; 20.49% as a racial/ethnic minority; and 47.00% 

as “any minority” (Table 2). There were 507 faculty in the intervention group and 435 in the 

control group lost to follow-up between the 2 surveys; they were on the faculty list provided 

by the participating site before the baseline survey and absent from the faculty list provided 

for the follow-up survey (Figure 1).

Three months postworkshop, faculty in the intervention divisions showed significantly 

greater increases in personal bias vulnerability (b = 0.190, 95% CI 0.031 to 0.349; P = 

.02), bias reduction self-efficacy (b = 0.097, 95% CI 0.010 to 0.184; P = .03), and taking 

action to reduce bias (b = 0.113, 95% CI 0.007 to 0.219; P = .04) (Table 3, Figure 2). 

Their standardized effect sizes were 0.11, 0.11, and 0.10, respectively. There were no 

workshop effects in other areas of bias awareness, motivation, risks/benefits, or any areas 

of climate. Cronbach alpha of outcome measures (except single items) ranged 0.83 to 

0.96, consistent with good-to-excellent internal consistency. Among the 7 individual climate 

questions tested, only perceptions of respectful division meetings slightly increased (b = 

0.072, 95% CI 0.0003 to 0.143; P = .049).

To account for the possibility of selection bias in survey responders, we used the inverse 

probability of workshop attendance predicted by survey participation, division, and/or 

individual characteristics as weights in re-estimation of our significant findings.59–61 This 

weighting tends to penalize workshop attendees who were more likely to participate in 

surveys than nonattendees. These analyzes eliminated the significance of taking action 

to reduce bias but did not reduce its effect size or change the significance of the other 

outcomes. Thus, the potential for self-selection bias did not eliminate a positive workshop 

effect.

We conducted a post-hoc exploratory dose-response analysis on the intervention divisions 

modeling the impact of percentage of faculty attendance on significant outcomes (see 

Supplemental Digital Appendix 10 at [http://links.lww.com/ACADMED/B423]). Taken 

together, these results suggest that although an effect on bias vulnerability, bias reduction 

self-efficacy, and taking action could be detected below 30%, the effect was more consistent 

when at least 30% of a division’s faculty attended the workshop and even stronger when 

at least 50% of a division’s faculty attended. We also conducted exploratory analyses on 

differences in workshop effects between intervention and control groups by faculty gender, 
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minority status, and credential (medical doctor [MD]), as well as between private and public 

institutions. We found no significant differences.

Discussion

In a multisite cluster randomized controlled study, a 3-hour workshop offered to divisions 

within departments of medicine led to sustained increases in awareness of personal 

vulnerability to bias, bias-reduction self-efficacy, and self-reported bias-reducing action. 

The effect sizes for the BRIM outcomes (0.10–0.11) were small, but they were within the 

range of those in our earlier single-site study (0.10–0.23) where very small effect sizes 

from a similarly designed workshop intervention had impact 2 to 3 years later on the 

diversity of new faculty hires and faculty retention.36,37 Recent studies, including computer 

simulations,62 explicate how small experimental effects in social contexts can have larger 

group level effects.62,63 Anvari et al63 describe how tiny effect sizes can be amplified 

through: (1) repetition (in our case, a faculty member from a minoritized group might 

interact with many colleagues practicing bias-reducing strategies); (2) the environment in 

which the intervention occurs (in our case, departments were frequently investing in other 

pro-diversity initiatives which could amplify the small effect of BRIM); (3) downstream 

consequences with greater impact than the initial effect (in our case, more respectful division 

meetings might enhance faculty retention); and (4) the scaling up of tiny effect sizes when 

large numbers of people are engaging in the new behavior (in our case, if many members 

of a division role model bias-reducing strategies it might positively impact the training of 

future physicians).

Unlike the previous study,36 the BRIM workshop did not increase motivation to engage 

in bias-reducing activities nor affect climate other than possibly increasing perceptions of 

respectful division meetings. Contextual factors may have obscured any workshop effect in 

these areas. Specifically, in the intervening years, faculty in departments of medicine have 

undoubtedly become more motivated to work on bias reduction, particularly since much 

of the study occurred during the aftermath of the death of George Floyd when discussions 

of structural racism were prevalent. Furthermore, much of the study occurred during a 

pandemic where the heightened demands on physicians may have overridden any workshop 

effect on division climate.

It is important that the BRIM workshop had no negative impact on any outcome measure. 

The results of multiple studies have raised concern that increasing awareness of “implicit 

bias” without coupling it with a message that it can be overcome can exacerbate 

interpersonal race bias25 and trigger stereotype threat.25,29,64 In contrast, training that 

increased self-efficacy to engage in bias reduction, as in BRIM, has shown long-term 

benefits on intention to engage in prodiversity activities.36,37,65 The BRIM workshop 

emphasized a growth mindset individually and collectively; that is, a belief that, with 

hard work and persistence, one can learn new bias habit-reducing skills and that collective 

action can create a more inclusive workplace.25,27 Research supports the value of this 

approach.66 For example, members of minoritized groups experiencing workplace prejudice 

viewed their workplace more positively27 with less intention to leave28 when they believed 
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the responsible colleague was capable of behavioral change27 or that colleagues would 

intervene.28

The BRIM study has limitations. Despite wide geographic representation, we do not know 

the workshop’s effect in departments that chose not to participate or have less NIH funding. 

While response rates were relatively high for physician surveys and similar in intervention 

and control groups,67 respondents may not be representative of the entire division. This 

concern about generalizability is mitigated by our weighted analyses suggesting a general 

lack of self-selection bias in survey responders. In addition, we intentionally designed 

BRIM to deliver the workshop to an entire division, so that even if those who responded 

to the survey or attended the workshop are not representative of the entire division, the 

workshop might still influence the behavior of nonresponders. This supposition is supported 

by research on critical mass,68 the importance of psychological safety in organizational 

change,69 and the collective dynamics of behavioral change in social networks.70 The 

perceptions of more respectful division meetings in this study and of a more inclusive 

department climate with an institutional impact 2 to 3 years after the intervention in our 

previous study36 favor social diffusion of the workshop effect. Despite well-established links 

between increases in self-efficacy and actual behavioral change,31,33 our use of self-reported 

behavioral change is another study limitation.

The study also has strengths. To our knowledge, it is the first multisite randomized 

controlled study of a prodiversity intervention in an academic medicine setting. It 

demonstrates that attendance rates of 30% to 40% are feasible even in busy clinical 

departments and can achieve a positive result. Finally, the comparability of patterns of 

responses for in-person and virtual workshops is important for extending the reach of future 

bias habit-reduction training.

The results of this study suggest that workshops that promote awareness of stereotype-based 

bias, explain and label common bias concepts, and provide evidence-based strategies for 

participants to practice have no apparent harms and may have significant benefits in 

empowering faculty in academic medicine to break the bias habit.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flow diagram showing an overview of participants in the Bias Reduction in Internal 

Medicine (BRIM) study, October 2017 to April 2021
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Figure 2. 
Differences between baseline and 3-month follow-up survey responses in control and 

intervention groups for faculty in the Bias Reduction in Internal Medicine (BRIM) study, 

October 2017 to April 2021. For the mean difference, the response options ranged from 1 

to 7: strongly disagree, disagree, slightly disagree, neither disagree nor agree, slightly agree, 

agree, strongly agree, except for the respectful division meetings, for which the response 

options ranged from 1 to 5: never, rarely, sometimes, often, very often.
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Table 1

Descriptive Statistics of Division Characteristics at Baseline for Faculty in the Bias Reduction in Internal 

Medicine (BRIM) Study, October 2017 to April 2021

Division characteristica Intervention group, mean (SD) Control group, mean (SD) Total for both groups, mean (SD)

No. of faculty 43.09 (39.15) 41.85 (34.85) 42.47 (36.98)

% Female 41.12 (13.94) 42.72 (14.70) 41.92 (14.31)

% White 65.17 (14.85) 65.68 (14.48) 65.43 (14.63)

% MD 73.22 (23.99) 74.69 (23.81) 73.96 (23.86)

% Nontenure track 49.70 (32.22) 53.19 (32.73) 51.45 (32.44)

% Junior faculty 50.02 (17.48) 50.34 (19.23) 50.18 (18.33)

Abbreviations: MD, medical doctor; SD, standard deviation.

a
Data were available for 102 divisions each in the intervention and control groups except for data on nontenure track and junior faculty, for which 

there were data for 97 divisions in each group. Some sites did not distinguish tenure from nontenure track or do not have tenure, and some sites did 
not provide junior faculty information.
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Table 2

Descriptive Statistics of Background Variables for Individual Characteristics of Faculty in the Bias Reduction 

in Internal Medicine (BRIM) Study, October 2017 to April 2021

Individual characteristica Intervention group Control group Both groups

Baseline

No. survey respondents/no. surveys sent (response rate %) 1,868/4,424 (42.22) 1,896/4,233 (44.79) 3,764/8,657 (43.48)

 Female, no. respondents/total no. (%) 769/1,648 (46.66) 801/1,677 (47.76) 1,570/3,325 (47.22)

 Racial/ethnic minority, no. respondents/total no. (%) 380/1,868 (20.34) 393/1,896 (20.73) 773/3,764 (20.54)

 Any minority, no. respondents/total no. (%)b 917/1,868 (49.09) 904/1,896 (47.68) 1,821/3,764 (48.38)

 MD, no. respondents/total no. (%) 1,323/1,650 (80.18) 1,346/1,673 (80.45) 2,669/3,323 (80.32)

Follow up

No. survey respondents/no. surveys sent (response rate %) 1,408/3917 (35.95) 1,554/3,798 (40.92) 2,962/7715 (38.39)

 Female, no. respondents/total no. (%) 572/1,216 (47.04) 632/1,350 (46.81) 1,204/2,566 (46.92)

 Racial/ethnic minority, no. respondents/total no. (%) 300/1,408 (21.31) 307/1,554 (19.76) 607/2,962 (20.49)

 Any minority, no. respondents/total no. (%)b 686/1,408 (48.72) 706/1,554 (45.43) 1,392/2,962 (47.00)

 MD, no. respondents/total no. (%) 981/1,223 (80.21) 1,076/1,356 (79.35) 2,057/2,579 (79.76)

Abbreviations: MD, medical doctor; SD, standard deviation.

a
Not all participants provided a response for all characteristics.

b
Refers to a respondent who self-identifies in one or more of the following groups: racial minority, ethnic minority, person with a disability, 

non-U.S. citizen, LGBT, woman in a male-dominated workgroup, man in a female-dominated workgroup, religious minority, U.S. veteran, or any 
other self-identified minority status.
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