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BACKGROUND: Few studies have directly investigated
the association of clinicians’ implicit (unconscious) bias
with health care disparities in clinical settings.
OBJECTIVE: To determine if clinicians’ implicit ethnic
or racial bias is associated with processes and out-
comes of treatment for hypertension among black and
Latino patients, relative to white patients.

RESEARCH DESIGN AND PARTICIPANTS: Primary
care clinicians completed Implicit Association Tests of
ethnic and racial bias. Electronic medical records were
queried for a stratified, random sample of the clinicians’
black, Latino and white patients to assess treatment
intensification, adherence and control of hypertension.
Multilevel random coefficient models assessed the
associations between clinicians’ implicit biases and
ethnic or racial differences in hypertension care and
outcomes.

MAIN MEASURES: Standard measures of treatment
intensification and medication adherence were calcu-
lated from pharmacy refills. Hypertension control was
assessed by the percentage of time that patients met
blood pressure goals recorded during primary care
visits.

KEY RESULTS: One hundred and thirty-eight primary
care clinicians and 4,794 patients with hypertension
participated. Black patients received equivalent treat-
ment intensification, but had lower medication adher-
ence and worse hypertension control than white
patients; Latino patients received equivalent treatment
intensification and had similar hypertension control,
but lower medication adherence than white patients.
Differences in treatment intensification, medication
adherence and hypertension control were unrelated to
clinician implicit bias for black patients (P=0.85, P=
0.06 and P=0.31, respectively) and for Latino patients
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(P=0.55, P=0.40 and P=0.79, respectively). An increase
in clinician bias from average to strong was associated
with a relative change of less than 5 % in all outcomes for
black and Latino patients.

CONCLUSIONS: Implicit bias did not affect clinicians’
provision of care to their minority patients, nor did it
affect the patients’ outcomes. The identification of
health care contexts in which bias does not impact
outcomes can assist both patients and clinicians in
their efforts to build trust and partnership.

KEY WORDS: hypertension; healthcare disparities; discrimination;
implicit bias; race/ethnicity; quality.

J Gen Intern Med 29(7):987-95

DOI: 10.1007/s11606-014-2795-z

© Society of General Internal Medicine 2014

INTRODUCTION

Ethnic and racial health disparities persist in health care,
with long-standing concerns that clinician bias contributes
to the problem.' The Institute of Medicine (IOM)* has
called for research to identify clinical situations in which
bias may operate.

Bias against minority groups is a more complex
phenomenon than is commonly appreciated. Bias can be
overt (explicit bias) or hidden and unconscious (implicit
bias).® Implicit bias is often present even when explicit
bias is absent.'®'" Recent studies'*'* show that clinicians
are no different from the broader population, having
substantial implicit bias against minority groups, even as
they report little explicit bias. Greater implicit bias among
clinicians, in turn, has been linked to less patient-centered
interactions with black patients.'”™'” Evidence on the
effects of clinician implicit bias on medical decisions in
hypothetical scenarios has been mixed.'*"'®2°

The linkage between clinician implicit bias and more
technical processes and outcomes of care has not been
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directly investigated. This study was conducted to help fill
that gap. We focused on primary care because it is the
cornerstone of the health care system in the United States.
Americans in 2009 made over 1 billion office visits for
health care, of which the majority for both whites and
blacks were to primary care clinicians.”’ The most common
diagnosis in these visits was essential hypertension.”* Due
to the importance of primary care, the prevalence of
hypertension, and documented ethnic/racial disparities in
hypertension control,”® we investigated the potential asso-
ciation between clinicians’ implicit biases and ethnic/racial
differences in their patients’ intensification of treatment,
medication adherence and hypertension control.

METHODS

Study Participants and Data Collection:
Clinicians

Adult primary care clinicians in the Denver metropolitan
area were recruited in a prior study on ethnic/racial
attitudes.'” Implicit bias data collected from these clinicians
were included in the present study for the two participating
organizations that had electronic patient data. Denver
Health is an integrated safety-net system that sees more
than 100,000 unique patients in its community clinics each
year. Kaiser Permanente Colorado is a closed panel, group
model, not for-profit health maintenance organization
(HMO) with approximately 480,000 members in the
Denver metropolitan area. Institutional Review Boards for
each institution approved the study protocol.

Implicit Association Test. Implicit ethnic and racial biases
were measured with two Implicit Association Tests
(IATs).>*?® The IAT assesses the relative speed with
which one can respond to a group and positive vs.
negative words. Implicit bias against ethnic minorities
compared with whites, for example, is shown if one is
significantly faster when minority faces and negative words
require the same response while white faces and good
words require another response, compared with the reverse
pairing. The larger this performance difference, the stronger
the implicit bias (see https://implicit.harvard.edu). The IAT
has been widely used and its psychometric properties and
methodological strengths and limitations have been
extensively reviewed.?*° Implicit attitudes, as measured
by the IAT over multiple points in time, have been shown to
have reasonable stability.”*® The two IATs completed by
the clinicians in this study were validated in previous
research to measure implicit bias against blacks compared
with whites and against Latinos compared with whites.'*
Possible scores ranged from —2 to +2, with negative scores

indicating bias against whites, positive scores indicating
bias against blacks or Latinos, and 0 indicating no bias.

Study Participants and Data Collection:
Patients

Patients were identified through primary care visit patterns.
Eligible patients saw a participating clinician for a majority
of primary care visits, at least three times during the
observation period (June 2006 — May 2009). Patients who
saw two clinicians exactly 50:50 (8 % of the sample) were
assigned to the most recent clinician. A prior study'® with
this patient population produced 93 % agreement between
this algorithm and the patients’ own identification of their
primary care clinician.

The patients’ records were screened to identify those with
two or more diagnoses of hypertension (401.xx—404.xx).’
Patients were then eligible for inclusion if: (a) there was no
comorbidity that would significantly alter hypertension
treatment (e.g., end-stage renal disease or hospice care); (b)
they had at least one blood pressure (BP) recorded in the last
18 months of the observation period; and (c¢) their recorded
ethnicity/race was either black, Latino or white. Patients were
excluded if they had opted out of research studies. Additional
requirements were set for each outcome. Because participation
in the study could alter clinicians’ subsequent behavior with
patients, treatment intensification and medication adherence
were examined during the 3 years (June 2006-May 2009) just
prior to the clinicians’ participation. BP records were analyzed
through November 2009.

Conceptual Model Guiding Patient Measures.
Conceptually, clinicians’ implicit bias may alter minority
patients’ treatment and health in two ways, as shown in
Fig. 1> First, implicit bias may have a direct, negative
effect on clinicians’ decisions about their patients (Path A).
Second, it may indirectly affect care processes through
reductions in the quality of clinical interactions (Path B).
The combination of these two processes would result in
reductions in treatment intensification and patients’
medication adherence, which in turn would reduce
patients’ hypertension control.

Treatment Intensification. Established procedures were
followed to assess treatment intensification on the basis of
pharmacy dispensing records.’**> A baseline regimen was
defined for each patient by the antihypertensive medication
fills in a 90-day period, initiated by the first fill following
the patient’s first visit with the clinician during the
observation period.

Observed treatment intensification was defined as a dose
increase of an existing antihypertensive medication or the
addition of a new class of antihypertensive medication. An
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Figure 1. Conceptual model of the influence that clinician implicit
bias may have on treatment, adherence and control of hyperten-
sion. Variables that are assessed in this study appear in bold print.
Path A indicates the potential for clinician bias to affect decisions
about treatment intensification. Path B indicates the potential for
clinician bias to affect patients’ trust and commitment to
medication adherence. Many additional factors that affect treat-
ment, adherence and hypertension control, including recursive
processes, are not shown in this figure.

expected treatment intensification was defined as a visit in
which a recorded BP was elevated above guidelines for
hypertension control, contained in the Seventh Report of the
Joint National Committee on Prevention, Detection, Eval-
uations, and Treatment of High Blood Pressure (JNC7).>®
Using a standard scoring method,”***"-** appropriate
treatment intensification was calculated after the baseline
period, by subtracting the number of expected intensifica-
tions from the number of observed intensifications, and then
dividing this difference by the number of primary care visits
during the observation period. This score had a range of —1
to 1, with —1 indicating no intensification at any visit with
an elevated BP, 0 indicating intensification at every visit
with an elevated BP, and 1 indicating intensification at
every visit regardless of BP. Patients could only be included
in this analysis if they had filled antihypertensive prescrip-
tions during the baseline and follow-up periods, and if they
had BP measures during the follow-up period.

Medication Adherence. Established procedures were
followed to calculate medication adherence on the basis of
pharmacy records.’*?> Medication adherence was
calculated for each patient only after the patient’s first
visit with the clinician during the observation period. At
least two antihypertensive medication fills following that
first visit were necessary for inclusion in the analysis.

A standard adherence score was calculated as the percent
of days covered®*>>*%%° (0-100 %), based on the number
of days of antihypertensive medication obtained divided by
the number of days between the first and last refill. For
patients receiving multiple antihypertensive medications, an
average score was calculated.

Hypertension Control. All electronic BP records were
obtained for outpatient primary care visits during the
observation period.*'** To ensure appropriate connection
to the clinician, BP was analyzed only after the patient’s
first visit with the clinician in that period. If more than one
BP was recorded in a single day, the average for that day
was used.

The primary measure of hypertension control was the
percentage of time (0—100 %) that patients’ BP met JNC7
guidelines.*® Specifically, for each patient, each BP record
in the observation period was characterized as meeting or
not meeting JNC7 guidelines, and then this designation was
given for the number of days until the next BP record. The
total number of days designated as meeting guidelines was
then divided by the total number of days between the first
and last BP records, to control for the amount of time that
was considered for that patient. Secondary measures of
hypertension control included the percentage of time (0—
100 %) the patients were kept out of Stage 2 hypertension®®
and longitudinal analysis of all of the patients’ systolic BP
(SBP) records across the observation period. We focused on
SBP because uncontrolled SBP has a stronger association
with important health outcomes than diastolic BP.** An
analysis with diastolic BP produced the same results (data
not shown).

Comorbidities. 1CD-9 codes were obtained for the
observation period and the year prior. The comorbidity
algorithms developed by Quan and colleagues** were used
to define relevant comorbidities: diabetes, congestive heart
failure (CHF), coronary heart or artery disease (CHD),
cerebrovascular disease (CVD), and peripheral vascular or
arterial disease (PVD). Lab records for serum creatinine
were also obtained to calculate eGFR for chronic kidney
disease (CKD; eGFR <60 mL/min/1.73 m?), using the
abbreviated Modification of Diet in Renal Disease study
equation.*’

Sociodemographics. Patients’ age, gender and ethnicity/
race were obtained from administrative records. A prior
study'® with these patients showed that the records were
90 % consistent with patients’ self-identified ethnicity/race.

Statistical Analysis

The primary effects of interest were ethnic or racial
differences in treatment intensification, medication adher-
ence and control of hypertension, and the associations
between these differences and levels of clinician implicit
bias. The data were analyzed using multilevel random
coefficient modeling (mixed effects models), with patients
modeled at level 1, clinicians at level 2 and clinics at level
3. This analysis provided estimation of the main effects at
each level, as well as testing the effects of the interaction
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between patients’ ethnicity/race (level 1) and clinician
implicit bias (level 2). The clinicians’ IAT scores for bias
against blacks were used as predictors of outcomes for
black patients; IAT scores for bias against Latinos were used
as predictors of outcomes for Latino patients. Because the
IAT measures relative bias (black vs. white or Latino vs.
white), white patients always served as the ethnic/racial
reference group.

All outcomes were analyzed as continuous variables. A
common set of patient covariates was included in each
analysis: age, gender and comorbidities (diabetes, CHF,
CHD, CVD, PVD & CKD). Patients’ ethnicity/race, gender,
age (<60 vs. 60+ yrs) and the presence of each comorbidity
were analyzed as dichotomous. The longitudinal analysis of
patients’ BP also included time (in years) as a parameter.

Sampling and Power Analysis. Based on the ethical
principle of accessing only the patient records necessary to
achieve our scientific aim, stratified random sampling was
used. We randomly selected equal numbers of patients from
the three ethnic/racial groups and approximately equal
representation from age and gender groups for each
primary care clinician, when sufficient patients were
available. Initial sample size calculations were based on
conservative estimates of the interclass correlations.

With our observed sample sizes and interclass correla-
tions (e.g., 0.6 % unexplained variance among clinicians for
percent time at JNC7 guidelines), we had 90 % power
(alpha=0.05, two-sided, using hierarchical model analysis)
to detect associations between clinician implicit bias and
ethnic/racial variation in outcomes that correspond to
correlations as low as 0.12 and 0.09 for black and Latino
patients, respectively. For example, for percent time at
IJNC7 guidelines, we had 90 % power to find a statistically
significant effect as small as a 3.57 % difference for black
patients (2.78 % for Latino patients), associated with a one
standard deviation change in clinician implicit bias.

RESULTS

From the original sample of clinicians who completed
measures of ethnic/racial bias,'” 138 were eligible for this
study because their organizations maintained electronic
health records (66 % of the original sample; 52 % of
primary care clinicians in the participating organizations).
These clinicians were 54 % female, 83 % white, and 49 %
had more than 10 years of clinical experience. Nearly 70 %
of the clinicians showed some implicit bias against blacks
or Latinos; 42 % of the sample had moderate-to-strong
levels of bias against blacks and 51 % of the sample had
moderate-to-strong levels of bias against Latinos.

Figure 2 shows the patient selection process for this
study. Table 1 shows the characteristics of the final sample

of 4,794 patients (982 black; 1,484 Latino; 2,328 white).
Compared to the white patients, the minority patients were
slightly younger, had more visits with their clinicians and
had similar rates of comorbidities, with the exceptions of
diabetes (higher among Latinos), and PVD and CKD
(higher among Whites).

Treatment Intensification

Average levels of treatment intensification did not differ
significantly across groups (P=0.31). As shown in Table 2,
averages of —0.37 to —0.40 indicate that intensification
occurred 37 %40 % less frequently than would be expected
by the number of elevated BP readings. Variation in treatment
intensification was not associated with clinician implicit bias
(P=0.85 for black patients and P=0.55 for Latino patients; see
Table 3 for full parameter estimates). As shown in Table 4, a 1
SD increase in clinician bias (e.g., from average to strong bias)
was associated with no change in treatment intensification for
black patients and an increase of 0.01 in intensification for
Latino patients.

Medication Adherence

Average levels of medication adherence were lower for
black and Latino patients than white patients (P<0.0001;
79.3 % and 81.4 %, versus 86.8 %, respectively). Variation
in adherence was not associated with clinician implicit bias
(P=0.06 for black patients and P=0.40, for Latino patients;
Table 3). A 1 SD increase in clinician bias was associated
with 0.4 % increase in adherence for black patients and
0.1 % decrease in adherence for Latino patients.

Hypertension Control

The average percentage of time that patients’ BP met
guidelines was lower for black patients (43.5 %, P<0.01)
than for Latino (47.7 %) or white (47.4 %) patients.
Variation in hypertension control was not associated with
clinician implicit bias (P=0.31 for black patients and P=
0.79 for Latino patients; Table 3). A 1 SD increase in
clinician implicit bias was associated with 1.7 % (6 days/
year) decrease for black patients and 0.6 % (2 days/year)
increase for Latino patients.

Secondary measures of hypertension control produced
equivalent results. Black patients spent less time than white
patients out of Stage 2 hypertension (87.0 % vs. 91.5 %, P<
0.0001), and across the observation period, had overall
higher SBP than white patients (SBP=134.8 vs.
132.5 mmHG, P<0.0001). Latino patients did not differ
from white patients in time out of Stage 2 Hypertension
(P=0.16) or SBP over time (P=0.43; Table 2). Clinician
implicit bias was not associated with time out of Stage 2
hypertension (P=0.19 for black patients and P=0.90 for
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Figure 2. Flow of hypertension patients included in the study. Notes: *2 excluded for no BP recorded after first visit with clinician; **1,611
excluded: 505 had no anti-hypertension prescription fills at all, 228 had no fills following first visit with clinician, 597 had less than two BP,
and 281 had no fills during the follow-up period; ***966 excluded: 505 had no anti-hypertension prescription fills at all, 228 had no fills

following first visit with clinician, and 233 had only one fill.

Latino patients; Table 3), nor with SBP over time (P=0.89
for black patients and P=0.63 for Latino patients; full
parameter estimates are available in online appendix).

DISCUSSION

This study found no evidence that the implicit biases of
primary care clinicians were associated with less treatment

Table 1. Clinical and Demographic Characteristics of Hypertension Patients by Ethnicity/Race

intensification, worse adherence or worse BP control for
black or Latino patients receiving care for hypertension.
Our conceptual model suggests two routes through which

clinician bias may produce ethnic/racial health disparities:
A direct effect on clinical decision-making, and an indirect
effect through communication and clinical interaction. A
closer look at the evidence suggests that additional factors
may need to be considered.

Research on the direct route has produced mixed results,
and until now was entirely derived from surveys using

Characteristics Black Latino White
n=982 n=1,484 n=2,328
Age M (SD)* 57 (12) 60 (13) 63 (13)
Female Gender (%) 574 (59 %) 878 (59 %) 1,330 (57 %)
Proportion of visits with clinician M (SD) 0.79 (0.17) 0.78 (0.17) 0.78 (0.17)
Number of visits with clinician M (SD)*** 9.9 (6.9) 10.2 (7.1) 9.3 (6.5)
Comorbidities
Diabetes (%)*** 355 (36 %) 745 (50 %) 800 (34 %)
CHF (%) 87 (9 %) 114 (8 %) 163 (7 %)
CHD (%) 136 (14 %) 226 (15 %) 380 (16 %)
CVD (%) 73 (7 %) 131 (9 %) 223 (10 %)
PVD (%)*** 45 (5 %) 80 (5 %) 192 (8 %)

CKD (%)***

298 (30 %)

518 (35 %)

1,105 (48 %)

***Racial/ethnic groups differ significantly, p<0.001
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Table 2. Adjusted Outcome Averages by Patients’ Ethnicity/Race

Outcome Black Latino White
Treatment Intensification —-0.40 -0.37 —-0.39
Percent Days Covered with Antihypertensive Medication 79.3 Yp*** 81.4 9o*** 86.8 %
Percent Time at INC7 Goal 43.5 %* 47.7 % 47.4 %
Percent Time out of Stage 2 Hypertension 87.0 %o*** 90.7 % 91.5 %
Systolic BP (mm HG) 134.8%** 132.8 132.5
Diastolic BP (mm HG) 81.0%** 78.5 78.9
Number of Antihypertensive Medications

Baseline 2.01%** 1.78 1.70

Follow-up 2.53%%** 2.24% 2.13

*<0.05, ***p<0.001 different from white comparison group

NOTES: Treatment Intensification was the proportion of time that patients’ anti-hypertension medications were increased in dosage or class, given
an elevated BP; a negative proportion indicates fewer intensifications than elevated BP All outcomes were adjusted for patients’ age, gender and
comorbidities (diabetes, CHE CHD, CVD, PVD and CKD). Systolic and diastolic BP were also adjusted for time. The number of patients in each

group differs across outcomes (see Fig. 2)

hypothetical clinical vignettes. A widely cited report by
Green and colleagues'® found that resident clinicians with
greater implicit bias were less likely to recommend
thrombolytic therapy for a hypothetical black patient with
myocardial infarction, but this did not occur when the
patient was described as white. On the other hand, a
study'®!'? on pediatric decision-making showed that some
of the hypothetical decisions were associated with implicit
bias, but others were not. Finally, a study” with medical
students failed to find any relation between hypothetical
clinical decisions and the students’ implicit bias. The null
results obtained in the current study suggest that the
medical decisions of these experienced, primary care
clinicians were not influenced by implicit bias, at least not
to an extent that compromised the care processes and

outcomes that were investigated with the patients included
in this study.

Evidence on the second, communication-based route has
been more consistent. Several studies'>™"” found that clinician
implicit bias was associated with worse clinical interactions
with black patients. In our own work with the same clinicians
and patient population studied here," black patients reported
less patient-centered treatment from clinicians who had higher
levels of implicit bias. Communication issues are in and of
themselves important, and other research suggests that lower
quality communication is associated with less continuity of
care, worse adherence and worse outcomes over time. 048
Research has yet to show, however, that the effects of bias on
communication has these downstream effects. The null results
obtained in the current study suggest that the bias-associated

Table 3. Multilevel Model Estimates and Standard Errors for Processes and Outcomes Associated with Hypertension Treatment

Antihypertensive Percent Days Percent Time BP at Percent Time out of
Treatment Antihypertensive JNC7 Goal Stage 2
Intensification Meds Covered Hypertension
Estimate SE Estimate SE Estimate SE Estimate SE
Covariance Parameters
Clinic 0.002 0.001 7.3 4.0 28.3 11.1 4.8 2.5
PCP 0.001 0.001 8.5 2.9 5.9 4.3 3.7 1.8
Residual 0.127 0.003 339.1 7.9 896.3 18.7 323.0 6.7
Fixed-Effect Parameters
Intercept —0.281 0.017 83.7 0.9 58.9 1.5 91.9 0.8
Male 0.018 0.013 0.1 0.6 -1.5 0.9 -0.9 0.6
60+ years —0.003 0.014 6.0%** 0.7 0.2 1.0 -0.4 0.6
Diabetes —0.143%** 0.013 0.3 0.6 —14.3%%* 0.9 0.8 0.6
CHF 0.078%* 0.025 —3.2%% 1.2 2.6 1.8 -0.3 1.1
CHD 0.057%* 0.019 0.6 0.9 6.1%%%* 1.3 1.5 0.8
CVD —0.005 0.022 0.1 1.1 2.9 1.6 -0.5 1.0
PVD 0.016 0.025 0.4 1.2 3.6% 1.8 -0.5 1.1
CKD —0.173%** 0.014 —0.6 0.7 —17.7%%* 1.0 -0.5 0.6
Black —0.012 0.018 —7.5%%* 0.9 —3.9%* 1.2 —4.6%** 0.7
Black:White IAT 0.007 0.030 —3.8% 1.7 -1.9 22 -1.2 1.4
Race*IAT —0.011 0.059 53 2.9 —4.1 4.1 32 2.5
Latino 0.016 0.015 —5.4%%% 0.7 0.3 1.1 -0.9 0.6
Latino:White IAT 0.014 0.024 1.3 1.4 2.3 1.8 -1.0 1.1
Ethnicity*IAT 0.022 0.038 -1.5 1.8 -0.7 2.6 -0.2 1.6

Estimates different from zero, *p<0.05, **p<0.01, ***p<0.0001

NOTE: Patient gender; age, comorbidities and race are dichotomous (0 or 1), and IAT scores are mean-centered. The intercept is the estimate for
young, white females without comorbidities. Race*IAT is the interaction between patient race (black vs. white) and the Black:White IAT
Ethnicity*IAT is the interaction between patient ethnicity (Latino vs. white) and the Latino:White IAT
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Table 4. Predicted Outcomes for Black and Latino Patients Associated with a 1 SD Increase in Clinician Implicit Bias

Outcome Black Patients Latino Patients

Black:White IAT Latino:White IAT

M Bias +1 SD Bias M Bias +1 SD Bias

(IAT=0.30) (IAT=0.59) (IAT=0.32) (IAT=0.70)
Treatment Intensification -0.40 -0.40 -0.37 -0.36
Days Covered with Antihypertensive Medication 79.3 % 79.7 % 81.4 % 81.3 %
Time at INC7 BP Goal 435 % 41.8 % 47.7 % 483 %
Time out of Stage 2 Hypertension 87.0 % 87.6 % 90.7 % 90.3 %
Systolic BP (mm HG) 134.8 134.7 132.8 133.0

NOTES: Predictions are adjusted for patients’ age, gender and comorbidities (diabetes, CHE CHD, CVD, PVD and CKD); white patients served as
the reference group in each analysis. SBP is also adjusted for time. None of the predicted changes were statistically significant

communication problems we previously observed'” did not
translate into less intensive treatment, worse adherence or worse
hypertension control for patients.

The conditions of our study identify some of the factors
that may determine whether or not clinician bias contributes
to ethnic/racial health disparities. Primary care has a
number of features that are likely to mitigate the impact of
bias. First is the opportunity in primary care for patients and
clinicians to develop strong working relationships. The
patients in our study received regular care from the same
clinician for an average of nine visits across 3 years.
Second, the processes and outcomes we examined were
assessed over the course of years, with many opportunities
for adjustment to address the patients’ medical needs in
ways that avoided the influence of bias. Third, there are
strong expectations for meeting hypertension control guide-
lines in both of the organizations included in this study, and
there is general awareness of the problem of uncontrolled
hypertension, particularly among blacks. Finally, there are
checks and balances that often occur in primary care teams
(e.g., clinicians, nurses and pharmacists), particularly in the
integrated health care systems we studied. Implicit bias may
be more likely to affect care delivered outside of established
relationships, or without teams or systems support, or in
decisions made under time pressure, with limited informa-
tion or without the benefit of clear guidelines.***’

This study has several limitations. The results are limited to
primary care clinicians and their patients with diagnosed
hypertension who received regular care. The study results are
also limited to the two largest minority groups in this
geographic area (blacks and Latinos); there were not enough
patients in other groups to include them in the analysis.
Clinician implicit bias may have greater effects on care
processes and outcomes under different conditions than those
studied here, as outlined previously. Pharmacy fills provide
only a proxy for clinicians’ intentions for treatment intensifi-
cation. Finally, the disparities in hypertension care between
white, Black and Latino patients in these two delivery systems
were small in magnitude; stronger effects of bias may be
evident in settings with larger disparities in care.

CONCLUSIONS

The belief that clinician bias contributes to health care
disparities is widespread, as reflected in the 2003 IOM
report.® In a series of studies, we have shown that implicit
bias is prevalent among clinicians,'? and that it is reflected
in the perceptions of black patients regarding their
interpersonal treatment,'” but in the primary care settings
considered in the present study, it does not appear to affect
treatment intensification, medication adherence or hyper-
tension control. Together, these findings highlight the need
to better understand the conditions under which bias may
and may not affect health care. Careful studies are needed in
other clinical domains to fully explore the potential
influence of clinician bias on care outcomes.

Acknowledgements: We thank the following individuals for assis-
tance with the study: Holen Hirsh (Department of Psychology and
Neuroscience, University of Colorado Boulder); Leslie Wright, Heath-
er Tavel and Anju Gupta (Institute for Health Research, Kaiser
Permanente Colorado); and Jonathan Mroch (Denver Health). This
study was supported by grant HLO88198 and Dr. Daugherty was
supported by award HL103776, both from the National Heart, Lung
and Blood Institute of NIH. The authors have no conflicts of interest
in this research. Drs. Diane L. Fairclough, Michael Bronsert and
Irene V. Blair had full access to all the data in this study.

Conflict of Interest: The authors declare that they do not have a
conflict of interest.

Corresponding Author: Irene V. Blair, PhD; Department of
Psychology & Neuroscience, University of Colorado, UCB 345, Boulder,
CO 80309, USA (e-mail: irene.blair@colorado.eduy).

REFERENCES

1. Finucane TE, Carrese JA. Racial bias in presentation of cases. J Gen
Intern Med. 1990:5:120-1.

2. Schulman KA, Berlin JA, Harless W, et al. The effect of race and sex on
physicians’ recommendations for cardiac catheterization. N Engl J Med.
1999;340:618-26.



994

Blair et al.: Associations with Clinician Implicit Bias

JGIM

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

. Smedley BD, Stith AY, Nelson AR, eds. Unequal Treatment:

Confronting Racial and Ethnic Disparities in Healthcare. Institute of
Medicine. Washington, DC: National Academies Press; 2003.

. Thomson G. Discrimination in health care. Ann Intern Med.

1997:126:910-2.

. van Ryn M, Fu SS. Paved with good intentions: do public health and

human service clinicians contribute to racial/ethnic disparities in
health? Am J Public Health. 2003:;93(s):248-55.

. Blair IV, Banaji MR. Automatic and controlled processes in stereotype

priming. J Pers Soc Psychol. 1996;70:1142-63.

. Devine PG. Stereotypes and prejudice: their automatic and controlled

components. J Pers Soc Psychol. 1989;56:5-18.

. Dovidio JF, Kawakami K, Gaertner SL. Implicit and explicit prejudice

and interracial interaction. J Pers Soc Psychol. 2002;82:62-8.

. Gawronski B, Bodenhausen GV. Associative and propositional process-

es in evaluation: an integrative review of implicit and explicit attitude
change. Psychol Bull. 2006;132:692-731.

Nosek BA, Banaji MR, Greenwald AG. Harvesting implicit group attitudes
and beliefs from a demonstration website. Group Dyn. 2002;6:101-15.
Nosek BA, Smyth FL. A multitrait-multimethod validation of the Implicit
Association Test: Implicit and explicit attitudes are related but distinct
constructs. Exp Psychol. 2007;54:14-29.

Blair IV, Havranek EP, Price DW, Hanratty R, Fairclough DL, Farley T,
Hirsch HK, Steiner JF. An assessment of biases against Latinos and
blacks among primary care clinicians and community members. Am J
Public Health. 2013;103:92-8.

Green AR, Carney DR, Pallin DJ, Ngo LH, Raymond KL, Iezzoni LI,
Banaji MR. Implicit bias among physicians and its prediction of
thrombolysis decisions for black and white patients. J Gen Intern Med.
2007;22:1231-8.

Sabin JA, Nosek BA, Greenwald AG, Rivara FP. Physicians’ implicit and
explicit attitudes about race by MD race, ethnicity and gender. J Health
Care Poor Underserved. 2009:;20:896-913.

Blair IV, Steiner JF, Fairclough DL, Hanratty R, Price DW, Hirsch HK,
Wright LA, Bronsert M, Karimkhani E, Magid DJ, Havranek EP.
Clinicians’ implicit ethnic/racial bias and perceptions of care among
black and latino patients. Ann Fam Med. 2013;11:43-52.

Cooper LA, Roter DL, Carson KA, Beach MC, Sabin JA, Greenwald
AG, Inui TS. The associations of clinicians’ implicit attitudes about race
with medical visit communication and patient ratings of interpersonal
care. Am J Public Health. 2012;102:979-87.

Penner LA, Dovidio JF, West TV, Gaertner SL, Albrecht TL, Dailey
RK, Markova T. Aversive racism and medical interactions with black
patients: a field study. J Exp Soc Psychol. 2009;46:436-40.

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

Sabin JA, Greenwald AG. The influence of implicit bias on treatment
recommendations for 4 common pediatric conditions: pain, urinary tract
infection, attention deficit hyperactivity disorder, and asthma. Am J
Public Health. 2012;102:988-95.

Haider AH, Sexton J, Sriram N, et al. Association of unconscious race
and social class bias with vignette-based clinical assessments by medical
students. JAMA. 2011:306:942-51.

National Center for Health Statistics. Health, United States, 2011: With
Special Feature on Socioeconomic Status and Health. Hyattsville, MD. 2012.
National Ambulatory Medical Care Survey: 2009 Summary Tables.
http://www.cdc.gov/nchs/data/ahcd/names_summary/
2009_namcs_web_tables.pdf (Accessed 1/20/14).

Gu @, Burt VL, Dillon CF, Yoo S. Trends in antihypertensive medication
use and blood pressure control among United States adults with
hypertension. Circulation. 2012;126:2105-14.

Greenwald AG, McGhee DE, Schwarz JLK. Measuring individual
differences in implicit cognition: the implicit association test. J Pers Soc
Psychol. 1998:74:1464-80.

Blair IV, Judd CM, Havranek EP, Steiner JF. Using community data to
test the discriminant validity of ethnic/racial group IATs. J Psychol.
2010;218:36-43.

Lane KA, Banaji MR, Nosek BA, Greenwald AG. Understanding and
using the Implicit Association Test: IV: What we know (so far) about the
method. In: Wittenbrink B, Schwarz N, eds. Implicit Measures of
Attitudes. New York, NY: Guilford Press; 2007:59-102.

Nosek BA, Greenwald AG, Banaji MR. Understanding and using the
implicit association test: II. Method variables and construct validity. Pers
Soc Psychol B. 2005;31:166-80.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Nosek BA, Greenwald AG, Banaji MR. The implicit association test at
age 7: A methodological and conceptual review. In: Bargh JA, ed. Social
Psychology and the Unconscious: The Automaticity of Higher Mental
Processes. New York, NY: Psychology Press; 2007:265-92.

Greenwald AG, Poehlman TA, Uhlmann E, Banaji MR. Understanding
and using the Implicit Association Test: III. Meta-Analysis of Predictive
Validity. J Pers Soc Psychol. 2009;97:17-41.

De Houwer J, Teige-Mocigemba S, Spruyt A, Moors A. Implicit
measures: a normative analysis and review. Psychol Bull.
2009;135:347-68.

Hanratty R, Estacio RO, Dickinson LM, Chandramouli V, Steiner JF,
Havranek EP. Testing electronic algorithms to create disease registries in
a safety net system. J Health Care Poor Underserved. 2008;19:452-65.
Blair IV, Steiner JF, Havranek EP. Unconscious (implicit) bias and
health disparities: where do we go from here? Perm J. 2011;15:71-8.
Dovidio JF, Penner LA, Albrecht TL, Norton WE, Gaertner SL,
Shelton JN. Disparities and distrust: the implications of psychological
processes for understanding racial disparities in health and health care.
Soc Sci Med. 2008;67:478-86.

Daugherty SL, Powers D, Magid DJ, Masoudi FA, Margolis KL,
O’Connor PJ, Schmittdiel JA, Ho PM. The association between
medication adherence and treatment intensification with blood pressure
control in resistant hypertension. Hypertension. 2012;60:303-9.
Maddox TM, Ross C, Tavel HM, Lyons EE, Tillquist M, Ho PM,
Rumsfeld JS, Margolis KL, O’'Connor PJ, Selby JV, Magid DJ. Blood
pressure trajectories and associations with treatment intensification,
medication adherence, and outcomes among newly diagnosed coronary
artery disease patients. Circ Cardiovasc Qual Outcomes. 2010;3:347-57.
National Heart Lung and Blood Institute. The seventh report of the Joint
National Committee on prevention, detection, evaluation, and treatment
of high blood pressure. U.S. Department of Health and Human Services;
2004; NIH Publication No. 04-5230.

Okonofua EC, Simpson KN, Jesri A, Rehman SU, Durkalski VL, Egan
BM. Therapeutic inertia is an impediment to achieving the Healthy
People 2010 blood pressure control goals. Hypertension. 2006;47:345—
51.

Rose AJ, Berlowitz DR, Manze M, Orner MB, Kressin NR. Comparing
methods of measuring treatment intensification in hypertension care.
Circ Cardiovasc Qual Outcomes. 2009;2:385-91.

Steiner JF, Koepsell TD, Fihn SD, Inui TS. A general method of
compliance assessment using centralized pharmacy records. Description
and validation. Med Care. 1988;26:814-23.

Steiner JF, Prochazka AV. The assessment of refill compliance using
pharmacy records: methods, validity, and applications. J Clin Epidemiol.
1997:50:105-16.

Alexander M, Tekawa I, Hunkeler E, Fireman B, Rowell R, Selby JV,
Massie BM, Cooper W. Evaluating hypertension control in a managed
care setting. Arch Intern Med. 1999;159:2673-77.

Selby JV, Lee J, Swain BE, Tavel HM, Ho PM, Margolis KL, O’Connor
PJ, Fine L, Schmittdiel JA, Magid DJ. Trends in time to confirmation
and recognition of new-onset hypertension, 2002-2006. Hypertension.
2010:56:605-11.

Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL
Jr, Jones DW, Materson BJ, Oparil S, Wright JT Jr, Roccella EJ, the
National High Blood Pressure Education Program Coordinating C.
Seventh report of the joint national committee on prevention, detection,
evaluation, and treatment of high blood pressure. Hypertension.
2003:42:1206-52.

Quan H, Sundararajan V, Halfon P, et al. Coding algorithms for defining
comorbidities in ICD-9-CM and ICD-10 administrative data. Med Care.
2005;43:1130-9.

Levey AS, Coresh J, Greene T, Stevens LA, Zhang YL, Hendriksen S,
Kusek JW, Van Lente F, Chronic Kidney Disease Epidemiology
Collaboration. Using standardized serum creatinine values in the
modification of diet in renal disease study equation for estimating
glomerular filtration rate. Ann Intern Med. 2006;145:247-54.

Safran DG, Taira DA, Rogers WH, Kosinski M, Ware JE, Tarlov AR.
Linking primary care performance to outcomes of care. J Fam Pract.
1998:47(3):213-20.

Schneider J, Kaplan SH, Greenfield S, Li W, Wilson IB. Better
physician-patient relationships are associated with higher reported
adherence to antiretroviral therapy in patients with HIV infection. J
Gen Intern Med. 2004;19(11):1096-103.


http://www.cdc.gov/nchs/data/ahcd/namcs_summary/2009_namcs_web_tables.pdf
http://www.cdc.gov/nchs/data/ahcd/namcs_summary/2009_namcs_web_tables.pdf

JGIM Blair et al.: Associations with Clinician Implicit Bias 995

48. Wilson IB, Rogers WH, Chang H, Safran DG. Cost-related skipping of 49. Burgess DJ. Are providers more likely to contribute to healthcare
medications and other treatments among Medicare benefi ciaries disparities under high levels of cognitive load? How features of the
between 1998 and 2000. Results of a national study. J Gen Intern Med. healthcare setting may lead to biases in medical decision making. Med

2005:20(8):715-20. Dec Making. 2010;30:246-57.



	�<$>\raster(p,100%)=
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	INTRODUCTION
	METHODS
	Study Participants and Data Collection: Clinicians
	Study Participants and Data Collection: Patients
	Statistical Analysis

	RESULTS
	Treatment Intensification
	Medication Adherence
	Hypertension Control

	DISCUSSION
	CONCLUSIONS

	REFERENCES


