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Abstract: Recent reports suggest that providers’ implicit attitudes about race contribute to 
racial and ethnic health care disparities. However, little is known about physicians’ implicit 
racial attitudes. This study measured implicit and explicit attitudes about race using the 
Race Attitude Implicit Association Test (IAT) for a large sample of test takers (N5404,277), 
including a sub-sample of medical doctors (MDs) (n52,535). Medical doctors, like the entire 
sample, showed an implicit preference for White Americans relative to Black Americans. 
We examined these effects among White, African American, Hispanic, and Asian MDs and 
by physician gender. Strength of implicit bias exceeded self-report among all test takers 
except African American MDs. African American MDs, on average, did not show an 
implicit preference for either Blacks or Whites, and women showed less implicit bias than 
men. Future research should explore whether, and under what conditions, MDs’ implicit 
attitudes about race affect the quality of medical care.

Key words: Racial and ethnic health care disparities, implicit and explicit attitudes about 
race, physician racial bias, physicians, gender, race, ethnicity.

Racial and ethnic health care disparities are well documented and persistent.1–15 These 
disparities manifest themselves across a wide range of clinical services, even in 

systems where access is universal (such as the Veteran’s Affairs system).16 The Institute 
of Medicine (IOM) report on racial and ethnic health disparities, Unequal Treatment, 
found evidence of poorer quality of care for minority patients in studies of cancer 
treatment, treatment of cardiovascular disease, rates of referral for clinical tests, access 
to a kidney transplant wait list, Black children’s receipt of medication, mental health 
assessment and services, diabetes management, pain management, and other areas of 
care.1 Racial and ethnic disparities exist in physician communication behaviors and in 
physician perceptions of patients.17–21 For example, Johnson and colleagues documented 
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physician behavior during real-world clinical interactions and found that physicians 
spent less time with African American patients, were more verbally dominant, and 
had a less positive affect with African American patients than with White patients.6 
Another study found that physicians perceived African American men to be less likely 
than White men to adhere to HIV treatment and that this association affected treat-
ment recommendations.18 

The Institute of Medicine identified health care provider bias, stereotyping, and clini-
cal uncertainty as factors that may contribute to health care disparities.1 Contemporary 
racial bias, prejudice, and discrimination in the U.S. can be subtle, unconscious, and 
imperceptible.22 A number of health care leaders believe that future areas for health 
care disparities research must examine provider cognitive and affective processes such 
as implicit and explicit attitudes and stereotypes.1,16,17,19,23–31 Explicit (self-reported) 
attitudes are beliefs that are known to the individual and can readily be expressed by 
self-report.32,33 Implicit (non-conscious) attitudes are beliefs that are not readily appar-
ent to the individual and can differ markedly from a person’s explicit and expressed 
beliefs.32–36 As a consequence, implicit prejudice, discrimination, and bias can be observed 
in the absence of any intention to discriminate.22,32,33,37,38 Implicit and explicit attitudes 
are distinct dimensions of cognition32 and it is not unusual for an individual’s implicit 
and explicit attitudes to be dissimilar.35 Implicit attitudes are more closely associated 
with non-verbal behavior, whereas explicit attitudes predict verbal behavior.33 The dis-
sociation of implicit and explicit attitudes and the subtle influence of implicit attitudes 
on behavior have implications for health care providers and patients in the clinical set-
ting. An individual may believe s/he is not prejudiced but may hold implicit attitudes 
about race which may unintentionally influence behavior in a prejudiced way.38 In the 
more affective dimensions of social interactions (such as non-verbal behavior) implicit 
attitudes and beliefs appear to be a better predictor of phenomena such as prejudice 
and discrimination than self-reported attitudes.39 Theoretically, implicit social attitudes 
may influence provider facial expression, warmth, and other non-verbal behaviors. This 
behavior is not overt discrimination, which is easy to recognize, but is non-conscious 
behavior that may subtly affect provider assessment and decision-making, patient 
perceptions of the provider and quality of care. 

The Implicit Association Test (IAT), a widely used measure of implicit social cogni-
tion,36,40,41 finds that some degree of implicit racial bias is common in the general popu-
lation.41 More than 70% of the over one million individuals who have completed the 
Race IAT show some degree of an implicit preference for White Americans over Black 
Americans, even when such a preference is denied in explicit attitudes and values.41 A 
large body of evidence shows that despite self-reports of egalitarian beliefs, individu-
als may show prejudiced behavior in situations that are ambiguous and uncertain or 
when under pressure of time, and this behavior may occur automatically or uninten-
tionally.33,34,38,42,43 This leads to speculation that some health care disparities may be the 
function of normal cognitive processes in which subtle or implicit attitudes and beliefs 
unintentionally affect physician behavior and quality of care.1,23,27,44 

Two recent studies have measured physicians’ implicit attitudes about race. The first 
study measured physicians’ implicit attitudes and stereotypes about race and quality of 
care, finding that internal medicine and emergency medicine physicians hold strong 
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implicit attitudes favoring White Americans over Black Americans.45 Physicians with 
greater implicit pro-White bias were more likely to treat White than Black patients 
with thrombolysis for acute coronary symptoms.45 The study found that physicians 
implicitly associate Black patients (vs. White patients) with being “less cooperative.”45 
Those who strongly associated Black patients with being “less cooperative” were less 
likely to refer Black patients with acute coronary symptoms for thrombolysis.45 A similar 
study of pediatricians found less racial bias among pediatricians than among others 
in society and other MDs.46 The study did find an implicit association between White 
patients (vs. Black patients) and being “compliant;” among these low-bias physicians, 
however, no relationship was found between implicit attitudes about race and medical 
care.46 A third study by the National AIDS Research Institute, Bhosari, India, found that 
implicit bias toward HIV patients among doctors and nurses who treat HIV patients 
was related to discrimination.47 

Physician self-reported beliefs about unfair treatment due to race vary by physician 
gender and physician race/ethnicity, with non-White and female physicians more likely 
to agree that patients are treated unfairly due to race/ethnicity.48 The Kaiser Family 
Foundation (KFF) 2002 National Survey of Physicians found variations in physicians’ 
report of attitudes about unfair treatment due to race by physician gender, with 39% of 
female vs. 26% of male physicians agreeing that people are treated unfairly due to race 
very or somewhat often.48 Twenty-five percent of White physicians, compared with 52% 
of Latino physicians, 33% of Asian physicians, and 77% of Black physicians thought that 
patients are treated unfairly due to their race or ethnicity very or somewhat often.48 

There is evidence that those with high levels of education have more liberal self-
reported attitudes about race,49 but little is known about implicit attitudes about race 
among those with doctorate degrees. Our study aimed to compare implicit and explicit 
MD preferences among a large sample of MDs to the entire heterogeneous sample and 
with specific subsets of interest—in particular, those with other types of doctoral train-
ing (JDs, and PhDs). We collected data from a large sample of test takers (N5404,277) 
including a subsample of MDs (N52,535) who accessed the Project Implicit® demon-
stration Web site at Harvard University and the University of Virginia to measure and 
compare physicians’ implicit and explicit attitudes about race, using the Race Attitude 
Implicit Association Test (IAT). Based upon research in social psychology, we hypoth-
esized that MDs would implicitly prefer White Americans relative to Black Americans 
as others in society have been found to do. There is evidence that African Americans 
generally do not show preference for either White Americans or Black Americans on 
the Race IAT.41 In the one study that examined implicit race bias among physicians by 
MD race/ethnicity, Black physicians showed no bias for either White or Black Ameri-
cans.45 We hypothesized that that this pattern would be similar among a large sample 
of MDs. Research shows that after controlling for education, women generally report 
more liberal racial attitudes than men on most questions about race.49 We expected 
that women generally, including female MDs, would display less implicit racial bias 
than men. Based upon prior research,41 we hypothesized that implicit racial preferences 
would be stronger than explicit racial preferences among MDs and others. 
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Methods

Participants and procedures. Test takers voluntarily, and without contact from the 
researchers, accessed a public demonstration Web site, known as Project Implicit®, oper-
ated at Harvard University (https://implicit.harvard.edu/) and opted to complete the 
Race Attitude Implicit Association Test (IAT). Participants arrived at the site because of 
media coverage, friend or coworker recommendations, class or work assignment, blog 
discussion, random web surfing, and a variety of other mechanisms. As an unselected, 
volunteer sample, the sample is very large and diverse; however, it should not be mistaken 
for a representative sample of a defined population. Nonetheless, its size and diversity 
makes it useful for comparative analysis and broadens opportunities for generalization 
of laboratory investigations using narrow samples. Project Implicit® Virtual Laboratory 
sampling and experimental procedures are discussed in detail in the literature.40 

We examined data from visitors to the demonstration web site (N5404,277) during 
a 28-month period (from January 12, 2004 to May 12, 2006). Test-takers reported their 
race/ethnicity, country of residence, age, sex, and highest level of educational attainment. 
We identified MD test takers through self-report of their highest education level as 
“MD” (n52,535). Although MDs were the main focus of our analysis, for comparison 
we examined two other sub-samples who reported a high level of educational attain-
ment: JDs (n56,144), and PhDs (n57,952). Appropriate University Institutional Review 
Boards have approved reporting findings from data received via the Project Implicit ® 
public demonstration Web site.

Measures. The Implicit Association Test (IAT). We used the Implicit Association Test 
(IAT), an indirect measure of implicit social cognition developed by A.G. Greenwald 
and colleagues. In the past decade, the IAT has been the subject of over 450 peer-
reviewed publications. The IAT has become widely accepted as a measure of implicit 
social cognition because it achieves good reliability in comparison other implicit 
measures,40,50,51 is relatively robust with repeated assessment for pre-post evaluation,40,52 
captures evaluations that are related, but distinct from self-report,35,40,42 and has pre-
dictive validity.39 The IAT is a timed cognitive test measuring the relative association 
strength between two pairs of concepts, a target concept such as race (White American 
vs. Black American) and an evaluation (good vs. bad).36 The IAT shows convergent 
validity with other measures of implicit cognition,50,53 and is related, but distinct from 
explicit attitude reports.35,41

In the race Attitude IAT, test takers are asked quickly to categorize facial images 
and value laden words as they appear on a computer screen into pairs by pressing 
either a right or left computer key.36 Participants are asked to categorize Black faces 
and “good” words with one key and White faces and “bad” words with the other key 
and then the task is reversed, White faces and “good” words with one key and Black 
faces and “bad” words with the other key (try the test at https://implicit.harvard.edu/). 
The difference in average response time between the two conditions is an indicator of 
relative association strength.36,40 For the Race Attitude IAT, images of faces were used 
to represent the target concept of Black American and White American, and words that 
represent the value concept of good vs. bad are used for the second category. Words 
used to represent good were: Joy, Love, Peace, Wonderful, Pleasure, Glorious, Laughter, 
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Happy. Words used to represent bad were: Agony, Terrible, Horrible, Nasty, Evil, Awful, 
Failure, Hurt. Standard IAT procedure, reliability, and validity have been previously 
reported in the literature in detail.40 

Explicit measure. The explicit measure is a semantic differential measure of attitude 
that is designed to parallel the target concepts in the IAT. This method to obtain self-
reported attitudes is routinely incorporated into Implicit Association Tests.36 Black 
American and White American anchor either end of the five-point Likert-type scale, 
with incremental difference of attitude filling out the scale. The primary question, for 
the present purpose, was, “What best describes you?” with responses presented on a 
five point scale; “I (strongly) (moderately) prefer White Americans to African Ameri-
cans” to, “I like White Americans and African Americans equally” to “I (moderately) 
(strongly) prefer African Americans to White Americans.”

Analytic approach. We used descriptive statistics (means, standard deviations, and 
frequencies), to characterize the physician sample. For the explicit measure we coded 
the five-point response scale to range from 22 to 12, with zero indicating no rela-
tive preference for White Americans over Black Americans and calculated an explicit 
measure mean. For this study, an explicit measure mean that differs positively from 
zero indicates an explicit preference for White Americans over Black Americans. We 
compared means for the implicit and explicit measures for the complete sample of test 
takers, for the MD sub-sample, and for the MD sub-sample disaggregated by MD race/
ethnicity and by MD race/ethnicity and gender.

The IAT effect is calculated as the standardized difference in mean response time 
on two key conditions of the IAT, known as the IAT D score.54 The IAT D score 
ranges from 22 to 12, with zero indicating no relative preference between White 
Americans and Black Americans. For this study, an IAT D score that differs positively 
from zero indicates that it was easier and that, therefore, the response was faster to 
White American and good than to Black American and good, reflecting some degree of 
implicit preference for Whites. Because IAT results for large samples of test takers are 
usually statistically significant, meaningful interpretation of IAT results often focuses 
on effect size. Cohen’s d9, a standardized effect size measure, was calculated for each 
of the implicit and explicit measures for each group. Cohen’s d9 is interpreted as d9 of 
0.20 5 small effect, d9 of 0.5 5 medium effect, and d9 of 0.80 5 large effect.55 Pearson’s 
correlation coefficient (r) was used to characterize the relationship between implicit 
and explicit measures.

Results

Test takers’ characteristics. As a group, the medical doctors (MD) sub-sample had 
demographic characteristics somewhat different from those of the complete sample as 
well as from those of others with doctoral degrees. The MDs were older, fewer were 
residents of the U.S., and more were male than in any other group (Table 1). The major-
ity of all test takers were White. Within the MD sample, less than half of the African 
American MDs were male, compared with other racial/ethnic groups in which males 
were the majority. The mean age was higher for MDs than for the complete sample, 
but similar for others with a doctoral degree. 
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We compared the IAT test takers who self-identified as MDs with other MDs using 
the most recent U.S. physician population statistics (2004) from the American Medi-
cal Association (AMA). The AMA data on the race/ethnicity characteristics of U.S. 
physicians are incomplete, which limits our ability to compare our sample with MD 
population statistics.56 However, of the 64% of physicians in the AMA database who 
report race and ethnicity, 74.8% are White, 3.7% Black, 12.9% Asian, 5.0% Hispanic, 
and 3.6% Other; in our MD sample, 66.4% were White, 8.1% Black, 11.3% Asian, 
4.5% Hispanic, and 8.6% Other. The AMA reports the U.S. physician population sex 
characteristics as 74% male, compared with our sample, which was 62% male.56

Implicit attitudes measure by MD race and ethnicity. We found a strong implicit 
preference for White Americans over Black Americans among all test takers (mean 
[M] 5 0.35, standard deviation [SD] 5 0.42, d950.81) and for the MD sub-sample 
(M50.39, SD50.47, d950.89) (Table  2). Other sub-groups with a doctoral educa-
tion also showed an implicit preference for White Americans over Black Americans 
(lawyers [JD], M50.32, SD50.43, d950.68; doctorates [PhD], M50.32, SD50.45, 

Table 1. 
CHARACTERISTICS OF IAT  
(IMPLICIT ASSOCIATION TEST) SAMPLEa

	N  	 % male sex	 Mean age	 % reside in U.S.

All test takers	 344,469	 43	 27	 86
MD (medical doctor)	 2,535	 62	 37	 76
JD (lawyer)	 6,144	 56	 35	 91
PhD (doctorate)	 7,952	 55	 41	 87

Sample race/ethnicity	 N (%)	 % male sex	 Mean age	 % reside in U.S.

All test takers
  White 	 238,791 (69)	 44	 28	 89
  African American	 30,478 (9)	 35	 29	 91
  Asian	 18,480 (5)	 46	 24	 66
  Hispanic	 18,900 (5)	 42	 25	 78
MDs
  White	 1,672 (66)	 64	 39	 79
  African American	 206 (8)	 46	 38	 89
  Asian	 288 (11)	 64	 32	 74
  Hispanic	 115 (5)	 57	 35	 61

aPercentages do not add to 100 because although other race/ethnicities were reported we restricted 
the analysis to race/ethnicity shown because the number of MDs in the other categories were too 
small to include in the analysis.
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d950.70). When disaggregated by MD race/ethnicity, implicit preference for White 
Americans was strong among all MD groups except for African American MDs (Table 
3). White MDs showed the strongest implicit preference for Whites (M50.44, SD50.42, 
d951.05). African American MDs, on average, did not show an implicit preference for 
either White Americans or Black Americans (M50.05, SD50.47, d950.11), though 
the standard deviation indicates that some held an implicit preference for Whites and 
others held an implicit preference for Blacks. The result for African American MDs 
is consistent with results for all African Americans who took the Race Attitude IAT 
(M520.03, SD50.45, d950.07), and for African American JDs (M520.03, SD50.49, 
d950.06) and African American PhDs (M520.02, SD50.49, d950.04) (not shown in 
tables). More information about IAT results for large samples of test takers has been 
previously reported.41 

Implicit attitudes measured by MD gender. For the complete sample of test takers, 
implicit preference for White Americans was strong among males (M50.39, SD50.43, 
d950.91) and weaker but still substantial among females (M50.32, SD50.43, d950.74) 
(Table 4). Similarly, for the MD sub-sample, strength of implicit preference for White 
Americans was strong among males (M50.45, SD50.43, d951.05) and weaker among 
females (M50.30, SD50.45, d950.67). This gender pattern was found for JDs and PhDs 
(not shown). When the MD sub-sample was disaggregated by MD race/ethnicity and 
gender, females in all groups showed weaker implicit preference for White Americans 
vs. Black Americans than did males. Strength of implicit preference for White Ameri-
cans was weak among male African American MDs (M50.12, SD50.50, d950.24); 
among female African American MDs, implicit preference for either Whites or Blacks 
was absent (M50, SD50.43). 

Self-reported measures. Among all groups of test takers, with the exception of 
African American MDs, effect sizes for the explicit attitude measure were approxi-
mately half as large as for the implicit measures (Table 3). Hispanic MDs reported a 
relatively weak preference for White Americans over Black Americans, despite strong 
implicit attitudes that favored White Americans. For African American MDs the 
explicit measure was negative, showing a strong preference for African Americans rela-
tive to White Americans (M520.75, SD50.82, d950.91). When the MD sub-sample 
was disaggregated by MD race/ethnicity and gender, female MDs in all sub-groups 
showed weaker explicit attitudes favoring Whites than male MDs showed (Table 4). 
Both female and male African American MDs reported explicit attitudes that favored 
Black Americans (M520.87, SD50.77, d951.12 and M520.63, SD50.85, d950.42), 
respectively. Among Hispanic MDs, females on average, reported no explicit race bias 
(M50, SD50.58) although there was variation and males reported a moderate prefer-
ence for White Americans vs. Black Americans (M50.39, SD50.66, d950.59). 

Relationship between implicit and explicit measures. Implicit and explicit mea-
sures for all test takers and for the MD sub-sample were statistically significant but 
modestly related, suggesting that implicit and explicit attitudes are related but distinct 
areas of cognition (Table 5). This finding is consistent with prior research in social 
cognition.35
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Table 5.
CORRELATION BETWEEN IMPLICIT AND EXPLICIT  
ATTITUDE MEASURES

Implicit/explicit attitude correlation	N	R	   P-value

Total sample	 349,327	 .30	 ,0.0001
MD (medical doctor) 	 2493	 .30	 ,0.0001
JD (lawyer)	 6070	 .30	 ,0.0001
PhD	 7838	 .26	 ,0.0001
MD by race/ethnicity
  White	 1651	 .21	 ,0.0001
  African American	 202	 .20	 0.004
  Hispanic	 114	 .24	  0.01
  Asian	 287	 .22	 0.0001

N 5 total test takers for whom we have both implicit and explicit measures
R 5 Pearson’s correlation 

Discussion

This study is the first research to measure implicit and explicit attitudes about race 
among a large group of MDs and compare results with a large sample and comparable 
sub-samples. This research makes several important contributions to scientific knowl-
edge. First, we found that MDs’ implicit and explicit attitudes about race follow the 
same general pattern seen in the very large, heterogeneous public samples; the majority 
held implicit preferences for Whites over Blacks. This is noteworthy because a meta-
analysis of 155 studies yielding IAT-behavior correlations, found that IAT measures 
of implicit race attitudes predicted prejudice and stereotyping related behaviors and 
discrimination more accurately than did parallel self-report measures.39 Second, African 
American MDs, like large groups of African Americans who take the Race Attitude 
IAT,41 showed no implicit racial bias, on average, though individuals differ widely in 
showing pro-White or pro-Black implicit associations. Third, we found a difference in 
strength of implicit and explicit attitudes about race by gender, with males consistently 
showing stronger preferences for Whites on both the implicit and explicit measures. 
Fourth, the MD subgroup, like others in society, demonstrated modestly related implicit 
and explicit attitudes about race. This weak relationship substantiates the supposition 
that one may explicitly hold egalitarian beliefs while simultaneously holding implicit 
attitudes that favor Whites relative to Blacks. Finally, our findings lend additional 
empirical support to efforts to increase the number of African Americans and women 
in the field of medicine.

It is plausible that during medical decision-making, even among those with egalitar-
ian values, implicit social attitudes and stereotypes stored in memory may be retrieved 
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automatically without awareness and may influence medical care, albeit unintention-
ally. Circumstances such as clinical uncertainty, high work load, physician fatigue and 
cognitive stress are known to produce errors in medical-decision-making.57–59 The 
more complex and uncertain the presentation or the more hurried the decision, the 
more likely a decision error will occur.59 The IOM report defined discrimination in 
health care as, “differences in care that result from biases and prejudice, stereotyping, 
and uncertainty in communication and clinical decision-making.”1, p. 4 Discrimination 
in health care may be driven by implicit attitudes and stereotypes and may represent 
one more form of error in medical decision-making. 

Experiences of discrimination in health care lead to delay in seeking care, an inter-
ruption in continuity of care, non-adherence, mistrust, reduced health status, and 
avoidance of the health care system.60–63 In one recent study, after controlling for access 
to care and health status, perceived discrimination was associated with under-utilization 
of needed medical care.64 Perceived discrimination among patients with diabetes is 
associated with 50% lower probability of receiving a hemoglobin A1c test, foot exam, 
blood pressure exam.65 The Seattle and King County (Washington) Department of Public 
Health conducted a small health care survey in 2001 to examine African Americans’ 
perceptions of discrimination in their health care experiences over the previous 10 
years.66 One third of participants reported perceptions of discrimination in their health 
care experiences. The most frequent type of discrimination reported was differential 
treatment that they believed was due to their race (64% of total discrimination events). 
The most frequent personnel they reported involved in the event were the physician 
(59%), nurse (38%), and front desk staff (23%). These respondents reported that the 
discrimination event subsequently caused them to delay or avoid health care services. 
Our findings suggest that an important area for future research is to investigate the 
links among provider implicit attitudes about race, patient reports of discrimination, 
and quality of care.

To our knowledge, our study is the first to show patterns of variation in physicians’ 
implicit attitudes about race by physician gender. Among all groups, including MDs, 
males showed stronger bias than females by demonstrating a stronger implicit and 
explicit preference for White Americans than females demonstrated. This trend is found 
for other social biases such as weight, ability, age and other domains.41 We do not yet 
know whether and under what circumstances gender differences in implicit bias affect 
quality of medical care. Research shows that visits are more participatory for patients 
of female physicians;20 patient satisfaction is higher for patients of female physicians;67 
clinical visits are rated as more participatory by patients of female physicians;68 female 
physicians have more collaborative relationships with patients, spend more time with 
their patients, are more likely to discuss social issues, and are more likely to deal with 
emotional issues of their patients;69 and that patients report liking female physicians 
more than male physicians.70 We speculate that these differences in clinical style by 
physician gender may be related to differences in implicit attitudes held by females 
generally, which may affect non-verbal behavior and other dimensions of clinical care. 
Gaining understanding of the relationship between implicit attitudes, physician gender, 
and quality of care is an area for further study. 

An important limitation of this study is that the sample is not a random, representative 
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sample of MDs. The sample means and distributions cannot be considered parameter 
estimates of MDs in general. It is possible that selection effects led us to underestimate 
or overestimate the presence of implicit biases among MDs. Even so, that we included 
more than 2,500 MDs suggests that the patterns we identified are widespread. For our 
study, validity of the socio-demographic information provided by this self-selected group 
of test takers cannot be verified as it might be in face-to-face interviews or when test 
takers are recruited from a known population. Some studies suggest that for sensitive 
topics, Web test takers are more likely to be honest than face-to-face or telephone survey 
respondents.71–74 Several studies comparing information provided by Internet respond-
ers with that collected by traditional methods found no difference in validity of the 
data collected.73,75,76 While there is a slightly higher probability of test takers providing 
misinformation than in more controlled conditions,75 this concern is not a factor in the 
interpretation of large data sets.40,77 The quality of data collected on the Web is often 
better than the quality of data gathered using other methods because the human error 
rate in the data collection process is reduced.71,74,78 Data collected from Project Implicit® 
has been studied intensively for the past four years and validity of results is comparable 
to that of similar data collected in controlled laboratory conditions.54,79 

Health professional education programs may benefit from increasing providers’ 
self-awareness of implicit attitudes about race, and understanding how and in what 
circumstances these attitudes may affect in clinical care. Designing educational inter-
ventions that purposefully target providers’ implicit attitudes about race represents a 
novel, as yet untested, approach to reducing racial and ethnic disparities in health care. 
Approaches used to change implicit attitudes and stereotypes include motivating the 
individual to promote a positive self-image, stimulating social desirability, suppression 
of known prejudices, and promotion of counter stereotypes.80 Training in inter-group 
communication, encouraging empathy for those who experience discrimination and 
fostering a sense of common group identity that transcends race can reduce implicit 
bias and prejudice.81,82 All of these approaches can be integrated into all levels of clinical 
education. Testing of these interventions in applied contexts and measuring their effects 
on clinical decision-making is an important next step in understanding the source of 
health care disparities and finding ways to mitigate them.

Future research should examine providers’ implicit and explicit attitudes and stereo
types about race in areas of care where racial and ethnic disparities in quality of care 
persist, such as cardiovascular treatment, referral to transplant lists and diagnostic 
screening, mental health diagnosis and treatment, HIV treatment, cancer care, and pain 
management. Understanding the effect of providers’ implicit attitudes on the quality 
of clinical care delivered to minority patients, targeting intervention efforts toward 
increasing self-awareness of implicit attitudes and modifying providers’ implicit atti-
tudes and stereotypes about race offers a renewed optimism for eliminating disparities 
that arise in clinical care. 



909Sabin, Nosek, Greenwald, and Rivara

Acknowledgments

We thank David Takeuchi, PhD, Professor, University of Washington, School of Social 
Work, and Dept. of Sociology for contributing to the intellectual content of this manu-
script. We thank Jennifer Stuber, PhD, Assistant Professor, University of Washington, 
School of Social Work, for her comments. 

Grant Support

Supported in part by Agency for Health Care Research and Quality dissertation grant 
award 1-R36HS1576-01, National Institute of Mental Health Pre-doctoral training 
grant award T32MH20010, National Institute of Mental Health R-01 MH68447-01 and 
University of Washington Magnuson Health Scholars Award.

Notes
  1.	 Smedley BD, Stith AY, Nelson AR, eds. Unequal treatment: confronting racial and 

ethnic disparities in health care. Washington, DC: The National Academies Press, 
2003.

  2.	 Agency for Healthcare Research and Quality. National Healthcare Quality Report, 
2005. Rockville, MD: Agency for Healthcare Research and Quality, 2006. Available 
at: http://www.ahrq.gov/qual/nhqr05/nhqr05.htm. 

  3.	 Ferris TG, Kuhlthau K, Ausiello J, et al. Are minority children the last to benefit from 
a new technology? Med Care. 2006 Jan;44(1):81–6.

  4.	 Flores G, Olson L, Tomany-Korman SC. Racial and ethnic disparities in early child-
hood health and health care. Pediatrics. 2005 Feb;115(2):e183–93.

  5.	 Hambidge SJ, Emsermann CB, Frederico S, et al. Disparities in pediatric preventive care 
in the United States, 1993–2002. Arch Pediatr Adolesc Med. 2007 Jan;161(1):30–6.

  6.	 Johnson RL, Roter D, Powe NR, et al. Patient race/ethnicity and quality of patient-
physician communication during medical visits. Am J Public Health. 2004 Dec; 
94(12):2084–90.

  7.	 Pletcher MJ, Kertesz SG, Kohn MA, et al. Trends in opioid prescribing by race/
ethnicity for patients seeking care in U.S. emergency departments. JAMA. 2008 Jan 
2;299(1):70–8.

  8.	 Saha S, Arbelaez JJ, Cooper LA. Patient-physician relationships and racial disparities 
in the quality of care. Am J Public Health. 2003 Oct;93(10):1713–9.

  9.	 Rupp T, Delaney KA. Inadequate analgesia in emergency medicine. Ann Emerg Med. 
2004 Apr;43(4):494–503.

10.	 Brousseau DC, Hoffmann RG, Yauck J, et al. Disparities for Latino children in the 
timely receipt of medical care. Ambul Pediatr. 2005 Nov–Dec;5(6):319–25.

11.	 Omoloja A, Stolfi A, Mitsnefes M. Racial differences in pediatric renal transplantation—
24-year single center experience. J Nat Med Assoc. 2006 Feb;98(2):154–7.

12.	 Schulman KA, Berlin JA, Harless W, et al. The effect of race and sex on physi-
cians’ recommendations for cardiac catheterization. N Engl J Med. 1999 Feb 25; 
340(8):618–26.

13.	 Elster A, Jarosik J, VanGeest J, et al. Racial and ethnic disparities in health care for 
adolescents: a systematic review of the literature. Arch Pediatr Adolesc Med. 2003 
Sep;157(9):867–74.



910 MD implicit and explicit attitudes about race

14.	 Canino G, Koinis-Mitchell D, Ortega AN, et al. Asthma disparities in the prevalence, 
morbidity, and treatment of Latino children. Soc Sci Med. 2006 Dec;63(11):2926–37.
Epub 2006 Sep 7.

15.	 Chamberlain JM, Joseph JG, Patel KM, et al. Differences in severity-adjusted 
pediatric hospitalization rates are associated with race/ethnicity. Pediatrics. 2007 Jun; 
119(6):e1319–24.

16.	 Saha S, Freeman M, Toure J, et al. Racial and ethnic disparities in the VA health care 
system: a systematic review. J Gen Intern Med. 2008 May;23(5):654–71. Epub 2008 
Feb 27.

17.	 Street RL Jr, Gordon H, Haidet P. Physician’s communication and perceptions of 
patients: is it how they look, how they talk, or is it just the doctor? Soc Sci Med. 2007 
Aug;65(3):586–98. Epub 2007 Apr 25.

18.	 Bogart LM, Catz SL, Kelley JA, et al. Factors influencing physicians’ judgments of 
adherence and treatment decisions for patients with HIV disease. Med Decis Making. 
2001 Jan–Feb;21(1):28–36.

19.	 Cooper LA, Roter DL. Patient-provider communication: the effect of race and 
ethnicity on process and outcomes of healthcare. In: Smedley BD, Stith AY, Nelson 
AR, eds. Unequal treatment: confronting racial and ethnic disparities in health care. 
Washington, DC: The National Academies Press, 2003.

20.	 Cooper-Patrick L, Gallo JJ, Gonzales JJ, et al. Race, gender, and partnership in the 
patient-physician relationship. JAMA. 1999 Aug 11;282(6):583–9.

21.	 van Ryn M, Burgess D, Malat J, et al. Physicians’ perceptions of patients’ social and 
behavioral characteristics and race disparities in treatment recommendations for men 
with coronary artery disease. Am J Public Health. 2006 Feb;96(2):351–7. Epub 2005 
Dec 27.

22.	 Blank RM, Dabady M, Citro CF, eds. Measuring racial discrimination. Washington, 
DC: The National Academies Press, 2004.

23.	 van Ryn M, Fu SS. Paved with good intentions: do public health and human services 
providers contribute to racial/ethnic disparities in health? Am J Public Health. 2003 
Feb;93(2):248–55.

24.	 LaVeist TA. Minority populations and health: an introduction to health disparities 
in the United States. San Francisco, CA: Jossey-Bass, 2005.

25.	 Aberegg SK, Terry PB. Medical decision-making and healthcare disparities: the physi-
cian’s role. J Lab Clin Med. 2004 Jul;114(1):11–7.

26.	 Burgess DJ, van Ryn M, Crowley-Matoka M, et al. Understanding the provider con-
tribution to race/ethnicity disparities in pain treatment: insights from dual process 
models of stereotyping. Pain Medicine. 2006 Mar;7(2):119–34.

27.	 Burgess DJ, van Ryn M, Dovidio J, et al. Reducing racial bias among health care provid-
ers: lessons from social-cognitive psychology. J Gen Intern Med. 2007 Jun;22:882–7.
Epub 2007 Mar 3.

28.	 van Ryn M, Burgess D, Malat J, et al. Physicians’ perceptions of patient’s social and 
behavioral characteristics and race disparities in treatment recommendations for men 
with coronary artery disease. Am J Public Health. 2006 Feb;96(2):351–7. Epub 2005 
Dec 27.

29.	 Canino G, Koinis-Mitchell D, Ortega AN, et al. Asthma disparities in the prevalence, 
mrobidity, and treatment of Latino children. Soc Sci Med. 2006 Dec;63(11):2926–37. 
Epub 2006 Sep 7.

30.	 Dovidio JF, Penner LA, Albrecht TL, et al. Disparities and trust: the implications of 



911Sabin, Nosek, Greenwald, and Rivara

psychological processes for understanding racial disparities in health and health care. 
Soc Sci Med. 2008 Aug;67(3):478–86. Epub 2008 May 26.

31.	 Cooper LA, Beach MC, Johnson RL, et al. Delving below the surface: understanding 
how race and ethnicity influence relationships in health care. J Gen Intern Med. 2006 
Jan;21 Suppl 1:S21–7.

32.	 Greenwald AG, Banaji MR. Implicit social cognition: attitudes, self-esteem, and 
stereotypes. Psychol Rev. 1995 Jan;102(1):4–27.

33.	 Dovidio JF, Kawakami K, Gaertner SL. Implicit and explicit prejudice and interracial 
interaction. J Pers Soc Psychol. 2002 Jan;82(1):62–8.

34.	 Devine PG, Monteith MJ. Automaticity and control in stereotyping. In: Chaiken S, 
Trope Y, eds. Dual process theories in social psychology. New York: Guilford Press, 
1999.

35.	 Hofmann W, Gawronski B, Gschwender T, et al. A meta-analysis on the correlation 
between the implicit association test and explicit self-report measures. Pers Soc Psy-
chol Bull. 2005 Oct;31(10):1369–85.

36.	 Greenwald AG, McGhee DE, Schwartz JL. Measuring individual differences in implicit 
cognition: the implicit association test. J Pers Soc Psychol. 1998 Jun;74(6):1464–80.

37.	 Banaji MR, Brazerman MH, Chugh D. How (un)ethical are you? Harv Bus Rev. 2003 
Dec;81(12):56–64, 125.

38.	 Dovidio JF, Gaertner SL. Aversive racism and selection decisions: 1989 and 1999. 
Psychol Sci. 2000 Jul;11(4):315–9.

39.	 Greenwald AG, Poehlman AT, Ulhman E, et al. Understanding and using the Implicit 
Association Test: III. Meta-analysis of predictive validity. J Pers Soc Psychol. In 
press.

40.	 Nosek BA, Greenwald AG, Banaji MR. The Implicit Association Test at age 7: a 
methodological and conceptual review. In: Bargh JA, ed. Automatic process in social 
thinking and behavior. New York: Psychology Press, 2007; 265–92.

41.	 Nosek BA, Smyth FL, Hansen JJ, et al. Pervasiveness and correlates of implicit attitudes 
and stereotypes. European Review of Social Psychology. 2007;18:36–88.

42.	 Greenwald TG, Krieger LH. Implicit bias: scientific foundations. California Law 
Review. 2006 Jul;94(4):945–67.

43.	 Fiske ST, Taylor SE. Social cognition. New York: McGraw-Hill, 1991.
44.	 Quillian L. New approaches to understanding racial prejudice and discrimination. 

Annu Rev Sociol. 2006 Aug;32:299–328.
45.	 Green AR, Carney DR, Pallin DJ, et al. Implicit bias among physicians and its predic-

tion of thrombolysis decisions for black and white patients. J Gen Intern Med. 2007 
Sep;22(9):1231–8. Epub 2007 Jun 27.

46.	 Sabin JA, Rivara FP, Greenwald AG. Physician implicit attitudes and stereotypes about 
race and quality of medical care. Med Care. 2008 Jul;46(7):678–85.

47.	 Mascarenhas A. NARI study finds bias in doctors, nurses while treating HIV affected. 
Pune Newsline. 2006 Nov 8. Available at: http://cities.expressindia.com/fullstory.php? 
newsid5208643.

48.	 The Kaiser Family Foundation. National survey of physicians part 1: doctors on 
disparities in medical care. Washington, DC: The Kaiser Family Foundation, 2002. 
Available at: http://www.kff.org/minorityhealth/20020321a-index.cfm.

49.	 Schuman H, Steeh C, Bobo L. Racial attitudes in America: trends and interpretations. 
Cambridge, MA: Harvard University Press, 1997.

50.	 Cunningham WA, Preacher KJ, Banaji MR. Implicit attitude measures: consistency, 
stability, and convergent validity. Psychol Sci. 2001 Mar;12(2):163–70.



912 MD implicit and explicit attitudes about race

51.	 Kim DY. Voluntary controllability of the Implicit Association Test (IAT). Social Psy-
chology Quarterly. 2003;66(1):83–96.

52.	 Elgoff B, Schwerdtfeger A, Schmukle SC. Temporal stability of the implicit association 
test-anxiety. J Pers Assess. 2005 Feb;84(1):82–8.

53. 	 Fazio RH, Olson MA. Implicit measures in social cognition. research: their meaning 
and use. Annu Rev Psychol. 2003;54:297–327. Epub 2002 Jun 10.

54.	 Nosek BA, Banaji MR, Greenwald AG. Harvesting implicit group attitudes and beliefs 
from a demonstration web site. Group Dynamics: Theory, Research and Practice. 
2002;6(1):101–15.

55.	 Cohen J. Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, 
NJ: Lawrence Erlbaum, 1988.

56.	 American Medical Association. Physician characteristics and distribution in the U.S., 
2006. Chicago, IL: American Medical Association, 2006.

57.	 Tversky A, Kahneman D. Judgment under uncertainty: heuristics and biases. Science. 
1974 Sep 27;185(4157):1124–31.

58.	 Chapman GB, Sonnenberg F, eds. Decision making in health care: theory, psychology 
and applications. New York: Cambridge University Press, 2000.

59.	 Croskerry P. Achieving quality in clinical decision-making: cognitive strategies and 
detection of bias. Acad Emerg Med. 2002 Nov; 9(11):1184–204.

60.	 Hobson WD. Racial discrimination in health care interview project. Seattle WA: 
Seattle and King County Department of Public Health, 2001. Available at: http://www.
metrokc.gov/HEALTH/reports/discriminationinhealthcare.pdf. 

61.	 Casagrande SS, Gary TL, LaVeist TA, et al. Perceived discrimination and adherence 
to medical care in a racially integrated community. J Gen Intern Med. 2007 Mar; 
22(3):389–95.

62.	 Call TK, McAlpine DD, Johnson PJ, et al. Barriers to care among American Indians 
in public health care programs. Med Care. 2006 Jun;44(6):595–600.

63.	 Hausmann LR, Jeong K, Bost JE, et al. Perceived discrimination in health care and 
health status in a racially diverse sample. Med Care. 2008 Sep;46(9):905–14.

64.	 Burgess DJ, Ding Y, Hargreaves M, et al. The association between perceived discrimina-
tion and underutilization of needed medical and mental health care in a multi-ethnic 
community sample. J Health Care Poor Underserved. 2008 Aug;19(3):894–911.

65.	 Ryan AM, Gee GC, Griffith D. The effects of perceived discrimination on diabetes 
management. J Health Care Poor Underserved. 2008 Feb;19(1):149–63.

66.	 Seattle and King County Department of Public Health. Racial and ethnic discrimi-
nation in healthcare settings. Seattle, WA: Seattle and King County Department of 
Public Health, 2001.

67.	 Bertakis KD, Franks P, Azari R. Effects of physician gender on patient satisfaction. 
J Am Med Womens Assoc. 2003 Spring;58(2):69–75.

68.	 Cooper-Patrick L, Gallo JJ, Gonzales JJ, et al. Race, gender, and partnership in the 
patient-physician relationship. JAMA. 1999 Aug 11;282(6):583–9.

69.	 Roter DL, Hall JA. Why physician gender matters in shaping the physician-patient 
relationship. J Womens Health. 1998 Nov;7(9):1093–7.

70.	 Hall JA, Horgan TG, Stein TS, et al. Liking in the physician-patient relationship. 
Patient Educ Couns. 2002 Sep;48(1):69–77.

71.	 Rhodes SD, Bowie DA, Hergenrather KC. Collecting behavioral data using the world 
wide web: considerations for researchers. J Epidemiol Community Health. 2003 
Jan;57(1):68–73.



913Sabin, Nosek, Greenwald, and Rivara

72.	 Nosek BA, Banaji MR, Greenwald AG. E-research: ethics, security, design, and control in 
psychological research on the internet. Journal of Social Issues. 2002;58(1):161–76.

73.	 Davis RN. Web-based administration of a personality questionnaire: comparison with 
traditional methods. Behav Res Methods Instrum Comput. 1999 Nov;31(4):572–7.

74.	 Skitka LJ, Sargis EG. The internet as psychological laboratory. Annn Rev Psychol. 
2006;57:529–55.

75.	 Kraut R, Olson J, Banaji M, et al. Psychological research online: report of Board of 
Scientific Affairs’ Advisory Group on the Conduct of Research on the Internet. Am 
Psychol. 2004 Feb–Mar;59(2):105–17.

76.	 Cronk BC, West JL. Personality research on the Internet: a comparison of Web-based 
and traditional instruments in take-home and in-class settings. Behav Res Methods 
Instrum Comput. 2002 May;34(2):177–80.

77.	 Greenwald AG, Nosek BA, Banaji MR. Understanding and using the implicit 
association test: I. An improved scoring algorithm. J Pers Soc Psychol. 2003 Aug; 
85(2):197–216.

78.	 Weber BA, Yarandi H, Rowe MA, et al. A comparison study: paper-based versus 
web-based data collection and management. Appl Nurs Res. 2005 Aug;18(3):182–5.

79.	 Nosek BA, Greenwald AG, Banaji MR. Understanding and using the Implicit Asso-
ciation Test: II. Method variables and construct validity. Pers Soc Psychol Bull. 2005 
Feb;31(2):166–80.

80.	 Blair IV. The malleability of automatic stereotypes and prejudice. Personality and 
Social Psychology Review. 2002;6(3):242–61.

81.	 Dovidio JF, ten Vergeret M, Stewart TL, et al. Perspective and prejudice: antecedents 
and mediating mechanisms. Pers Soc Psychol Bull. 2004 Dec;30(12):1537–49.

82.	 Kawakami K, Phills CE, Syeele JR, et al. (Close) distance makes the heart grow fonder: 
Improving implicit racial attitudes and interracial interactions through approach 
behaviors. J Pers Soc Psychol. 2007 Jun;92(6):957–71.


