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Abstract
Background Communication of lung cancer risk informa-
tion between providers and African-American patients
occurs in a context marked by race-based health disparities.
Purpose A controlled experiment assessed whether perceived
physician race influenced African-American patients’ (n=127)
risk perception accuracy following the provision of objective
lung cancer risk information.
Methods Participants interacted with a virtual reality-based,
simulated physician who provided personalized cancer risk
information.
Results Participants who interacted with a racially discor-
dant virtual doctor were less accurate in their risk perceptions
at post-test than those who interacted with a concordant virtual
doctor, F(1,94)=4.02, p= .048. This effect was amplified
among current smokers. Effects were not mediated by trust
in the provider, engagement with the health care system, or
attention during the encounter.
Conclusions The current study demonstrates that African-
American patients’ perceptions of a doctor’s race are suffi-
cient to independently impact their processing of lung can-
cer risk information.
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Disparities in cancer outcomes between African-Americans
and Whites are well documented. African-Americans are
more likely than Whites and several other racial and ethnic
groups to be diagnosed with and die from lung cancer [1, 2].
Explanations for these disparities are posited to be multi-
faceted and complex [3]. They include social and environ-
mental causes like socio-economic status and access to care
[4], engagement with risk behaviors (e.g., higher rates of
menthol cigarette smoking [5]), and, more recently, a grow-
ing recognition that genetic variation underpins components
of disease risk [6]. Another important source of disparities in
health outcomes is that African-American patients may have
negative encounters in the health care system related to
prejudice and discrimination [7], and experience less effec-
tive clinical communication with providers [8].

These factors create the context in which objective lung
cancer risk information is communicated by providers and
subjectively understood by patients. Indeed, perception of
risk is a process whereby a multitude of factors, both inter-
nal and external to an individual, influence beliefs about
disease risk and reactions to risk information. In the model
of risk information seeking and processing (RISP), Griffin
and colleagues [9] propose three primary factors that influ-
ence the processing of risk information: information suffi-
ciency, relevant channel beliefs and perceived information
gathering capacity. The first two factors in particular are
likely to be influential when patients process objective risk
information given by a clinician. Likewise, these factors can
affect the accuracy of the risk perceptions that result.

In relation to information sufficiency, communication of
medical information is posited to be less effective when
patients are of a racial or ethnic minority. This is particularly
true in interactions with racially discordant providers [8].
For example, providers in racially discordant interactions
provide less information [10], answer fewer patient ques-
tions [11], and are more dominant and less patient centered
[12]. These suboptimal communication processes develop
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over the course of an interaction between a patient and
provider and can lead to poorer transmission of information.
Information sufficiency can also be affected by patient–
provider racial discordance in that individuals can preferen-
tially attend to and better remember messages provided by a
member of their own social group [13]. Therefore, patients
may be better informed by medical information when it is
delivered by a racially concordant physician.

Patients’ perceptions of and beliefs about racially discor-
dant health care providers (i.e., channel beliefs) may also
lead to less successful transmission of risk information.
African-American patients often report lower levels of trust
in racially discordant physicians [14, 15]. In addition, inter-
acting with a physician from the dominant racial group (i.e.,
White) may activate patients’ beliefs about race-based mis-
treatment in the health care system [16]. Through these
mechanisms, African-American patients may be more likely
to discount and less likely to act upon health information
and recommendations provided by a White physician [17,
18]. Therefore, an African-American patient who receives
lung cancer risk information from a racially discordant (i.e.,
White) provider may be less accepting of that information,
and may leave the clinical encounter with a less accurate
perception of personal risk. Because African-American
patients frequently see racially discordant providers [19],
the lung cancer risk-related discussions that occur may
result in less accurate risk perceptions on a population-
wide scale.

The RISP model also posits that characteristics of the
individual affect risk processing through several pathways.
In the context of lung cancer, patients’ smoking behavior
directly exerts great influence on lung cancer risk percep-
tions [20]. Consistent with the model, it is also likely that
smoking behavior influences patient beliefs and attitudes
toward health care providers and the risk information they
supply. For example, being a smoker could lead patients to
engage in motivated or self-protective cognition [21].
Patients who smoke already feel threatened with respect to
lung cancer. They may therefore be more sensitive to cues
indicating that risk information might be less trustworthy
and can be discounted [22]. Smokers may therefore be even
more likely than non-smokers to distrust risk information
presented by a racially discordant provider.

The current study builds on the RISP to assess processes
influencing lung cancer risk perceptions among African-
American individuals. Our primary hypotheses were: (1)
Participants will have more accurate lung cancer risk per-
ception following an encounter with a racially concordant as
opposed to discordant doctor. (2) Smokers will have less
accurate risk perception than non-smokers and risk percep-
tion will be more inaccurate after receiving information
from a racially discordant doctor than non-smokers. (3)
The influence of provider race and smoking status on risk

perception accuracy will be partially mediated (explained)
by trust in the provider, engagement with the health care
system, and attention during the risk information transmis-
sion session.

We assessed these processes by having participants inter-
act with a virtual reality-based doctor who provided person-
alized cancer risk information. This allowed us to test
whether perceived provider race, independently of any re-
lated factor, influenced patient risk perception accuracy.
With this study, we aimed to identify a potential intervention
point through which to improve the outcome of cancer risk
communication between African-American patients and
physicians.

Method

Participants

Participants were 127 African-American adults between the
ages of 25 and 40, recruited from the Washington, DC, area.
Participants self-referred to the study which was advertised
primarily through flyers and internet postings. Data were
collected in 2009–2010. To be eligible for the study, indi-
viduals were required to self-identify as African-American
or Black, have been born in the USA, not have had a
diagnosis of the six cancers related to the parent study (lung,
stomach, kidney, pancreatic, and colon cancer, and melano-
ma), and have access to the internet. In addition, due to the
use of immersive virtual reality, exclusion criteria included
having a seizure or vestibular disorder, being highly prone
to motion sickness and having poor, uncorrected hearing or
vision. Participants were compensated for their participa-
tion. This study was approved by the appropriate Institu-
tional Review Board.

Design

Data for this analysis were collected as part of a larger project
on race concordance and information processing. The study
was a controlled experiment in which all participants were
randomly assigned to receive cancer risk information from:
(1) a racially concordant virtual doctor (i.e., appeared to be
Black/African-American), or (2) a racially discordant virtual
doctor (i.e., appeared to be White/Caucasian).

Procedure

Participants logged in to a website, indicated their initial
consent to participate, and completed several items related
to their family history, and sociodemographic and lifestyle
cancer risk factors. They also completed a measure of nu-
meracy and answered questions related to their beliefs about

ann. behav. med. (2013) 45:308–317 309



cancer risk. Once they completed the online questionnaire,
participants were scheduled to come into the lab to complete
the study.

Before this appointment, we calculated personalized risk
estimates for each participant on each of six cancers in-
volved in the parent study. We entered participant-
provided information into the Your Disease Risk website
[23], which is based on the Harvard Cancer Risk Index [24].
This tool provides a qualitative, categorical level of risk
(e.g., above average risk). We then converted the qualitative
risk information to numerical risk figures using published
rates of disease probability by categorical risk status from
the National Cancer Institute’s Surveillance Epidemiology
and End Results data [25] matched for race, gender, and age.
Finally, we rounded to the nearest whole number to arrive at
the personalized risk estimates delivered to participants
(e.g., 3 %).

When they arrived at the lab, participants were greeted by
an African-American research assistant. They were told that
they would receive objective risk information from a doctor
who had recorded a personalized message for them. Partic-
ipants were blinded to study aims related to race and racial
concordance until debriefing.

Participants wore a head-mounted display to interface
with the virtual environment. Their head and body move-
ments were tracked using an inertial and optical tracking

system to render the appropriate scene in real-time, in ste-
reo, and in three dimensions. The virtual encounter was
modeled after a health education scenario. Use of this tech-
nology allowed us to manipulate the apparent race of the
physician while standardizing every other aspects of his
body, voice, and behavior [26, 27]. We were also able to
situate the encounter in a realistic clinical context as opposed
to, for example, using a written vignette [28]. Previous re-
search suggests that experiences in virtual environments are
psychologically compelling and that findings in the virtual
clinical environment are applicable to real social and clinical
situations [29–34].

In the encounter, participants sat across the virtual exam-
ination room from a male virtual doctor who was either
racially concordant or discordant depending upon assigned
condition (Fig. 1). The virtual doctor gave participants in-
formation about each of the six cancers and provided the
previously calculated personalized risk estimates. Risk in-
formation was provided in terms of a percentage (i.e., “your
risk of developing lung cancer in your lifetime is X%”).
Although the risk numbers were personalized, all other
elements of the encounter were standardized. Participants
were able to have portions of the encounter repeated if they
desired. During the interaction, the system recorded partic-
ipants’ gaze direction. At the conclusion of the virtual
encounter, participants filled out a post-test questionnaire.

Fig. 1 Racially concordant and
racially discordant versions of
the virtual reality physician
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Finally, participants were debriefed, informed as to the
source of the cancer risk estimates, and given the oppor-
tunity to choose cancer information pamphlets to take
with them.

Measures

Pre-Test Assessment

One question assessed participants’ subjective numeric risk
perception for lung cancer at pre-test: “on a scale of 0–
100 %, what do you believe is your chance of getting lung
cancer sometime in your lifetime?” Family history, lifestyle
and sociodemographic risk factors were assessed using
items from the Your Disease Risk tool [23]. These items
assessed gender, age, weight, smoking status, dietary habits,
physical activity, exposure to asbestos and other carcino-
gens, diagnosis with several chronic diseases (e.g., hyper-
tension), and other factors used for risk calculation. We also
assessed educational attainment, and measured participants’
numeracy using an 11-item tool developed by Lipkus and
colleagues [35].

Dependent Variable

We assessed participants’ subjective numeric risk perception
for lung cancer at post-test using the same question as at pre-
test. The absolute value of the difference between partici-
pants’ post-test risk perception and the objective number
provided by the virtual doctor was calculated to indicate risk
perception accuracy.

Manipulation Check

We asked participants to indicate (open ended) what they
believed the race of the virtual doctor to be at post-test.
Participants in the racially concordant condition who indi-
cated they believed the doctor was Black, African-
American, or African, and participants in the racially dis-
cordant condition who indicated that they believed the doc-
tor was White, Caucasian, European-American, or European
were coded as having ‘passed’ the manipulation check.

Potential Mediators

Trust in the doctor was assessed at post-test using a three-
item scale adapted from West and colleagues [36]. This
measure assessed, on a scale from 1 (not at all) to 9 (very
much) the extent to which the doctor was perceived to be
trustworthy, dependable, and could be counted on.

Also at post-test, we assessed participants’ personal and
race-based discounting of information from the healthcare
system (Eccleston, unpublished) using four items adapted

from Major and Schmader [37]. These items measure
whether participants feel that the medical establishment
fairly assesses their health and the health of individuals from
their racial/ethnic group (e.g., “the medical establishment’s
definition of healthy is biased against people from my ethnic
or racial group.”). Responses were collected on a scale from
1 (strongly disagree) to 7 (strongly agree).

To assess participants’ attention in the virtual clinic, we
unobtrusively measured the extent to which they looked at
the virtual doctor and a screen displaying visual aids, versus
other elements of the environment. These data were exam-
ined to determine the extent to which each element was
central in the participant’s view during the portion of the
encounter when lung cancer risk was discussed.

Statistical Analysis

Analyses were performed using SPSS version 17.0 (SPSS
Inc., Chicago IL). Significance was assessed at p< .05 for all
analyses. The comparisons between objective risk informa-
tion and risk perceptions were performed using a two-tailed
paired-samples t test. Analysis of main effects and interac-
tions were performed using two-way ANCOVAs where
independent variables were racial concordance between the
participant and the doctor and participants’ smoking status
(current smoker, former smoker, or never smoker). Each
ANCOVA contained the following covariates: gender, edu-
cation, numeracy, whether participants reported having a
chronic disease, and whether participants reported exposure
to non-tobacco carcinogens related to lung cancer (e.g.,
asbestos). Covariates were included because they differed
between smoking status categories, or had conceptual im-
portance as potential predictors of risk perception [38–40].
Because the outcomes on the risk perception accuracy var-
iable were skewed, we used a log transformed version of the
variable in analyses. Log transformation normalized the
variable, skewness 1.38, kurtosis 1.78. Mediation analyses
were performed using Baron and Kenny’s procedure [41].

Results

Ten participants were excluded from analysis due to missing
data on post-test risk perception or numeracy measures. An
additional 12 were dropped from analysis due to a disqual-
ifying response on the manipulation check.

Demographics

Participant demographics are reported in Table 1. None of
the demographic factors varied significantly by condition.
As anticipated, chi square analyses revealed that smoking
status differed by participant gender and education levels:
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χ2(2, N=105)=7.47, p= .024 and χ2(2, N=105)=7.47,
p= .024, respectively. No other demographic factor var-
ied by group.

Pre-Test Risk Perception, Objective Risk Information
Provided, and Post-Test Risk Perception

At pre-test, participants reported an average perceived risk
for lung cancer of 20.5 % (SD=18.5); see Table 2 for all
means. Pre-test perception did not differ by provider race
condition, but there was a significant difference by smoking
status, F(1,64)=12.61, p<.0001. Thirty participants who are
otherwise included in analyses did not respond to this item.

The objective lung cancer risk value provided by the
virtual doctor averaged 3.9 % (SD=3.7) across all condi-
tions. Values did not differ by provider race condition;
however, smokers were given information indicating that
their objective risk was higher, F(1,99)=15.51, p<.0001.

At post-test, the average level of lung cancer risk percep-
tion reported by participants was 7.2 % (SD=13.1). Partici-
pants’ perceptions of their risk at post-test were significantly
lower than their risk perceptions at pre-test [t(74)=9.59,
p<.0001], and significantly higher than the objective values
provided by the virtual doctor, t(104)=2.74, p=.007.

Risk Perception Accuracy

Participants who interacted with the racially discordant doc-
tor were less accurate in their risk perceptions than those
who interacted with a racially concordant virtual doctor,
F(1,94)=4.02, p= .048 (Table 2). The main effect of partic-
ipant smoking status on risk perception accuracy was not
significant. There was a significant interaction between con-
dition and smoking status, however, F(1,94)=3.58, p= .032.
Among current smokers, there was a greater discrepancy
in risk perception accuracy between those who saw the

racially discordant doctor compared with the concordant
doctor (Fig. 2).

Trust in the Physician

Participants reported trusting the doctor equally whether the
doctor was racially concordant or discordant (Table 2). Par-
ticipants also reported trusting the doctor equally whether
they were current smokers, former smokers, or never smok-
ers, and the interaction between condition and smoking
status was not significant.

Discounting of Information from the Health Care System

Participants’ discounting of information from the health care
system following receipt of their risk information differed
significantly by condition. Participants who interacted with
the racially discordant doctor reported more discounting than
participants who interacted with the racially concordant doctor
F(1,94)=4.39, p= .039 (see Table 2). In addition, there was a
main effect of smoking status in which former smokers were
most likely to discount, F(1,94)=3.21, p=.045. The interac-
tion did not reach significance F(1,94)=2.76, p=.068.

Attention

Participants looked at the virtual doctor and the screen
displaying visual aids almost exclusively during the encoun-
ter (see Table 2). There were no significant differences by
condition or smoking status, and no significant interaction.

Mediation Analyses

There was no significant relationship between provider race
condition and trust in the doctor or attention to the encoun-
ter. Therefore, there was no evidence of mediation by either

Table 1 Demographic factors

Total
(N=105)

Concordant doctor
condition (n=54)

Discordant doctor
condition (n=51)

Current
smokers (n=18)

Former
smokers (n=15)

Never
smokers (n=72)

Age mean (SD) 31.6 (4.5) 31.6 (4.5) 31.5 (4.5) 32.1 (4.1) 29.7 (4.3) 31.8 (4.6)

BMI kg/m2 mean (SD) 28.3 (6.2) 27.8 (5.3) 28.8 (7.0) 27.4 (5.7) 29.4 (7.0) 28.3 (6.2)

Numeracy mean (SD) 6.2 (2.5) 6.0 (2.6) 6.5 (2.4) 6.4 (2.5) 5.9 (2.8) 6.3 (2.5)

Female gender 51 (48.6 %) 27 (50.0 %) 24 (47.1 %) 4 (22.2 %) 6 (40 %) 41 (56.9 %)

Holds college degree 51 (48.6 %) 27 (50.0 %) 24 (47.1 %) 4 (22.2 %) 6 (40 %) 41 (56.9 %)

Chronic disease 7 (6.7 %) 5 (9.3 %) 2 (3.9 %) 2 (11.1 %) 0 (0 %) 5 (6.9 %)

Other carcinogen exposure 3 (2.9 %) 1 (1.9 %) 2 (3.9 %) 2 (11.1 %) 0 (0 %) 1 (1.4 %)

Family history of lung cancer 23 (21.9 %) 8 (14.8 %) 15 (29.4 %) 4 (22.2 %) 4 (26.7 %) 15 (20.8 %)

Current smoker 18 (17.1 %) 10 (18.5 %) 9 (17.6 %) – – –

Former smoker 15 (14.3 %) 8 (14.8 %) 7 (13.7 %) – – –

Bolded values indicate significant differences at p<.05

312 ann. behav. med. (2013) 45:308–317



variable. Discounting of information from the health care
system also did not mediate the relationship between condi-
tion and accuracy. Apparent race of the doctor was signifi-
cantly related to both discounting of information from the
health care system and to risk perception accuracy. However,
the relationship between discounting and risk perception ac-
curacy was non-significant in the model testing mediation.

Discussion

This study demonstrated that changing a doctor’s apparent race
influenced African-American patients’ lung cancer risk

perceptions in response to personalized risk information pro-
vided by that doctor. Participants’ estimations of their lung
cancer risk were closer to the objective figure when the doctor
appeared to be Black rather than White. Much of the literature
addressing health disparities that stem from clinical encounters
centers on the important issue of ineffectiveness in communi-
cation processes [8, 42]. Importantly, in the current study, we
demonstrated that patient perceptions of a physician’s race can
lead to less accurate information transmission, independently of
any dyadic communication or interaction processes that occur
over the course of a clinical visit. Because we simulated the
clinical encounter, wewere able to vary the physician’s apparent
race while holding all other aspects of the interaction constant.

Table 2 Raw means and stan-
dard deviations by condition and
smoking status

aAccuracy defined as the abso-
lute value of the difference be-
tween participants’ post-test risk
perception and the objective
number provided by the virtual
doctor

Concordant doctor Discordant doctor Total

Perceived risk at pre-test (% from 0 to 100)

Current smoker 37.0 (21.8) 36.6 (14.7) 36.8 (18.2)

Former smoker 17.0 (19.6) 34.8 (16.6) 25.9 (19.5)

Never smoker 13.2 (15.0) 14.1 (13.7) 13.6 (14.3)

Total 19.2 (19.6) 22.0 (17.5) 20.5 (18.5)

Provided, objective risk information (% from 0 to 100)

Current smoker 7.4 (5.9) 8.3 (6.5) 7.8 (6.0)

Former smoker 3.4 (1.2) 3.7 (1.1) 3.5 (1.1)

Never smoker 2.7 (0.8) 3.3 (3.5) 3.0 (2.5)

Total 3.7 (3.1) 4.1 (4.2) 3.9 (3.7)

Perceived risk at post-test (% from 0 to 100)

Current smoker 11.8 (14.9) 22.5 (8.3) 16.6 (19.1)

Former smoker 2.1 (2.4) 10.4 (17.5) 6.0 (12.3)

Never smoker 2.9 (4.9) 7.3 (13.6) 5.1 (10.4)

Total 4.4 (8.2) 10.1 (16.5) 7.2 (13.1)

Risk perception accuracya

Current smoker 5.8 (13.9) 15.0 (22.7) 9.9 (18.3)

Former smoker 2.5 (1.6) 7.0 (17.2) 4.6 (11.6)

Never smoker 1.9 (4.6) 5.6 (12.7) 3.8 (9.6)

Total 2.7 (7.0) 7.2 (15.2) 4.9 (11.9)

Trust in the doctor (1–9 scale)

Current smoker 7.1 (1.1) 6.5 (1.9) 6.8 (1.5)

Former smoker 7.7 (1.3) 6.5 (2.0) 7.1 (1.7)

Never smoker 6.9 (1.8) 7.3 (1.6) 7.1 (1.7)

Total 7.0 (1.6) 7.1 (1.7) 7.1 (1.7)

Discounting of information from the health care system (1–7 scale)

Current smoker 3.0 (1.4) 3.8 (1.0) 3.3 (1.3)

Former smoker 3.1 (1.3) 4.1 (0.8) 3.5 (1.1)

Never smoker 3.4 (1.0) 3.2 (0.9) 3.3 (0.9)

Total 3.3 (1.1) 3.4 (0.9) 3.3 (1.0)

Visual attention in the virtual encounter—% of time doctor or screen was in view

Current smoker 99.4 (1.9) 100 (0) 99.7 (1.4)

Former smoker 100 (0) 99.7 (0.7) 99.9 (0.5)

Never smoker 98.9 (6.0) 99.2 (4.2) 99.1 (5.2)

Total 99.1 (5.0) 99.4 (3.5) 99.3 (4.3)
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The transmission of objective lung cancer risk created a
situation in which participants received information that may
have challenged any preexisting assumptions about risk. In-
deed, many participants greatly overestimated their lung can-
cer risk prior to provision of objective risk information. They
also continued to overestimate that risk following the encoun-
ter. Given extensive public health coverage related to lung
cancer, participants may have an inflated perception of the
magnitude of “average” and “above-average” risk. It can also
be difficult for individuals to accept lower-than-expected risk
estimates [43, 44]. Indeed, risk perceptions following objec-
tive feedback often fall somewhere between preexisting
beliefs and objective values [45]. Situations where patients
face potentially unexpected information about their risk and
are required to adjust perceptions, represent a crucial context
in which factors like patient-provider racial discordance may
influence patient outcomes.

In the current study, we found that the discrepancy in risk
perception accuracy between individuals who interacted
with a Black versus White doctor was largest among current
smokers. Because lung cancer risk information is higher-
stakes for current smokers, they may have been more
attuned to cues (i.e., provider race) indicating that risk
information could be discounted or regarded as less infor-
mative [22]. Former smokers tended to respond more like
non-smokers. This is supported by findings that former
smokers often perceive a dramatic reduction in their cancer
risk upon quitting smoking [46].

Some literature suggests that smokers underestimate lung
cancer risk [47–49]. In line with the current study, other
work has shown that individuals tend to overestimate cancer
risk from smoking when making numerical estimates [50,
51]. Heightened risk perceptions have been considered to be
beneficial in their association with decreased smoking be-
havior. However, having an accurate perception of risk
allows individuals to make informed decisions about their
health and avoid undue worry. Individuals with an accurate

perception of risk may also be less likely to become fatalis-
tic about cancer. Cancer fatalism has been linked to
decreases in prevention behavior [52].

Differences in risk perception accuracy predicted by per-
ceived provider race were not mediated by differential levels
of trust in the doctor or the health care system. In fact,
participants reported trusting the virtual provider equally
across conditions. This was a surprising outcome as previ-
ous literature reports higher levels of trust in racially similar
providers [53, 54]. Trust levels in this study were relatively
high overall (above seven on a nine-point scale). It is there-
fore unlikely that the lack of differential trust between
groups is an artifact of unwillingness to endorse trust in a
simulated doctor. It may be that other types of trust, such as
trust in risk information itself, come into play here. Impor-
tantly, trust in health care providers among African-
American patients is a multi-faceted and complex construct
[14]. We may not have adequately measured the most rele-
vant aspects of trust for this type of encounter. In addition,
most measures of trust are based on the assumption of an
ongoing relationship between patient and provider. There
may be different factors influencing trust in a provider with
whom a patient is unacquainted. Finally, this sample con-
sisted of individuals who were willing to participate in
research within a medical center setting. Therefore, willing-
ness to trust a health care provider may have been higher in
this sample than in the population.

The effect of provider race on risk perception accuracy
was also not mediated by differing levels of attention paid to
the doctor during the encounter. Participants looked almost
exclusively at the doctor and the screen where he presented
visual aids. Therefore, differences in attention are unlikely
to have negatively affected information sufficiency when
participants interacted with the White provider. In addition,
this argues against the notion that patients might have paid
greater attention to the African-American virtual doctor due
to his novelty.
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Future research should explore whether other aspects of
trust and/or other mediating processes explain the relation-
ship between racial concordance and risk perception accu-
racy. Activation of thoughts about racial group belonging, as
can occur when interacting with a racially similar doctor,
have been found to affect risk adjustment [55]. Interacting
with a racially concordant versus discordant doctor could
certainly elicit differential affective responses, impacting
risk processing. Alternatively, differential levels of cognitive
load due to the complexity inherent in intra- versus interra-
cial interactions could impact risk processing or memory for
risk information [56]. Although there were no differences in
visual attention, it may be that participants were more men-
tally engaged with the Black doctor and the information he
provided. This could lead to greater mental elaboration and
more complete processing [57]. Future workmay benefit from
assessing information gathering and sufficiency directly.

The current study had several limitations. First, the
risk provision encounter between the participant and the
doctor was a simple, simulated interaction. Many aspects
of interpersonal communication were absent from these
encounters. On one hand, these communication processes
likely impact the relationships explored here. On the
other hand, by simulating the encounter we were able
to examine the effect of apparent race in isolation from
confounds and extraneous variables. In addition, use of the
virtual reality simulation allowed unobtrusive collection of
participants’ visual gaze behavior. Such behavioral measure-
ment is difficult to achieve in real clinical encounters.

An additional limitation is that several study partici-
pants did not perceive the race of the virtual doctor as
we intended. On the open-ended manipulation check, 12
participants indicated that they were unsure of the virtual
doctor’s race, or identified it as something other than
Black/African-American or White/Caucasian. By exclud-
ing these participants from analysis we may have exclud-
ed individuals whose concepts of race are different from
the majority. It is possible that these individuals may
have different reactions to the apparent race of a provider
than those who remained in the sample. However, ex-
cluded participants did not differ significantly from the
rest of the sample on responses to primary study out-
comes. In total, 105 participants were included in analy-
sis. The reduced sample size may have somewhat
reduced power to detect effects.

There was also the potential for demand characteristics
to influence outcomes of the study. We took several steps
to reduce this possibility. The study was described as an
assessment of telemedicine. All participants were blinded
to study aims related to race or racial concordance until
debriefing. In addition, the study was conducted by
African-American researchers so as to make participants
less hesitant to express their attitudes and beliefs.

Finally, the current study focused on numerical risk
estimates. Others have suggested that numerical under-
standing of risk may not be as important a driver for
decision making or behavior as more qualitative or cate-
gorical understandings [58, 59]. These different represen-
tations of risk may operate differently and may or may not
be impacted by racial concordance between patient and
provider. In addition, lay individuals may have more
difficulty using numeric risk estimates [60]. This may be
the reason for an additional limitation, that many partic-
ipants in this study chose not to answer questions assess-
ing numeric risk perceptions at pre-test. We focused on
numeric risk perception because, at present, risk informa-
tion is frequently presented numerically in the clinic.
Therefore, the processes studied here are directly applica-
ble to current clinical practice.

In sum, the current study demonstrates that African-
American patients’ perceptions of a doctor’s race are
sufficient to independently impact their processing of
lung cancer risk information. Several possible mecha-
nisms may underlie these reactions. Many of these mech-
anisms are posited to stem from previous experiences in
the health care system, and other social systems, in
which African-American individuals have learned to ex-
pect differential treatment from Black versus White indi-
viduals [19, 61]. Training providers about implicit racial
bias and teaching cultural competence skills may im-
prove experiences of African-American patients over
time [62]. A resulting reduction in negative experiences
could change the automatic associations that patients
hold with respect to racially discordant doctors, and lead
to improved clinical communication for discordant
patient-provider dyads [63]. Although most research fo-
cuses on negative patient reactions to racially discordant
doctors, individuals may also have positive reactions to
interacting with racially concordant providers. The cur-
rent results therefore also support the supposition that
training and adding additional African-American health
care providers to the workforce would be beneficial.
Finally, it will be important to uncover the specific
mechanisms through which racial discordance leads to
less accurate risk information processing, as they are
likely to suggest a natural point of intervention.
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