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Abstract

We conducted a randomized controlled trial of an individually-tailored, virtual perspective-taking
intervention to reduce race and socioeconomic (SES) disparities in providers’ pain treatment
decisions. Physician residents and fellows (h=436) were recruited from across the United States
for this two-part online study. Providers first completed a bias assessment task in which they made
treatment decisions for virtual patients with chronic pain who varied by race (Black/White) and
SES (low/high). Providers who demonstrated a treatment bias were randomized to the intervention
or control group. The intervention consisted of personalized feedback about their bias, real-time
dynamic interactions with virtual patients, and videos depicting how pain impacts the patients’
lives. Treatment bias was re-assessed one week later. Compared to the control group, providers
who received the tailored intervention had 85% lower odds of demonstrating a treatment bias
against Black patients and 76% lower odds of demonstrating a treatment bias against low SES
patients at follow-up. Providers who received the intervention for racial bias also showed increased
compassion for patients compared to providers in the control condition. Group differences did not
emerge for provider comfort in treating patients. Results suggest an online intervention that is
tailored to providers according to their individual treatment biases, delivers feedback about these
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biases, and provides opportunities for increased contact with Black and low SES patients, can
produce substantial changes in providers’ treatment decisions, resulting in more equitable pain
care. Future studies should examine how these effects translate to real-world patient care, and the
optimal timing/dose of the intervention.

Introduction

Racial disparities are prevalent in pain care [50,68]. Black patients are especially likely to be
under-treated for pain [68], which has numerous deleterious biopsychosocial consequences
[51]. These consequences are particularly devastating for Black patients who are
disproportionately affected by pain, have worse pain-related outcomes, and often face other
social hardships (e.g., financial, occupational) [51]. Socioeconomic status (SES) also affects
pain perception and treatment. Low SES is associated with greater pain and disability across
conditions and settings [3,15,34,39,52,64,84,94], and this relationship is independent of race
[31]. Low SES patients are also at increased risk for poor pain care. They are less likely to
receive thorough and accurate clinical assessments, as well as guideline-concordant
treatment [9,20,53,55,62,75]. Low SES patients are also especially vulnerable to the
deleterious consequences of under-treated pain, given that these patients are already at
increased risk for all-cause morbidity and mortality [33,65,89,101] and face other
psychosocial hardships.

Healthcare, including for pain, is influenced by providers’ ability to take the perspectives of
their patients [91]. Perspective-taking is particularly important when treating racial minority
and socioeconomically disadvantaged patients [17]. Consistent with the tenets of Intergroup
Contact Theory (ICT), perspective-taking facilitates provider empathy and comfort in
treating Black and low SES patients, thereby reducing biases and discrimination [80].
Research supports this notion [7,8,32], and experts have noted that enhancing provider
perspective-taking is a promising strategy for improving the care of disadvantaged patients
[17]. Moreover, increasing people’s awareness of their biases can motivate them to “correct”
these biases [6,17]. Thus, if providers are made aware of situations in which disparity group
members receive inferior care, they may be motivated to reexamine their initial treatment
decisions for the possibility of bias and correct their decisions accordingly [17]. The impact
of increased awareness is likely to be particularly powerful in this context because most
providers self-identify as egalitarian, most are trained and aspire to provide equitable care,
and the implications of such biases are meaningful. Thus, discovering discrepancies between
their clinical decisions and their egalitarian ideals may instigate self-regulatory processes to
bring their behavior in line with their attitudes [71,72].

Despite these theoretical tenets and empirical findings, provider-focused interventions to
decrease health disparities are rare [22]. When interventions are designed, they are often
simplistic (e.g., didactic lectures) and/or prescriptive (e.g., instructions to avoid
stereotyping), yielding modest and sometimes counterproductive results [18]. Unfortunately,
more potent interventions (e.g., role-playing, small group exercises) are often impractical for
widespread provider engagement. It is in this context that we developed an innovative
alternative intervention to reduce racial and SES disparities in pain treatment. The current
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intervention emerged from our prior work using virtual human (VH) technology and
computer-simulated environments to examine providers’ biases and pain treatment
disparities. Our previous studies established that these computer-simulations have high
ecological validity, yield clinically-relevant data about biases and treatment disparities, and
facilitate the efficient delivery of assessments and interventions that target providers
[1,41-49,90,93,95-97,99]. The current study presents the results of a randomized controlled
trial (RCT) testing an individually-tailored virtual perspective-taking intervention to reduce
racial and SES disparities in pain treatment.

Overall design

All study procedures were approved by the institutional review board at Indiana University.
The study was a 2-arm RCT and was conducted entirely online. The study flow diagram is
presented in Figure 1. The study included two sessions, spaced one week apart. For each
session, participants (“providers”) watched videos and read vignettes for 12 VVH patients
presenting with chronic back pain. The patients systematically varied by race (Black, White)
and SES (low, high), and providers made pain assessment and treatment decisions for each
patient. Based on real-time statistical analyses of their pain management decisions at Session
1, providers were classified into one of two groups: (1) no treatment bias, or (2) treatment
bias. Providers in the ‘no treatment bias’ group were informed that they had concluded the
study. Providers in the ‘treatment bias’ group were immediately randomized to a control or
intervention group. For providers in the control group, the procedures for Session 1 were
concluded. Providers in the intervention group were immediately directed to the virtual
perspective-taking intervention where they were given feedback about their treatment biases
and engaged in individually-tailored, dynamic interactions with two VVH patients. Following
the one-week interval, providers in both groups (control and intervention) completed Session
2. This session was similar to the first one in that providers made pain management
decisions for 12 VVH patients with chronic pain who varied by race and SES. No feedback or
intervention was provided in Session 2.

Participant recruitment

Physician residents and fellows were recruited from university-affiliated training programs
across the United States. Recruitment occurred primarily through email. Program
administrators were contacted, provided standardized study announcement information
(stating that the study purpose is to better understand how healthcare providers make
decisions for patients with pain), and encouraged to distribute the announcement to
residents/fellows through program listservs. Snowball sampling procedures were also used
for recruitment. To be eligible, providers had to be 18 years of age or older, currently
enrolled in a physician residency or fellowship program, and able to read and write in
English. Inclusion criteria also required that providers had access to a personal computer
with high-speed internet. Individuals were excluded if they had previously participated in a
study using VH technology to investigate pain decision-making. Individuals who were
interested in participating were instructed (in the study announcement) to contact the
research team via email or phone. During this correspondence, potential participants were
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provided additional information about the study procedures and screened for eligibility.
Those who were interested and eligible were provided unique login credentials to access the
study website.

After logging into the study website, providers completed informed consent procedures,
followed by a demographics questionnaire assessing personal and professional
characteristics. Providers then completed the VH decision-making assessment task.

Measures

Demographics questionnaire: Providers reported their sex, age, race/ethnicity, state of
residence, current income, and parental income. They also provided information about their
medical training program, including specialty, clinical experience, and experience with pain.

Pain treatment decision task

Virtual patient stimuli: Providers were presented full-motion videos and text vignettes of
patients with chronic pain (Figure 2). The videos consisted of animated virtual patients from
our catalogue of standardized and validated patients that have been used in prior studies. The
virtual patients were created with AutoDesk Character Generator, which allows developers
to create characters by adjusting the anthropometric parameters of human faces; parameters
that are reliably different between racial groups were incorporated into the algorithm. Race
was represented visually by White and Black patients. SES was represented visually by
work attire — low SES patients wore clothing consistent with a low income/prestige job (e.g.,
fast food uniform), and high SES patients wore clothing consistent with a high income/
prestige job (e.g., business suit). Similar visual representations have been used in prior
studies [29,102]. We pilot tested these stimuli to ensure the validity of our representations.
With the exception of patient race and SES, other demographic characteristics were balanced
across patients. All patients dynamically expressed a high level of pain in the videos; we
achieved this by manipulating the facial and bodily features to be characteristic of non-
verbal expressions of pain [25,59,82]. Character Generator was used to create polygonal
models, and a professional animator created the patient movements and pain behavior.

Text vignettes accompanied each patient video. Patients were described as having chronic
low back pain for over 1 year that was recently aggravated while performing a common
lifting/moving/carrying behavior. Specific features of the pain were described, including
objective findings, exacerbating/palliating factors, and medical history. The patients’ usual
(i.e., chronic) and recent (i.e., aggravated) pain intensities were noted to be in the moderate
and severe range, respectively [13]. Vital signs varied minimally across patients and were
always within normal limits. The specific text (e.g., patient name, details of the recent
aggravation) also varied to increase study realism and provider engagement; however, with
the exception of SES (i.e., occupational type) this information was equivalent across
patients. Because occupational status is commonly used as an indicator of SES [69], patient
SES was represented by text describing patients’ occupation; these descriptions were
consistent with the work attire worn by patients in the accompanying videos. Low SES
patients were stated to be employed in low income/prestige jobs, such as food service or
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retail cashier. High SES patients were stated to be employed in high income/prestige jobs,
such as business executive or software engineer. The specific occupations were selected
according to the Nam-Powers-Boyd Occupational Status Scale [74].

Four unique patients were needed to represent each combination of race and SES. We tripled
this number so that providers viewed and made decisions for 12 unique patients. This
permitted us to present each cue combination 3 times (2 male patients and 1 female patient),
which increased task sensitivity and statistical power. Our extensive prior work
[1,24,27,41-49,54,83,86,90,93,95-99] supports the ecological validity of the virtual patient
stimuli. This work has established that diverse participants (laypersons, trainees, and
providers) (1) consider the expressions to approximate real depictions of pain, the vignettes
to reflect real clinical scenarios, and the contextual information provided in the visual and
written stimuli to be similar to real clinical settings; and (2) respond to and treat virtual
patients similar to how they make decisions for real patients, demonstrating high correlations
between their communication patterns with virtual and real humans.

Provider decisions: For each patient, providers made four treatment decisions: (1) oral
opioid analgesic, (2) referral to a pain specialist, (3) physical therapy, and (4) oral non-
opioid analgesic. For these treatments, providers were prompted to: “Rate the likelihood that
you would use the following treatments to relieve the patient’s pain.” Treatment decisions
were registered on separate 0—100 VVASs anchored by “not at all likely” on the left and “very
likely” on the right. We have used similar VVASs to assess pain treatment decisions in prior
work. Providers also used 0—100 VASs to rate the extent to which they felt compassion
towards the patients (“not at all”” to “extremely”), and their level of comfort in providing care
for the patients (“not at all comfortable” to “extremely comfortable”).

Statistical analyses — Session 1

The programming code included real-time statistical analysis of providers’ treatment
decision data during Session 1. This allowed us to model treatment decisions at the
individual provider level, identify which providers demonstrated a treatment bias,
characterize the specific nature of these biases, and randomize providers to the control group
or to an individually-tailored intervention — all of this occurred in real-time during Session 1.
To determine treatment bias, statistical analyses occurred at the individual provider level,
similar to our prior work. We examined providers’ cue use (i.e., the extent that patient race
and/or SES predicted treatment decisions) in making pain treatment decisions across the 12
patients. Repeated measures ANOVAs (rmANOVAs) were computed for each provider on
each treatment outcome variable (opioid analgesic, referral to a pain specialist, physical
therapy, and non-opioid analgesic). Patient race and SES were the independent variables in
these analyses. Consistent with prior work, including the Wandner et al. [98] intervention
study, a p threshold of .10 was used to determine statistically reliable cue use (i.e., treatment
bias). Providers who had at least one individual-level rmANOVA that met this threshold
were included in the ‘treatment bias’ group and randomized to the intervention or control;
all other providers were included in the ‘no treatment bias’ group and were finished with the
study.
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Bias determination for the ‘treatment bias’ group—Because providers made
decisions across 4 treatment modalities for each patient, treatments were rank ordered to
determine the nature of providers’ bias. Based on prior work indicating that pain treatment
disparities are particularly prominent for opioid analgesics [68], this treatment was assigned
the highest priority when determining provider bias. Referral to a pain specialist was
assigned the next highest priority because this option suggests that the referring provider
considers the patient’s pain to be legitimate, severe, and/or in need of specialty care [77,87].
Previous work suggests that providers’ perceptions of legitimacy vary across patient
demographic groups [50,51], thus, making this treatment domain (i.e., specialty referral)
susceptible to biased decision-making. The next highest priority was assigned to physical
therapy, followed by non-opioid analgesics. Although consistent with evidence-based
guidelines for chronic pain care, these treatments are considered less potent (particularly
compared to opioids) and, thus, may not elicit biased decision-making as readily as the other
treatment modalities.

Providers in the “treatment bias’ group were randomized to the intervention or control. For
providers randomized to the intervention, the nature of their treatment biases were
determined so that the intervention could be tailored accordingly. The simplest case involves
a provider who had one individual-level rmANOVA indicating statistically-reliable cue use
for one treatment decision. In this case, the programming code characterized the nature of
this cue use (i.e., which race or SES group received a lower treatment likelihood rating), and
the provider received the corresponding intervention. For example, a provider who gave
lower opioid ratings to Black than White patients would receive the intervention involving
Black patients — that is, they would receive feedback that they gave lower treatment ratings
to Black patients, and they would interact with two virtual Black patients to better
understand how pain has impacted their lives (see below). A more complex case involves a
provider who had more than one rmANOVA indicating cue use. If a provider’s results
involved the same patient cue and were all in the same direction (e.g., the provider gave
consistently lower treatment ratings to Black than White patients), the provider would
receive the tailored intervention as described in the previous example. However, if a
provider’s results involved different patient cues (e.g., the provider gave lower ratings to low
SES patients for some treatments and lower ratings to Black patients for other treatments),
the treatment priority ranking system described above would be implemented to determine
which intervention was delivered. Specifically, the rmANOVA results for the highest priority
treatment that elicited statistically-reliable cue use would be used to determine the
intervention. Thus, each participant randomized to the intervention arm would receive a
tailored intervention aimed at reducing race bias or SES bias based upon which bias was
ranked greater using this priority ranking system.

Intervention

Providers who did not demonstrate a statistically reliable treatment bias at Session 1 were
informed that they had concluded the study; they were debriefed about the study purpose
and compensated with a gift card for an online retailor. Providers who demonstrated a
statistically reliable treatment bias at Session 1 were immediately randomized to a control or
intervention group. The control group received on-screen instructions stating that their
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participation in the first part of the study was complete. They were also told to access the
study website again in 1 week, and that they would receive follow-up email reminders for
this purpose.

The intervention group proceeded to the next series of tasks, all of which occurred during
Session 1. First, providers received individualized feedback about the nature of their
treatment bias demonstrated in the just-completed pain decision task. This feedback was
delivered via on-screen text, similar to a previous study involving tailored feedback about
participants’ treatment biases [98].

Next, providers in the intervention group engaged in real-time, dynamic interactions with 2
virtual patients — 1 man and 1 woman. Figure 3 presents a static image of the virtual patient
interaction interface. Each interaction was one-on-one between provider and patient and was
individually-tailored according to providers’ specific treatment bias as described above. For
example, a provider who demonstrated a treatment bias against Black patients in Session 1
would interact with 2 different Black patients (1 man and 1 woman) during the intervention.
These interactions occurred in succession, and the order was counterbalanced across
providers. Providers were instructed that the purpose of these interactions was to gain a
better understanding of the patient’s pain condition and how it affects their life, particularly
regarding social, occupational, and family domains.

The interaction used a typed interface to a 3D virtual patient presented in a web browser
using the Virtual People Factory (VPF) system developed by the research team. Providers
interacted with 3D rendered and animated patients who display gestural and facial
expressions that are triggered by providers’ questions/statements (“inputs™). The provider-
to-patient interaction is through typed questions/statements similar in format to instant
messaging. For example, if a provider types “How is your pain today?” the patient replies
“I’m at a seven out of ten, at least.” with both on-screen text and fully animated lip-synced
audio.

The patient-to-provider interaction uses an un-annotated corpus retrieval approach consisting
of keyword matching to find a list of corpus stimuli that are most similar to input stimuli
[27,61,86]. We developed the initial stimuli based on our experience working in clinical
settings with chronic pain patients, as well as our research and applied experience with VH
interactions. These stimuli were then refined through a systematic, iterative process
involving crowdsourcing through the Amazon Mechanical Turk platform [14]. This
crowdsourcing process uses non-experts to transform a clinical case description into a virtual
patient script. Crowdsourcing involves dividing one large task — e.g., creating a virtual
patient script — into a series of smaller tasks that can be distributed across a network of
people working in parallel. This distribution process has been demonstrated to be a valid and
cost-effective method of script development for virtual patients [14].

The ultimate goal of the script development process is for the virtual patient to give the
correct response (“output™) to the diverse array of domain-specific questions/statements
(“inputs™) from the provider. For example, in the above interaction, the provider asked “How
is your pain today?” This is only one of the many ways a provider might inquire about a
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patient’s current pain. A different provider might elicit this information by asking “What is
your pain like right now?” whereas another provider might request the patient to “Rate your
current pain.” Thus, our aim was to develop an interaction script such that when a provider
inquires about the patient’s pain — using any number of differently-worded inputs — the
patient would respond with the single correct output; in this case, “I’m at a seven out of ten,
at least.”

By accumulating inputs from a large distribution network of non-experts, our crowdsourcing
approach produces a script that is robust to a diverse array of inputs. The final interaction
script for the current trial represented the common and important domains of provider-
patient interactions for chronic pain, including general medical history, pain complaint,
treatment experience, and physical, psychological, and social functioning, as well as
information about family, work, and recreational activities. The final interaction script
yielded high conversational accuracy in the current study — both the male and female patient
scripts produced a correct output for over 80% of user inputs. In the event that a user input
failed to elicit a patient output, a drop-down menu appeared on the screen, listing an array of
topical domains from which the user selects the one that matches the domain of their
intended input. This drop-down menu consisted of exact questions/statements from the
virtual patient script so as to guarantee an accurate patient response. After a question/
statement was chosen from the drop-down menu, the patient then responded with the
appropriate output, and the interaction proceeded.

In addition to these one-on-one interactions, providers in the intervention group viewed
videos depicting how the patients’ daily lives are affected by pain. Five videos,
approximately 20 seconds each, were presented during the provider-patient interactions.
These videos showed the patient struggling to engage in valued life activities on account of
his/her pain. The following domains were depicted: performing household activities,
attending recreational events involving the patient’s children, performing work-related
activities, engaging in social activities with friends, and assisting an elderly parent with
household activities. The specific behaviors depicted in the videos were matched to the
specific patients in the interaction. When the provider inquired about one of the 5 domains
of life depicted in the videos, the patient responded with on-screen text and audio as
described above. While the patient responded, a pop-up video appeared showing how pain
has impacted that particular domain of life. At the conclusion of the video, the provider-
patient interaction resumed.

The videos were created using the Sims 4 gaming platform and iMovie. The Sims 4 [92] is a
life simulation game in which players create and maintain Sims — virtual characters that have
needs similar to those of humans in the real world, such as eating, going to work, and
socializing with others. In addition to normal gameplay, Sims 4 users can also create videos
of their Sims, which can be saved and edited in film-editing software. Edited Sims 4 videos
have previously been used in virtual patient interactions as a way to build virtual patients
with “backstory” and have been linked to greater empathy in subsequent interviews with
standardized patients [24].
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Each provider-patient interaction was 10-minutes long. At the end of 10 minutes, providers
were informed with a pop-up message that the interaction had concluded. Providers who had
prompted all 5 of the patient videos were then advanced to the next patient interaction (if
they had just completed the first patient interaction) or to the next phase of the study (if they
had just completed the second patient interaction). Providers who did not cue all of the
patient videos were instructed to direct their attention to a column on the right side of the
screen. This column presented separate buttons labeled with the life domains for the videos
that were not cued in the previous interaction. Providers were instructed to click these
buttons to view the videos and listen to the accompanying patient descriptions. Once all the
videos had been viewed, providers were advanced to the next task as described above.

At the conclusion of the intervention phase of the study, providers in this group were
informed that their participation in the first part of the study was complete. Similar to the
control group, they received instructions on how to access the study website again in 1 week
and were informed that they would receive follow-up email reminders.

One week after participating in Session 1, providers (intervention and control) logged back
into the study website to compete Session 2. Website access was restricted until one week
had elapsed. The study procedures for Session 2 were similar to those for Session 1;
however, no intervention or feedback was provided. The same pain treatment decision task
used in Session 1 was used in Session 2, such that providers made pain treatment decisions
for 12 unique virtual patients who varied by race and SES. The patient videos and text
vignettes paralleled those used in Session 1; however, different patients were used in Session
2. The same treatment decisions were made in both sessions. At the conclusion of Session 2,
providers were debriefed about the purpose of the study and compensated with a gift card
for an online retailor.

Statistical analyses — Session 2

The same analyses involving rmANOVAs, as well as the same bias determination procedure,
as used in Session 1 were used in Session 2.

Statistical analyses — Intervention efficacy

Logistic regression analyses were conducted to test the effects of the intervention on change
in pain treatment bias from Session 1 to Session 2. Based on previous literature indicating
that Black and low SES patients are at particular risk for suboptimal pain care, we focused
on intervention effectiveness in reducing treatment bias against Black and low SES patients.
A logistic regression was fitted with the binary variable of treatment bias against Black
patients in Session 2 (yes/no) as the outcome variable, and treatment bias against Black
patients at Session 1 (yes/no) and group assignment (tailored intervention/control) as
predictor variables. Whether providers received a different intervention for treatment bias
(yes/no) was also included as a predictor variable, which allowed us to determine whether
another type of intervention (e.g., intervention for SES bias) affected providers’ treatment
decisions for Black patients. For SES, a parallel logistic regression model was fitted with the
binary variable of treatment bias against low SES patients in Session 2 (yes/no) as the
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outcome variable, and treatment bias against low SES patients at Session 1 (yes/no), group
assignment (tailored intervention/control), and other intervention (yes/no) as predictor
variables.

Results

Sample characteristics

Five hundred two providers were recruited for Session 1 of the study. Excluding those who
did not complete the decision-making task or did not meet eligibility requirements yielded a
final sample of 436 providers who completed Session 1 (Figure 4). Of the 436 participants,
255 (58.5%) were male, and the mean (SD) age was 29.7 years (3.1). In terms of race, 297
(68.1%) were White, 110 (25.3%) Asian, 9 (2.1%) Black, and 19 (4.4%) other; 1 did not
report race. Twenty (4.6%) participants were Hispanic. The highest represented clinical
specialties included primary/internal/family medicine (17%), pediatrics (17%),
anesthesiology (16%), and physiatry (9%). Providers reported a moderate amount of clinical
experience with pain, with a mean (SD) of 41.4 (23.7) on a 0 (“not at all experienced”) to
100 (“very experienced”) visual analogue scale.

Session 1 treatment bias

Results of the individual-level rmANOVAs indicated that 220 providers (approximately 50%
of total sample) demonstrated a statistically-reliable treatment bias during the pain treatment
decision task at Session 1. The distribution of providers in the ‘no treatment bias’ and
‘treatment bias’ groups did not differ by provider sex (X2(1):0.11, p=0.75) or race (White
vs. Asian vs. all others; X2(2):O.61, p=0.74), nor did the groups differ in age
(F(1,434)=1.05, p=0.31) or clinical experience with pain (F(1,434)=1.02, p=0.31). Due to an
error in the randomization code, 32 providers with a treatment bias did not get randomized
to the intervention or control group, resulting in 188 providers who were randomized (Figure
4).

Session 2 treatment bias

One-hundred twelve providers completed the pain treatment decision task at Session 2
(Figure 4). Results of the individual-level rmANOVAs indicated that 59 of these providers
demonstrated a treatment bias at Session 2. This represents 53% of the 112 providers who
showed a treatment bias at Session 1, were randomized, and completed Session 2. In other
words, 47% of providers who were biased at baseline and were randomized did not show a
statistically-reliable treatment bias one week later.

Intervention efficacy

Providers who were randomized to the intervention or control group, and who completed
both Sessions 1 and 2, did not differ on key demographic or clinical characteristics (Table 1).
Results of the logistic regression models testing the effects of the intervention on pain
treatment bias are presented in Table 2. Compared to the control group, providers who
received the tailored intervention for bias against Black patients had an 85% (1 — exp [-
1.875]) lower odds of demonstrating a treatment bias against Black patients in Session 2. A
similar, though smaller effect, was observed for SES bias. Compared to the control group,
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providers who received the tailored intervention for bias against low SES patients had a 76%
(1 — exp [-1.420]) lower odds of demonstrating a treatment bias against low SES patients in
Session 2.

To better understand the nature of these effects, we conducted a series of linear models that
were similar to the logistic models described above. However, whereas the logistic models
tested the intervention effects on change in overall treatment bias, these linear models tested
the intervention effects on change in the individual treatments. Specifically, these models
examined the extent to which providers in the intervention vs. control groups showed
differential change in their individual treatment ratings (opioid, pain specialist referral,
physical therapy, non-opioid analgesic) from Session 1 to Session 2 (Table 3). Compared to
the control group, providers who received the tailored intervention for bias against Black
patients demonstrated a greater increase in their use of opioids (coefficient=9.59, SE=3.90)
and pain specialist referral (coefficient=7.63, SE=5.05) for Black patients. No group
differences emerged for change in providers’ use of physical therapy or non-opioid
analgesics. Providers who received the tailored intervention for bias against low SES
patients demonstrated a greater increase in their use of non-opioid analgesics
(coefficient=6.79, SE=4.16) for low SES patients than did the control group, but no group
differences were found for change in the other treatments.

Finally, we tested the theoretical underpinnings of our intervention — based on Intergroup
Contact Theory (ICT) — that perspective-taking would facilitate provider empathy and
comfort in treating Black and low SES patients. Two linear models were conducted
employing a similar approach as used for the individual treatments above. One model
examined the extent to which providers in the intervention vs. control groups showed
differential change in their compassion ratings for Black and low SES patients, and the other
model examined differential change in providers’ comfort level treating Black and low SES
patients (Table 4). For bias against Black patients, providers who received the tailored
intervention reported a greater increase in their compassion compared to the control group
(coefficient=8.12, SE=3.78) but no differential change in comfort level. No group
differences emerged for the low SES analyses.

Discussion

Black and low SES individuals are at risk for suboptimal pain care [50,55,62,68,75], yet few
interventions have been tested to reduce these disparities. We conducted an RCT of an
individually-tailored virtual perspective-taking intervention to reduce pain treatment bias in
providers. Compared to the control group, providers who received the tailored intervention
had 85% lower odds of demonstrating a treatment bias against Black patients and 76% lower
odds of demonstrating a treatment bias against low SES patients. Providers who received the
intervention for racial bias showed increased compassion compared to providers in the
control condition. Group differences did not emerge for provider comfort. Results suggest
that an online intervention tailored to providers according to individual treatment biases,
delivers feedback about these biases, and provides opportunities for increased contact with
Black and low SES patients, can produce substantial changes in providers’ treatment
decisions resulting in more equitable pain care.
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The results are encouraging given the longstanding nature of pain disparities, particularly for
Black individuals. At the patient level, Black and low SES individuals may be more
reluctant to take opioids due to concerns about addiction, side effects, and safe storage
[12,70]. At the systems level, Black and low SES patients face considerable barriers to
accessing pain providers [50,51], which is compounded by the fact that pharmacies in
predominately nonwhite and poorer neighborhoods are less likely to stock analgesics
[35,67,73]. Providers also contribute to disparities when their pain-related decisions
systematically vary by patient race and SES. We intervened at this level because provider
bias is a major contributor to pain disparities [17,18], and providers have rarely been
targeted in this context. The potential impact of a positive effect at the provider level is
substantial — a single provider may treat thousands of patients in a career.

The dearth of empirically-tested interventions addressing provider bias in pain care is
surprising. Drwecki et al. [28] is a notable exception. In that laboratory-based study,
graduate-level nursing students (n=40) watched videos and made treatment decisions for
Black and White patients undergoing a painful shoulder exam [63]. The intervention group
was instructed to “imagine how each of your patients feels while you are examining them”
and “imagine how your patient feels about his or her pain and how this pain is affecting his
or her life.” The control group was instructed to make the “best, most accurate treatment
decisions for each patient.” Results indicated that the control group showed a treatment bias
favoring Whites, whereas the intervention group did not [28]. The Drwecki intervention was
verbally-based and delivered to all participants regardless of bias. These features facilitate a
brief and easily-delivered format; however, they lack the richness and individual-tailoring of
our intervention. These differences may explain why our intervention increased provider
compassion whereas Drwecki’s did not, as well as the larger overall effect observed in the
current study (85% and 76% reductions in race and SES bias, respectively) than in the
Drwecki study (55% reduction in race bias).

Although the tailored intervention reduced the odds of bias against low SES patients, the
effects were less potent than for race — the only rating that changed was for non-opioid
treatment. Potential explanations are that low SES bias is more entrenched or the
intervention failed to impact compassion and comfort treating low SES patients. Two
implications warrant further research. First, our intervention may lack the key ingredients to
enhance compassion and comfort with low SES patients. Future studies may focus on
identifying optimal ways to elicit such changes. Second, ICT may apply less to SES bias
and, hence, compassion and comfort are not key intervention targets to improve pain care for
low SES patients. The foundation and application of ICT has largely focused on race
relations [79,81]. Future studies may determine whether ICT principles apply to SES
disparities in pain care, as well as other theories (e.g., ambivalence-amplification, mutual
differentiation) that may contribute important insights to understanding and reducing these
disparities [40,57].

The current intervention was based on research and theory suggesting that feedback is
necessary but insufficient to decrease treatment bias [47,48,98,100] and that interpersonal
contact is needed to elicit these changes [16,79]. Facilitating “real-life” contact is difficult.
By using an online platform and high-fidelity, computer-simulated patients, the current
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intervention sidestepped many practical constraints. Our intervention is also noteworthy for
its methodological rigor. The provider-patient interaction was controlled and topically-
focused, thus, avoiding another limitation of live contact — divergence from the intended
focus — that dampens the effect [4,38,76,78]. Despite this increased control, our intervention
allowed for individualized interactions where providers could elicit information in ways that
are natural for them. We acknowledge the virtual interaction does not capture the full
complexity of human-human contact. Nevertheless, we are encouraged by the effects of this
first trial, especially for racial bias.

Another advantage of our intervention is it provided video supplements to patients’ verbal
report. We consider these to be potent perspective-taking facilitators, allowing providers to
better understand how pain affects patients’ lives. These videos highlight a distinction
between two perspective-taking orientations. Se/f-oriented perspective-taking involves “me”
(i.e., the provider) imagining what it is like to be me in “your” (i.e., the patient) situation. It
is a form of identification [11], akin to sympathy [23,26]. Providers who adopt this
perspective assume the thoughts and feelings of patients are synonymous with their own (“I
know how you feel. I know what you’re going through.”), which can interfere with true
appreciation of what it is like to live with pain from the patient’s perspective. Self-
orientation also focuses provider attention on their own distress, leading to social distancing
in an attempt at emotion regulation [23]. It may also increase burnout [58], which is
common in pain providers [60,85]. In contrast, other-oriented perspective-taking involves
imagining what it is like to be the patient living in the patient’s world. It requires mental
flexibility, emotion regulation, and willingness to prioritize the patient’s viewpoint. It also
requires historical-contextual knowledge of the patient’s experience — the “tell” portion of
the provider-patient interaction imparts this information. Other-oriented perspective-taking
is a decentering process that privileges the patient’s perspective while preserving the
self(provider)-other(patient) boundary [37]. Enhancing providers’ other-oriented perspective
is important in the context of pain disparities. Providers are typically affluent White
individuals [19,56] and, thus, may have had little contact with racial minority and low-
income individuals outside of healthcare settings. Indeed, segregation along race and
socioeconomic lines remains a prominent feature of contemporary life in America
[5,10,21,30,36,66]. Thus, providers may have a particularly difficult time achieving and
maintaining an other-orientation with minority and low-income patients. A scalable
perspective-taking intervention such as ours is ideal in this context.

Further examination of the results yielded partial support for central tenets of Intergroup
Contact Theory — i.e., that interacting with members of the group against whom one is
biased would facilitate increased perspective-taking, thereby leading to greater empathy for
and comfort level with these individuals. The intervention moved the needle on provider
empathy (i.e., compassion) for Black patients but did not enhance their comfort treating
Black or low SES patients. Compassion is a foundational component of quality healthcare
[88], enshrined in Principle 1 of the American Medical Association Code of Ethics: “A
physician shall be dedicated to providing competent medical care, with compassion and
respect for human dignity and rights” [2]. Research and theory indicate that humans
experience less compassion for different vs. similar others [26], as in the case of affluent
White providers treating racial minority and socioeconomically-disadvantaged patients. We
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interpret our findings that by hearing (from patients themselves) and seeing (with one’s own
eyes) how pain impacts patients’ lives, our intervention increased providers’ compassion.
What then is to be made about the lack of change in provider comfort? In hindsight, these
results are not altogether surprising. The intervention was not skills-based per se. It did not
include tips or activities specifically intended to enhance patient care. Interventions that
combine perspective-taking and skills-based components may be needed to enhance both
compassion and comfort level among providers, thereby yielding even greater effects than
observed herein.

The current study has a number of advantages in addition to those noted above. The sample
was geographically diverse, including providers from across the US. The trial was efficient
from a resource-allocation standpoint in that we tested the intervention among the subset of
providers who demonstrated treatment bias. Several limitations should also be noted.
Although representative of physicians in the US, our sample lacked diversity across race and
ethnic categories. The sample also consisted of physician residents and fellows who, despite
being licensed to provide medical care, may differ from independent physicians who are not
in training.

Several empirical questions are in need of future study. Do these effects translate to real-
world patient care? What is the optimal timing and dose of the intervention? What is the
long-term effectiveness and/or are follow-up “booster sessions” needed to sustain the
effects? Should the intervention target only providers who evince a treatment disparity or be
delivered to all providers, as a prevention strategy? These outstanding issues speak to the
nascent nature of intervention research on pain disparities. Continued work in this area is
vital to improving the lives of patients with pain.
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Refer to Web version on PubMed Central for supplementary material.
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Study flow diagram
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Interface for the pain treatment decision task
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Fig. 3.
Interface for the perspective-taking intervention
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Table 1.

Sample characteristics stratified by intervention arm

Control Intervention p-value
N (%) 63 (56%) 49 (44%)
Sex 0.28
Female, n (%) 22 (35%) 22 (45%)
Male, n (%) 41 (65%) 27 (55%)
Race 0.30
White, n (%) 48 (76%) 33 (67%)
Other, n (%) 15 (24%) 16 (33%)
Age 0.31
Mean (SD) 297(28)  29.2(2.2)
Clinical experience with pain 0.60
Mean (SD) 46.7 (245)  44.4(21.3)
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Logistic regression analyses for intervention effects on overall bias

Table 2.

Bias Against Black Patients

Bias Against Low SES Patients

Estimate | OR | p-value | Estimate OR p-value
(Intercept) -1.53 - <.00
Race bias S1 0.38 1.46 .28
Int. Race -1.88 0.15 .06
Int. Other 0.54 1.72 17
(Intercept) -2.80 - <.00
SES bias S1 1.85 6.34 .01
Int. SES -1.42 0.24 .08
Int. Other 113 3.09 .07

Page 25

Race bias S1 — categorical race bias score at session one; SES bias S1 — categorical SES bias score at session one; OR — odds ratio; Int. Black —

tailored intervention for race bias; Int. SES — tailored intervention for SES bias; Int. Other — non-race/SES intervention.
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Linear regression analyses for intervention effects on individual treatments

Table 3.

Bias Against Black Patients

Bias Against Low SES Patients

Treatment Estimate | SE | p-value | Estimate SE p-value
Opioid (Intercept) 6.13 2.35 .01

Black rating S1 0.82 0.06 <.00

Int. Race 9.59 3.89 .01

Int. Other -6.22 271 .02

(Intercept) 6.81 2.45 .00

SES rating S1 0.81 0.06 <.00

Int. SES -3.19 3.68 19

Int. Other -1.42 2.94 .32
Pain Specialist (Intercept) 9.84 2.76 <.00

Black rating S1 0.81 0.17 <.00

Int. Race 7.63 5.05 .07

Int. Other -5.53 3.52 .06

(Intercept) 8.87 2.75 .00

SES rating S1 0.81 0.07 <.00

Int. SES 1.77 4.54 .35

Int. Other -0.67 3.63 43
Physical Therapy | (Intercept) 8.75 5.43 .06

Black rating S1 0.81 0.07 <.00

Int. Race 3.96 5.24 .23

Int. Other 2.67 3.70 .24

(Intercept) 6.90 5.36 .10

SES rating S1 0.84 0.07 <.00

Int. SES 0.19 4.84 48

Int. Other 1.63 3.87 .34
Non-opioid (Intercept) 16.90 8.90 .03

Black rating S1 0.77 0.10 <.00

Int. Race 0.99 4.79 42

Int. Other 1.42 3.34 .34

(Intercept) 14.70 8.93 .05

SES rating S1 0.80 0.10 <.00

Int. SES 6.79 4.16 .05

Int. Other -1.25 3.33 71
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Race bias S1 - treatment rating for Black patients at session one; SES bias S1 — treatment rating for low SES patients at session one; SE — standard
error of the estimate; Int. Black — tailored intervention for race bias; Int. SES — tailored intervention for SES bias; Int. Other — non-race/SES
intervention.
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Table 4.

Linear regression analyses for intervention effects on pain judgments

Bias Against Black Patients | BiasAgainst Low SES Patients
Judgment Estimate | SE | p-value | Estimate SE p-value
Compassion | (Intercept) 17.96 4.87 <.00
Black rating S1 0.71 0.08 <.00
Int. Race 8.12 3.78 .02
Int. Other -0.03 2.64 .10
(Intercept) 15.20 4.80 .00
SES rating S1 0.75 0.07 <.00
Int. SES -3.03 3.34 .18
Int. Other 4.65 2.67 .04
Comfort (Intercept) 13.47 4.24 .00
Black rating S1 0.75 0.06 <.00
Int. Race -1.27 3.98 .38
Int. Other 6.81 2.78 .01
(Intercept) 15.77 4.46 .00
SES rating S1 0.73 0.06 <.00
Int. SES 441 3.90 13
Int. Other 31 3.12 .16

Race bias S1 — judgment rating for Black patients at session one; SES bias S1 — judgment rating for low SES patients at session one; SE — standard
error of the estimate; Int. Black — tailored intervention for race bias; Int. SES — tailored intervention for SES bias; Int. Other — non-race/SES
intervention.
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