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Objective. The purpose of this study was to identify the extent of implicit and explicit bias in a sample of
pharmacy students and to determine whether there is an association between implicit bias, explicit bias,
and responses to clinical cases.
Methods. Investigators sent links to two online surveys to students at six US schools and colleges of
pharmacy. In the first survey, students responded to two clinical cases. Students were presented with a
picture of a White or Black patient with each clinical case. On the second survey, students indicated their
level of racial implicit bias as assessed by the Harvard Implicit Association Test and their level of racial
explicit bias. Pearson’s correlation was used to determine the correlation between bias and responses to
the clinical cases.
Results. Three hundred fifty-seven first, second, and third year pharmacy students responded to both sur-
veys (response rate 52%). The students who were presented with the picture of a Black patient rated the
patient’s pain and the reliability of the patient’s family as higher than students presented with the picture
of a White patient. Students had more negative implicit and explicit bias towards Black patients. Neither
implicit nor explicit bias correlated with student responses to the clinical cases.
Conclusion. Evidence of slight to moderate negative implicit bias and slight negative explicit bias
towards Black patients was identified in this group of pharmacy students. Future studies that include a
more representative population and heighten the stakes of the clinical scenario should be done to investi-
gate a possible correlation between bias and clinical behaviors.
Keywords: bias; implicit; race; prejudice

INTRODUCTION
Health disparities are evident when comparing care

between different races. Health disparities are defined as
“…preventable differences in the burden of disease,
injury, violence, or opportunities to achieve optimal health
that are experienced by socially disadvantaged pop-
ulations.”1 From 2014-2016, 42% of Agency for Health-
care Research and Quality measures were worse for Black
patients thanWhite patients, and these included the number
of patients with an adverse event to a low molecular weight

heparin, number of deaths in hospitalized patients with
expected lowmortality, and number of hospitalized patients
with an adverse event to a hypoglycemic agent.2 Discrimi-
nation has likely resulted in these health disparities.3

Discrimination may be the result of bias, which may
be explicit or implicit. Explicit bias is a situation where an
individual recognizes that he or she holds negative feel-
ings or beliefs towards one group over another or favors a
certain group, unlike implicit bias, where an individual
is unaware of negative feelings, beliefs, or preferences.4

Several investigators have identified an association bet-
ween implicit bias and differential treatment of patients by
practicing health care providers.5,6 Physicians with a pro-
White bias were more likely to agree with prescribing
narcotics for White patients than for Black patients.5
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Physicians with a pro-White bias were also more likely to
treat White patients than Black patients with thrombo-
lytics.6 The association between implicit bias and differen-
tial treatment was seen even when the association between
explicit bias and differential treatment did not exist.6 These
unconscious biases may be evident to patients as well.
Black patients were less likely to perceive that the clinician
respected them, less likely to respect the clinician, had less
confidence in the clinician, and were less likely to recom-
mend the clinician to others when the clinician scored at a
higher level of implicit positive bias forWhite patients.7

Other investigators, however, have not observed a
correlation between bias and clinical decisions. No associ-
ation was found between implicit bias and pediatrician
treatment decisions regarding urinary tract infections,
attention deficit disorder, and asthma.5 First year medical
students were asked to rate a patient’s pain and assess the
reliability of information provided by a patient’s family
using clinical vignettes.8 Interestingly, students with a
pro-White bias did not respond any differently to the
vignettes when compared to students without bias and to
students with a pro-Black bias.

Although many pharmacy school programs incorpo-
rate the topic of cultural competence/cultural sensitivity
within their curricula, very few publications discuss
increasing student awareness of implicit bias or discussing
methods to reduce bias.9-18 The purpose of this study was
to identify the extent of implicit and explicit bias in a sam-
ple of Doctor of Pharmacy (PharmD) students and to
determine whether there is an association between implicit
bias, explicit bias, and responses to clinical cases assessing
patients of a different race.

METHODS
This cross-sectional study was conducted with Doc-

tor of Pharmacy students from six schools and colleges of
pharmacy within the United States. Each of the participat-
ing pharmacy schools obtained institutional review board
(IRB) approval prior to participating in this study, and
their IRB approval letters were submitted to the University
of Missouri-Kansas City (UMKC) IRB. This study was
deemed exempt by the UMKC IRB. The participating
institutions and student populations were selected based
on convenience sampling and interest in the project to pro-
vide a sufficient sample size to detect a correlation. Demo-
graphics of each institution are provided in Table 1.

A total of 688 first, second, and third year students
enrolled in a social/behavioral/administrative science
course within each institution’s required curriculum were
invited to participate in the study from April 2019 through
April 2020. A verbal consent script was read to students
prior to the surveys being administered. Participants com-
pleted the survey while participating in class. Only those
students who consented participated in the study. There
were no consequences for not participating in the study.
Participants answered questions anonymously.

The first survey collected demographic information
from the subjects and asked the participants to respond to
two cases. The first case was a 48-year-old male present-
ing to the emergency department after being assaulted.
The second case was a 35-year-old female, two days post-
operative presenting with symptoms suggesting delirium
tremens. Investigators provided a picture of the patient for
each case. Some participants received a picture of a Black
patient for a case while other participants received a

Table 1. Characteristics of Schools and Colleges of Pharmacy Participating in a Study to Identify Pharmacy Students’ Implicit
and Explicit Biases Associated With Patients’ Race

College/School
Total enroll-
ment (2019)

Student year
in program

Students
invited to
participate

(n)

Response
rate per

school (%)
Urbana

location
Public or
private Region

Cedarville University 183 P1, P2 36 81 No Private Midwest

Manchester University 280 P3 202 68 No Private Midwest

University of Findlay 306 P3 62 95 No Private Midwest

University of Maryland
Eastern Shore

142 P1 32 63 No Public Mid-Atlantic

University of Missouri
– Kansas City

583 P1 153 82 Yes Public Midwest

University of
Tennessee

725 P1 203 18 Yes Public South

Abbreviations: P15first professional year; P25second professional year; P35third professional year.
a As defined by Pharmacy College Application Service (PharmCAS), except for the location of the students at the University of Tennessee where
all invited students were on an urban campus.
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picture of aWhite patient for the same case. At one school,
students were randomly assigned a picture. At the remain-
ing schools, student names were arranged alphabetically
and the students in the first half of the class received a pic-
ture of a white patient for the first case while students in
the second half of the class received a picture of a Black
patient for the first case. At all schools, the race of the
patient was reversed for the second case. The camera
angle, the distance between the patient and the camera, the
patient’s facial expression, and the patient’s position
(lying in bed) were the same regardless of the patient’s
race. The text describing the patient’s history of present
illness and the questions regarding each case were the
same regardless of the race of the patient. The participants
indicated the race of both patients in the first survey. The
student also rated the patient’s pain for the first case on a
scale of 1-10 (1 being the least pain and 10 being the worst
pain imaginable) and the reliability of information pro-
vided by the patient’s family for the second case on a scale
of one to five (15very reliable, 25reliable, 35uncertain,
45unreliable, 55very unreliable). This portion of the
survey was adapted from a previous study on implicit
bias.8

Immediately following the first survey, investigators
instructed the participants to complete the Harvard Race
Implicit Association Test (IAT). The Race IAT identifies
unconscious bias by measuring how long it takes an indi-
vidual to group a picture of a person of a certain race with
words that have either a positive or negative connotation.
The theory behind the Race IAT is that those with negative
bias towards a certain race will take longer to group the
picture of a person of that race with a positive word and
vice versa. Those completing the Race IAT are notified if
they have a strong, moderate, or slight preference for
White or Black people or if they have no preference. The
predictive validity of the IAT has been demonstrated in
previous literature.19

Immediately following completion of the Race IAT,
the investigators provided the participants with a link to a
second survey in which the participants indicated the
results from their Race IAT, their preference for White vs
Black persons (strongly prefer, moderately prefer, slightly
prefer, or no preference), and how warm or cold they felt
towards Black vsWhite persons using a scale of 0 to 10 on
which 0 represented the coldest feelings, 5 represented
neutral feelings, and 10 represented the warmest feelings.
The Race IAT results and the explicit preferences were
translated into rankings from 1 (strong preference for
White people) to 4 (no preference for either race) to 7
(strong preference for Black people).

Survey responses were linked using a unique identi-
fier code. Participants that completed both surveys and

whose responses from the first survey could be linked to
the second survey were included in the statistical analysis.
Descriptive statistics were used to summarize the extent of
implicit bias, explicit bias, and responses to clinical cases.
The Mann-Whitney test was used to compare results
between various subgroups of participants. Pearson corre-
lation was used to determine the correlation between bias
scores and responses to clinical cases.

RESULTS
Three hundred fifty-seven (357) participants (over-

all response rate 52%) responded to both surveys and
provided a unique identifier code that allowed for their
responses to the first survey to be linked to their
responses to the second survey. Table 2 summarizes the
demographic data of these respondents. The majority of
students were white, female, 22-25 years of age, attend-
ing pharmacy school in the Midwest, and enrolled in the
first year of pharmacy school. Two hundred seventeen

Table 2. Demographics of Participants in a Study to Identify
Pharmacy Students’ Implicit and Explicit Biases Associated
With Race

Demographic Students, n (%)

Year of pharmacy school enrollment

First 211 (59.1)

Second 53 (14.8)

Third 93 (26.1)

Age (years)

18-21 83 (23.2)

22-25 201 (56.3)

26-29 49 (13.7)

30-33 15 (4.2)

Older than 33 8 (2.2)

Prefer not to answer 1 (0.3)

Gender

Female 223 (62.5)

Male 131 (36.7)

Prefer not to answer 3 (0.8)

Race/ethnicitya

White 258 (72.3)

Black or African American 27 (7.6)

Asian 31 (8.7)

Hispanic or Latinx 9 (2.5)

Multi-racial 5 (1.4)

Native Hawaiian or Other Pacific Islander 1 (0.3)

Prefer not to answer 8 (2.2)
a Respondents could select more than one answer.
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subjects were presented with a picture of a Black patient
and 139 subjects were presented with a picture of a
White patient for the first case. The median pain rating
score given by students presented with a picture of a
Black patient was higher than the average pain rating
score given by students presented with a picture of a
White patient (7 (IQR:6-8) vs 6 (IQR:5-7), p,.05).

One hundred thirty-two students (132) were pre-
sented with a picture of a Black patient and 225 students
were presented with a picture of a White patient for the
second case. Subjects presented with a Black patient rated
the information provided by the patient’s family as more
reliable than the students presented with a white patient
(2 [IQR:2-3]) vs 3 [IQR:3-4], p,.05).

Themean rank for Race IAT scores was 2.76, indicat-
ing that most subjects had a slight to moderate implicit
preference for White people. The mean rank of explicit
preference was 3.73, indicating that most subjects had a
slight explicit preference for White people. The mean
rankings of warmth towards Black and White people was
7.65 and 7.76 respectively, indicating most subjects had
generally warm feelings for both Black and White people.
The extent of implicit and explicit bias did not differ
between students enrolled in their first or second year and
students enrolled in their third year or between students
who were shown a picture of a Black patient and students
who were shown a picture of aWhite patient (p..05). The
extent of implicit bias and level of warmth towards Euro-
pean Americans and African Americans did not differ
between students enrolled in an urban vs rural school
(p..05). The extent of explicit bias was statistically differ-
ent between students enrolled in an urban vs rural school
(p,.05), but the difference was not meaningful (median
score was 4 for both urban and rural students). The extent
of how warm students felt towards European Americans
did not differ between Black and non-Black students.
Compared to Black students, non-black students had a
stronger implicit preference for European Americans (2 vs
4, p,.05), more explicit preference for European Ameri-
cans (4 vs 5, p,0.05), and less warmth for African Ameri-
cans (8 vs 9, p,.05).

The correlations between implicit bias, explicit bias,
and responses to clinical cases are presented in Table 3.
No variable, including results of the Race IAT, measures
of explicit preference, measures of warmth towards White
people, and measures of warmth towards Black people,
demonstrated a significant correlation with ratings of pain
or family reliability provided for the patient cases.

DISCUSSION
While pain scores and family reliability scores were

higher for participants presented with a patient case and a
photograph of a Black patient than for participants pre-
sented with the same case and a photograph of a White
patient, one might question the clinical significance of the
differences. The differences were less than one point and
it would be unlikely for a respondent noting a difference to
note a change less than one point. In another study,
although health professionals with more negative implicit
bias towards Black patients were less likely to prescribe a
narcotic for them,5 the overall pain rating was higher for
the Black patient and a correlation did not exist between
implicit bias and ratings of pain in this study. However,
the lack of correlation between bias and pain scores, as
well as bias and reliability scores, does not allow for the
conclusion that health professional bias does not have an
impact on patient care. Reliance on implicit bias may be
stronger when the provider is faced with cases where they
must make quick, difficult decisions with incomplete
data.20 Because participants answered the questions anon-
ymously in a classroom session, participating in the study
was likely less stress inducing than having to make a deci-
sion regarding a real patient where the decision would
have a greater impact.

Several limitations exist for this study. The results
may not be generalizable to the whole pharmacy student
population given differences between sample and popula-
tion demographics. The sample of respondents is similar
to all pharmacy schools accredited by the Accreditation
Council for Pharmacy Education with respect to the pro-
portion of female students but has a higher percentage of

Table 3. Correlation Coefficients Between Clinical Cases and Measures of Bias from a Sample of Pharmacy Students from
Six Schools/Colleges of Pharmacy (N5357)

Correlation coefficient (p value)

Case
Implicit preference
(Race IAT Result)

Explicit
preference

Warmth towards
White people

Warmth towards
Black people

Case 1: rating patient’s pain 0.075 (0.115) 0.035 (0.513) 0.056 (0.294) 0.010 (0.857)

Case 2: rating reliability of information
provided by patient’s family

20.048 (0.370) 20.022 (0.680) 20.004 (0.944) 0.013 (0.800)
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White students and lower percentage of Black students.21

Demographics relating to socioeconomic status and sexual
orientation were not collected from the participants and
may affect the level of bias. Most of the sample included
first year students, so whether the results can be applied to
students enrolled in later years is uncertain. The total num-
ber of participants was impacted by technical difficulties
with accessing and completing the surveys at one site. Sev-
eral students were unable to complete both surveys within
the allotted time. No identifiable information was collected
from the participants but still participants may have been
compelled to provide more socially acceptable responses
than truthful responses, leading to an underestimation of
bias. The validity of the measures of explicit bias in phar-
macy students has not been investigated. Finally, schools
and colleges of pharmacy differ as to when and to what
extent cultural sensitivity is taught within their curriculum,
which could have an impact on the magnitude of student
implicit and explicit bias and the correlation between bias
and clinical decisions. Notably, despite the effect of under-
estimation, pro-White bias was indeed discovered. Further
investigation of this bias is warranted.

CONCLUSION
Bias towards Black patients was found among a sam-

ple of pharmacy students at six US schools and colleges of
pharmacy. Future studies that include a more representa-
tive student population and heighten the stakes of the clini-
cal scenario should be done to investigate a possible
correlation between bias and clinical behaviors.
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