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Abstract

Background Compared to White and high socioeconomic
status (SES) patients, Black and low SES patients re-
ceive less adequate pain care. Providers may contribute
to these disparities by making biased decisions that are
driven, in part, by their attitudes about race and SES.

Purpose We examined the effects of patient race and
SES on providers’ chronic pain decisions and the extent
to which providers’ implicit and explicit attitudes about
race and SES were related to these decisions.

Methods Physician residents/fellows (n = 436) made pain
care decisions for 12 computer-simulated patients with
chronic back pain that varied by race (Black/White) and
SES (low/high). Physicians also completed measures as-
sessing implicit and explicit attitudes about race and SES.
Results There were three significant race-by-SES inter-
actions: (a) For high SES patients, Black (vs. White) pa-
tients were rated as having more pain interference; the
opposite race difference emerged for low SES patients.
(b) For high SES patients, Black (vs. White) patients
were rated as being in greater distress; no race difference
emerged for low SES patients. (c) For low SES patients,
White (vs. Black) patients were more likely to be recom-
mended workplace accommodations; no race difference
emerged for high SES patients. Additionally, providers
were more likely to recommend opioids to Black (vs.
White) and low (vs. high) SES patients, and were more
likely to use opioid contracts with low (vs. high) SES
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patients. Providers’ implicit and explicit attitudes pre-
dicted some, but not all, of their pain-related ratings.

Conclusion These results highlight the need to further
examine the effects of patient race and SES simultan-
eously in the context of pain care.
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Introduction

Black and low socioeconomic status (SES) patients are
at heightened risk for suboptimal pain care. Compared
to White and high SES counterparts, Black and low
SES patients are less likely to have their pain assessed
and diagnosed [1-3]. Providers may be more concerned
about Black and low SES patients not adhering to treat-
ment recommendations and/or misusing medications [4,
5], which likely contributes to these patients receiving
fewer pain treatments, including opioids and other mo-
dalities [2, 6, 7]. Black and low SES individuals are also
less likely to be rated as requiring disability benefits, and
they have poorer biopsychosocial outcomes (e.g., worse
mental health, more financial strain) after pain-related
disability settlements [3, §].

Patient race and SES are intertwined and likely
interact to have direct and indirect effects on providers’
pain-related decisions [9]. Prior work in health dispar-
ities often controls for SES in an attempt to illuminate
the unique effects of patient race [10]. However, this ap-
proach may produce results showing a significant SES
effect but not a significant race effect, leading to the er-
roneous conclusion that race does not matter [9]. Yet, the
socioeconomic distribution is not equal for Black and
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White populations. Black individuals are twice as likely
to live in poverty or be unemployed than White individ-
uals [11]. Thus, it is misguided—phenomenologically
and statistically—to attempt to control for the effects of
SES in order to understand racial disparities in pain care.
Empirical research is needed to examine the effects of
both race and SES as primary variables of interest on
providers’ pain-related judgments.

Providers’ implicit and explicit attitudes have poten-
tially important effects on their pain-related judgments.
Implicit attitudes are automatic evaluations that occur
without awareness, whereas explicit attitudes are delib-
erate and conscious [12]. Some studies have shown that
providers with pro-White implicit attitudes are more
likely to deliver care to White than Black patients [13,
14]. However, the overall evidence for the association
between implicit racial attitudes and provision of care
is mixed [15]. Less is known about providers’ implicit
attitudes about SES, which is an important knowledge
gap given the overlap between race and SES. Of the
few conducted studies, none found a significant rela-
tionship between providers’ implicit attitudes about
SES and their clinical decisions [16-19]. In terms of
providers’ explicit attitudes, strong links have not been
found with clinical care [20, 21]. A key limitation is
that this previous work has not examined implicit
and explicit attitudes in the context of chronic pain,
which may be particularly susceptible to the influence
of patient demographics and provider biases given its
subjective nature and clinical uncertainty [22]. In this
context, providers’ demographic-based attitudes may
“fill in the gaps” of insufficient or ambiguous informa-
tion, resulting in systematic differences in chronic pain
care across race and SES groups [22].

The current study used virtual human (VH) tech-
nology and lens model design to investigate the extent
to which patient race and SES influence providers’ pain-
related decisions, and the extent to which providers’ im-
plicit and explicit attitudes are related to these decisions.
As with prior decision-making studies, VH technology is
particularly well-suited to this study due to its combin-
ation of realism and control [23-25]. We had three main
hypotheses. First, we hypothesized that providers would
rate Black (vs. White) and low (vs. high) SES patients
as experiencing less pain-related interference and distress
and would be less likely to recommend them opioid an-
algesics but more likely to use an opioid contract with
them. We also expected providers to be less likely to rec-
ommend workplace accommodations to Black and low
SES patients. Our second hypothesis was that patient
race and SES would interact so that providers would pro-
vide the most conservative care (i.e., lower opioid, higher
opioid contract, and lower workplace accommodation
ratings) to patients who were both Black and low SES.
Our third hypothesis was that providers’ implicit and

explicit attitudes about race and SES would moderate
the relationship between patient group (race or SES) and
providers’ pain-related decisions, such that providers
with pro-White and pro-high SES attitudes would rate
Black and low SES patients as experiencing less pain-
related interference and distress and would recommend
them the most conservative care. Lastly, we explored the
relationship between provider characteristics (e.g., race,
sex) and their pain-related decisions and attitudes.

Methods
Participants

Participants (“providers”) were recruited from phys-
ician residency and fellowship programs across the USA
through e-mail, word of mouth, and posted fliers (local
sites). Eligible participants were at least 18 years old,
English speaking, enrolled in an accredited physician
residency or fellowship, and had access to a computer.
Residents and fellows were recruited because they deliver
patient care and, thus, provide meaningful data about
factors that influence pain care decision making early in
providers’ careers.

We recruited 502 providers for the study. Of those,
7 did not meet eligibility requirements and 59 did not
complete the pain decision-making task, yielding a final
sample of 436 providers (Table 1). The sample was pre-
dominately male (59%) with a mean age of 29.7 years
(SD = 3.1). Approximately 68% identified as White, 25%
as Asian, 2% as Black, and 5% as other or not reported.
Approximately 5% identified as Hispanic. The majority
worked in a hospital setting (81%). On average, providers
rated their clinical experience with chronic pain as 41.4
(SD = 23.7) on a 0 (not at all experienced) to 100 (very
experienced) scale.

Study Design and Procedures

This study is a planned secondary analysis of baseline
data from a larger randomized controlled trial testing a
virtual-perspective taking intervention to reduce racial
and SES disparities in pain care [26]. We employed a
lens model design in which participants weigh environ-
mental “cues” to make decisions [27]. Lens model studies
often present a series of profiles with cues that partici-
pants may “use” (i.e., are influenced by) to make deci-
sions. This methodology has previously been employed
in studies of medical decision making, including pain
care [24, 28, 29]. In the current study, we were interested
in the two patient cues of race (Black/White) and SES
(low/high). Four unique profiles were needed to repre-
sent each possible cue combination (two levels of race
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Table 1. Provider Characteristics
N =436 n (Yo)/mean (SD)
Sex
Male 255 (59%)
Female 181 (41%)
Age (years) 29.72 (3.08)
Race
White 297 (68%)
Asian 110 (25%)
Black 9 (2%)
Other/Not reported 20 (5%)
Ethnicity
Not Hispanic 416 (95%)
Hispanic 20 (5%)
Practice setting
Hospital 354 (81%)
Outpatient clinic 49 (11%)
Other/Not reported 33 (8%)
Health care experience
<I year 330 (76%)
1-4 years 94 (21%)
5-9 years 12 (3%)

Clinical experience with pain (0-100) 41.40 (23.74)

x two levels of SES). Patients also varied by sex equally
across race and SES categories, but patient sex was not
investigated in the current study. All other patient vari-
ables were matched across profiles. To enhance the re-
liability of the decision-making data and maximize
statistical power, we created 12 unique patient profiles so
that each cue combination was presented thrice to each
provider [30].

Each patient profile consisted of a virtual patient
video and text vignette (Fig. 1). Videos were created
with AutoDesk Character Generator, which allows for
the development of realistic VHs. This program can
apply standardized facial expressions and other param-
eters to patients of different sociodemographic groups
of interest (i.e., race and SES), which maximizes experi-
mental control and ecological validity. The VH videos
were 30 s long, continuously looped, and depicted pa-
tients from the waist up seated in a standard outpatient
exam room. The patients conveyed pain through facial
expressions and body posture (i.e., bracing their lower
back). Patient race was distinguished by altering skin
color and facial phenotypes. Patient SES was indicated
by occupation and depicted by clothing (and associated
text-based descriptions [see below]; [9]). Low SES pa-
tients wore clothing associated with low-income/prestige
jobs (e.g., fast food worker, hotel housekeeping), and high
SES patients wore clothing associated with high-income/

prestige jobs (e.g., lawyer, computer programmer; [31]).
These videos have been used in previous studies, and
prior work has demonstrated that laypersons, medical
trainees, and physicians can reliably differentiate VH pa-
tients’ characteristics (e.g., race, sex, age; [25, 32]).

Each VH video was accompanied by a text vignette.
Patients were described as having chronic low back pain.
Vignettes also contained additional patient informa-
tion, including vital signs, self-reported pain intensity
(average 7-9/10), daily impact of pain, treatment history,
and occupation. Information presented in the vignettes
slightly varied across patients to enhance clinical realism
but was otherwise equivalent apart from patient occupa-
tion. Stated occupation systematically varied to match
patients’ clothing, such that low SES patients were de-
scribed as having low income/prestige jobs, while high
SES patients were described as having high income/pres-
tige jobs. The order of patient videos was randomized.

The study was delivered online. Data were collected
between May 2016 and July 2017. Providers were given
a unique username to access the study website. Upon
entering the website, the initial page stated that the pur-
pose of the study was to gain a better understanding of
how health care providers make decisions about pain
assessment and treatment. Providers were not informed
about the intervention component of the parent study.
After consenting to participate, providers completed a
demographic questionnaire, completed a measure of so-
cial desirability, viewed videos of and made pain assess-
ment and treatment decisions for 12 VH patients with
chronic pain, and completed measures of their implicit
and explicit attitudes about race and SES. Tasks were
randomized for each provider. Providers were compen-
sated with a gift card for participating. This study was
approved by the local Institutional Review Board.

Measures

Demographic questionnaires

Providers reported their age, sex, race, ethnicity, practice
setting, health care experience (years), and experience
with pain on a visual analog scale (VAS; 0 “not at all ex-
perienced” — 100 “very experienced”).

Pain assessment and treatment recommendation ratings

For each patient, providers made five ratings on sep-
arate VASs (0-100). Providers rated the “level of pain-
related interference in daily activities” and the “level of
distress” they thought the patient had been experiencing
over the past few days from “no interference (distress)”
to “extreme interference (distress).” For pain treatments,
providers rated their likelihood of recommending an
opioid analgesic to relieve the patient’s pain. Providers
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Height Weight Temperature Blood Pressure
5ft. 11 in. 175 1bs. 98.7 118/79
Heart Rate Respiratory Rate Mental Status Pain Report
75 bpm 16 rpm A/OX4 7/10

options for chronic pain.

Mr. Williams is a 42-year-old man who presents to your office. He reports having
chronic low back pain that began a year ago. The patient is a computer systems
manager (dishwasher), and states his pain flared up a few days ago while moving
furniture at home. His usual pain is rated as 4 out of 10. He rates his current pain as
7 out of 10 and describes it as sharp and throbbing. Mr. Williams states that the
pain makes it difficult to walk or sit comfortably. He also reports feeling more tired
than usual and having trouble sleeping at night. He denies bowel or bladder
dysfunction, or any other neurological symptoms. His physical exam is
unremarkable except for moderate paralumbar tenderness and an antalgic gait. He
has tried taking over-the-counter acetaminophen and using an ice pack to relieve his
pain, but with no success. Mr. Williams is interested in something stronger to
relieve his pain. He has no absolute contraindications for common treatment

Fig. 1. Still images taken from full-motion video of virtual patients with pain (White/low socioeconomic status [SES] patient [left pane]
and Black/high SES patient [right pane]) and an example text vignette for a high SES patient with parenthetical content representing a

low SES patient.

also rated their likelihood of using an opioid contract, a
bilateral agreement outlining the expectations of opioid
use and the consequences for breaching it [33]. The item
asked “In the event that you prescribed an opioid an-
algesic for this patient, how likely are to you to use an
opioid contract?” and was rated from “not at all likely”
to “very likely.” Additionally, providers rated the degree
they would recommend the patient take time off from
work and/or seek workplace accommodations from “not
at all” to “extremely.” Similar scales have been used suc-
cessfully in prior studies to assess providers’ pain assess-
ment and treatment recommendations [7, 29].

Implicit attitudes

Implicit attitudes about race and SES were measured
with separate Implicit Association Tests (IATs; [34]).

For the race IAT, providers categorized facial images
as Black or White individuals and evaluative words as
good or bad (e.g., “pleasure” = good, “awful” = bad).
For the SES IAT, providers categorized higher or lower
class words (e.g., “prosperous” = high, “needy” = low)
and evaluative words. Providers were asked to press
one computer key if the stimulus was a Black face (low
SES word) or a good word and press a different key
if the stimulus was a White face (high SES word) or a
bad word. In reverse trials, providers were instructed to
press one key for Black faces (low SES) and bad words
and another key for White faces (high SES) and good
words. Faster responses to the White (high SES)/good
and Black (low SES)/bad pairings than to the Black
(low SES)/good and White (high SES)/bad pairings are
assumed to indicate a preference or implicit attitude fa-
voring White (high SES) individuals. The IAT produces
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a D score for each provider’s implicit attitudes about race
and SES. D scores range from —2 to +2 with positive
values indicating a preference for White and high SES
individuals, whereas negative values indicate a prefer-
ence for Black and low SES individuals [34]. The IAT
has demonstrated good reliability and validity and has
been shown to be a stronger predictor of prejudice and
stereotypes than self-report [35].

Explicit attitudes

Explicit attitudes about race and SES were measured
with Feeling Thermometer (FT) Scales. Providers were
asked to rate their feelings toward Black and White indi-
viduals, and low and high SES individuals on four sep-
arate VASs from “extremely cold and unfavorable” (0)
to “extremely warm and favorable” (100). Difference
scores—White (high SES) minus Black (low SES)—were
calculated as an indicator of explicit attitudes. Positive
scores indicated an explicit preference for White and high
SES individuals. These instruments have been shown to
be a reliable and valid method to assess feelings toward
different social groups [36].

Social desirability

The 13-item version of the Marlowe-Crowne Social
Desirability Scale (MCSDS) was used to assess parti-
cipants’ general propensity to engage in socially desir-
able responding. The MCSDS is a self-report measure
assessing respondents’ tendency to present themselves
in a favorable light. Participants respond true/false to a
series of “statements concerning personal attitudes and
traits.” Example items include “I am always courteous,
even to people who are disagreeable” and “There have
been occasions when I took advantage of someone” (re-
verse scored). Higher scores indicate a greater tendency
to engage in socially desirable responding. The MCSDS
is a reliable and valid measure of social desirability [37].

Statistical Analyses

We used descriptive statistics to summarize provider
demographics and characterize providers’ responses to
the IATs and FTs. Average IAT scores were compared to
previously defined cut points (direction: positive scores
indicate pro-White bias and negative scores indicate pro-
Black bias; magnitude: *.15= slight bias, £.35 = mod-
erate bias, £.65 = strong bias; [35]). One-sample t-tests
were used to examine differences in providers’ FT scores
for Black vs. White individuals and low SES vs. high
SES individuals. For each pain assessment and treat-
ment outcome variable, providers’ ratings for each cue
combination (White/low SES, White/high SES, Black/
low SES, Black/high SES) were averaged, so that each
provider had four ratings, representing the four patient

combinations. We used repeated-measures ANOVAs to
examine main (hypothesis 1) and interactive (hypothesis
2) effects of patient race and SES for each pain-related
rating. When significant interactions were present, main
effects were not interpreted. Significant interactions
were examined with Bonferroni-corrected pairwise com-
parisons. To examine if providers’ implicit and explicit
attitudes moderated the relationships between patient
group (race or SES) and providers’ pain-related ratings
(hypothesis 3), we conducted repeated-measures moder-
ation analyses with 5,000 bootstrap resamples using the
MEMORE SPSS macro [38]. This approach tests for a
significant interaction in a repeated-measures design by
creating a difference score for the within-subjects vari-
able (e.g., interference rating for White patients minus
interference rating for Black patients) and regressing it
on the between-subjects moderator variable (e.g., race
IAT score). Moderation is indicated when the between-
subjects moderator significantly predicts the within-
subjects difference score. For significant moderation
effects, the Johnson—Neyman (J-N) technique was used
to determine the range of IAT or FT scores for which
patient race or SES significantly influenced providers’
pain-related ratings. Finally, bivariate correlations and
independent samples #-tests explored the relationship of
provider characteristics (social desirability, sex, and racial
minority status), attitudes, and pain-related decisions.

Results

Bivariate correlations across the two pain assessment and
three pain treatment decisions are presented in Table 2.

Providers’ Pain-Related Ratings

Interference

There was a significant interaction between patient race
and SES (£]1,436]=17.52,p <.01, npz =.04; Table 3). For
high SES patients, providers ascribed higher pain inter-
ference to Black (M = 54.49 [SD = 18.51]) than White
patients (M = 52.73 [SD = 18.82]; npz =.03), whereas for
low SES patients, providers ascribed higher interference
to White (M = 59.82 [SD = 17.94]) than Black patients
(M =58.86 [SD = 17.81]; * = .01).

Distress

There was a significant interaction between patient race
and SES (F[1, 436] = 15.58, p < .01, an = .04; Table 3).
For high SES patients, providers ascribed more distress
to Black (M = 54.89 [SD = 17.71]) than White patients
(M =5228[SD = 18.11]; 7]},2 =.07), whereas race differ-
ences did not emerge for low SES patients.
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Opioid treatment and opioid contracts

The main effect of patient race on opioid treatment
ratings was significant (F[1, 436] = 13.06, p < .01,
npz = .03; Table 3). Providers were more likely to recom-
mend opioids for Black than White patients. The main

Table 2. Bivariate Correlations Between Pain-Related Decisions

effect of patient SES on opioid treatment ratings was
also significant (£1, 436] = 30.88, p < .01, npz =.07).
Providers were more likely to recommend opioids for low
than high SES patients. There was not a significant inter-
action between patient race and SES on opioid treatment

Distress Opioids Opioid contract Workplace accommodations
Interference 91%* 34 10% 52%
Distress 32k A1 AR
Opioids -.05 29%*
Opioid Contract .02

*p <.05, ¥*p <.01.

Table 3. Results for the Effects of Patient Race and SES on Pain Assessment and Treatment Ratings

Decision Patient variable EMM (SE) F Tlpz
Interference
Race Black 56.68 (0.83) 1.45 .00
White 56.28 (0.83)
SES Low 59.34 (0.83) 169.04** 28
High 53.61 (0.86)
Race X SES 17.52%* .04
Distress
Race Black 55.87(0.83) 22.04** .05
White 54.39 (0.83)
SES Low 56.68 (0.83) 81.29%* .16
High 53.59(0.83)
Race x SES 15.58%** .04
Opioids
Race Black 25.00 (1.09) 13.06%* .03
White 23.79 (1.08)
SES Low 25.46 (1.10) 30.88%* .07
High 23.32(1.10)
Race x SES 3.07 .01
Opioid Contract
Race Black 42.47 (1.74) 0.19 .00
White 42.63 (1.73)
SES Low 43.43 (1.73) 19.29%* .04
High 41.67 (1.74)
Race x SES 0.06 .00
Workplace Accommodations
Race Black 38.06 (1.16) 11.58%* .03
White 39.47 (1.12)
SES Low 43.26 (1.16) 223.12%%* .34
High 34.27 (1.16)
Race X SES 25.94%* .06

EM M Estimated marginal means; SE Standard error; SES Socioeconomic status.

**p <.01.
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ratings. The main effect of patient race on opioid con-
tract ratings was not significant. The main effect of
patient SES on opioid contract ratings was significant
(F[1, 436] = 19.29, p < .01, npz = .04). Providers were
more likely to use opioid contracts with low than high
SES patients. There was not a significant interaction be-
tween patient race and SES on opioid contract ratings.

Workplace accommodations

There was a significant interaction between patient race
and SES (F[1, 436] = 25.94, p < .01, npz = .06; Table 3).
For high SES patients, race difference did not emerge,
whereas for low SES patients, providers were more likely
to recommend workplace accommodations for White
(M =44.89 [SD = 24.96]) than Black patients (M = 41.63
[SD =25.17]);n,* = .06).

Provider Attitudes

Providers exhibited a slight implicit preference for White
over Black individuals (M = 0.31 [SD = 0.39]) and a
strong implicit preference for high SES over low SES in-
dividuals (M = 0.90 [SD = 0.35]). On explicit measures,
providers indicated more warm/favorable feelings to-
wards White (¢[415] = =3.43,p <.01,d_ = —.14) and low
SES (#[426] = 3.03, p < .01, d__ = 0.15) individuals than
Black and high SES individuals, respectively. Provider’s
implicit and explicit attitudes about race were not sig-
nificantly correlated (r = .07, p = .16), nor were their im-
plicit and explicit attitudes about SES (r = .10, p = .006).
Implicit and explicit attitudes did not significantly differ
by provider race or sex (all p values > .05).

Implicit attitudes and pain-related decisions

Providers’ race IAT scores moderated the relationship
between patient race and providers’ ratings of distress
(b = 2.45; 95% confidence interval [CI]: [0.89, 4.00];
Table 4). J-N results indicated that patient race signifi-
cantly affected distress ratings for providers with race
IAT scores < 0.65 (0.65 is the cut point for strong bias;
positive values indicate pro-White bias and negative
values indicate pro-Black bias); these providers ascribed
more distress to Black than White patients. Providers’
race IAT scores also moderated the relationship between
patient race and workplace accommodation ratings
(b = 2.85; 95% CI: [0.79, 4.91]). J-N results indicated
that providers with race IAT scores > 0.16 (0.15 is the
cut-point for slight bias) were more likely to recommend
workplace accommodations to White than Black pa-
tients. Providers’ race IAT scores did not significantly
moderate their other pain-related ratings, and providers’
SES IAT scores did not moderate any of their pain-
related ratings.

Explicit attitudes and pain-related decisions

Providers’ race FT scores significantly moderated the
relationship between patient race and providers’ opioid
ratings (b = 0.05; 95% CI: [0.01, 0.10]; Table 4). J-N re-
sults indicated that patient race significantly affected
opioid ratings for providers with race FT scores < 11.68
(positive scores indicate a general preference for White
people); these providers were more likely to recommend
opioids to Black than White patients. Providers’ SES
FT scores significantly moderated their opioid contract
ratings (b = —0.05; 95% CI: [-0.10, —0.01]). J-N results
indicated that providers with SES FT scores > —15.56
(negative scores indicate a general preference for low SES
people) were more likely to use opioid contracts with low
than high SES patients. Also, of note is the moderation
result for workplace accommodation ratings (b = 0.06;
95% CI: [0.00, 0.12]). J-N results indicated that pro-
viders with SES FT scores < 70.43 (positive scores indi-
cate a general preference for high SES people) were more
likely to recommend workplace accommodations for low
than high SES patients, although this result should be
interpreted with caution given the 95% CI contained 0.

Provider Characteristics

Scores on the social desirability measure (MCSDS) were
not consistently correlated with providers’ pain-related
ratings for Black versus White or low versus high SES
patients (i.e., the difference scores for the within-subject
variables). Among the significant correlations, the mag-
nitude of these effects were weak; higher MCSDS scores
(i.e., higher social desirability) were associated with
higher ratings of interference (r = —.11, p = .03), dis-
tress (r = —.10, p = .04), and opioid contracts (r = —.10,
p = .04) for Black than White patients. MCSDS scores
were not significantly correlated with race differences in
opioid ratings or workplace accommodations or with
SES differences in any of the pain assessment and treat-
ment domains (all p values > .05). Male and female pro-
viders did not significantly differ in their pain-related
decisions (all p values > .05). When compared with racial
minority providers, White providers ascribed greater pain
interference (#[433] = —2.91, p < .01, d = 0.30) to Black
than White patients and were more likely to recommend
opioids for Black (#/[433] = —2.01, p = .05, d = 0.21) and
high SES patients (£[433] = 2.20, p = .03, d = 0.23) than
to White and low SES patients, respectively.

Discussion

This study examined the effects of patient race and SES
on providers’ pain-related decisions. Results indicated
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Table 4. Moderation Results of Implicit and Explicit Attitudes

Pain rating b SE

95% CI [low, high]

Sample within the J-N significance region (%)

Moderator: Race IAT

Interference 1.26 0.85 [-0.40, 2.92] —
Distress 2.45 0.79 [0.89, 4.00] 80.0%
Opioids 1.17 0.87 [-0.53, 2.88] —
Opioid Contracts -1.09 0.95 [-2.95, 0.78] —
Workplace Accommodations 2.85 1.05 [0.79, 4.91] 68.8%
Moderator: SES IAT

Interference -1.14 1.24 [—3.58, 1.29] —
Distress —-1.56 0.95 [-3.43,0.32] —
Opioids —1.54 1.09 [-3.68, 0.60] —
Opioid Contracts -0.42 1.21 [-2.79, 1.95] —
Workplace Accommodations -1.02 1.69 [—4.35, 2.30] —
Moderator: Race FT

Interference 0.01 0.02 [-0.03, 0.06] —
Distress 0.03 0.02 [-0.01, 0.07] —
Opioids 0.05 0.02 [0.01, 0.10] 80.0%
Opioid Contracts —-0.04 0.02 [-0.09, 0.01] —
Workplace Accommodations 0.03 0.03 [-0.02, 0.08] —
Moderator: SES FT

Interference -0.02 0.02 [-0.07, 0.02] —
Distress 0.00 0.02 [=0.04, 0.03] —
Opioids 0.00 0.02 [-0.04, 0.04] —
Opioid Contracts —-0.05 0.02 [-0.10, —0.01] 78.9%
Workplace Accommodations 0.06 0.03 [0.00, 0.12] 98.8%

CI Confidence interval; J-N, Johnson—Neyman; /4T Implicit association test; SE Standard error; SES Socioeconomic status.

significant main effects of patient race and SES on pro-
vider opioid ratings and a main effect of SES on opioid
contract ratings. There were significant race X SES inter-
action effects on provider ratings of pain interference,
distress, and workplace accommodations. Additionally,
providers’ implicit attitudes about race and explicit atti-
tudes about race and SES moderated some of their pain-
related decisions.

Providers were more likely to recommend opioids for
Black and low SES patients. These results diverged from
study hypotheses and previous work showing Black and
low SES patients are less likely to receive opioids com-
pared to their demographic counterparts [6]. One po-
tential explanation is methodological. Previous studies
have conducted retrospective analyses of clinical data
[6]. Race and SES differences in real clinical settings
may be due, in part, to third variables (e.g., differences
in nonverbal communication styles) that were controlled
for in the current study. The current study also presented
“ideal” conditions for decision making. Providers had
unlimited time and a low-stress context compared to
real clinical settings that impose high cognitive demands
via time pressures and interruptions [39]. This contrast

is important because, according to the dual process
model (DPM), people are more likely to be influenced
by stereotypes when making decisions under high cog-
nitive load [40]. Interpreted through this lens, the ideal
conditions allowed providers to engage in deliberate
cognitive processes, which are more likely to be driven
by their (presumably) egalitarian beliefs about race and
SES. Another potential, albeit speculative, explanation
is that current and recently trained physicians are more
knowledgeable about pain and disparities than past co-
horts. The Institute of Medicine and popular media have
reported on these topics recently [1, 41, 42], and health
disparities curricula is increasingly being incorporated
into medical education [43, 44]. Relatedly, providers may
also be aware that Black and low SES individuals have
less access to care [45]. Thus, if a Black or low SES pa-
tient presents in clinic, despite these barriers, providers
may assume a high level of suffering that necessitates
pain care. Moreover, the recent opioid crisis—the rapid
increase in opioid prescriptions and misuse—has been
portrayed by the media and perceived by many to be a
“suburban White problem” [46]. Thus, providers may
have been particularly hesitant to recommend opioids to
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White and high SES patients. Future research is needed
to determine which, if any, of the aforementioned tenta-
tive interpretations holds true.

As hypothesized, providers were more likely to use
opioid contracts with low SES than high SES patients.
We previously found that providers believe low SES pa-
tients are more likely to misuse opioids [4]. Such beliefs
likely contributed to the opioid contract disparity ob-
served herein given other work demonstrating that pro-
viders employ opioid contracts with patients they have
a subjective “hunch” will misuse medication [47]. One
might assume that study providers were more likely to
use contracts with low SES patients because they were
more likely to recommend them opioids in the first
place. However, the opioid contract item was specifically
phrased to decouple it from the opioid treatment item,
and, indeed, provider responses to the two items were
not significantly correlated.

A novel aspect of the current study is that we exam-
ined the interactive effects of patient race and SES on
providers’ pain-related decisions. For high SES patients,
providers ascribed more pain-related interference to
Black (vs. White) patients, but the opposite race difference
emerged for low SES patients. Providers also rated high
SES Black patients as experiencing greater distress than
high SES White patients but did not demonstrate a race
difference in their distress ratings for low SES patients.
Providers may have been less favorable in their views of
low SES Black (vs. low SES White) patients—i.e., rating
them as being less impaired by their pain—as a result of
stereotypical beliefs, widely held by the general public,
associating Black people with laziness and welfare and
White people with hard work [48]. This stereotype might
be particularly salient when assessing and treating low
SES patients. That is, if providers hold (or are other-
wise influenced by) this stereotypical view, they may
have attributed low SES Black patients’ impairments to
characterological defects as opposed to consequences of
their pain. By contrast, the high SES condition provides
counter evidence to the race-work stereotype, which may
explain why providers perceived high SES Black patients
as experiencing greater pain-related interference and dis-
tress, despite their SES advantage. A race X SES inter-
action also emerged for workplace accommodations;
providers were more likely to recommend accommoda-
tions for White than Black patients, but this occurred
only for low SES patients. For low SES patients, providers
may have been influenced again by racial stereotypes
about work and recommended fewer accommodations
to Black patients as a result. On the flip side, race differ-
ences in accommodation ratings for high SES patients
may not have emerged because providers assumed these
patients were hardworking—regardless of race—because
of their high prestige jobs.

The race X SES interactive effects can also be inter-
preted with patient SES as the “main effect” and race as
the moderator. From this perspective, providers ascribed
more interference and distress to low than high SES pa-
tients and were more likely to recommend them work-
place accommodations in general, but these SES effects
were stronger for White than Black patients. These re-
sults suggest that providers are influenced more by pa-
tient SES when making pain-related decisions for White
than Black patients. One explanation for this is that 68%
of the sample was White (vs. 2% Black), which is similar
to the race distribution of providers in real clinical set-
tings (75% White vs. 6% Black; [49]). The out-group
homogeneity effect states that people view individuals
from an outgroup (i.e., Black patients for White pro-
viders) as being more alike and individuals from their
own group (i.e., White patients for White providers) as
having unique characteristics [50]. Applied to the cur-
rent study, White providers may have been less attuned
to—and less influenced by—socioeconomic differences
among Black patients.

This is one of the first studies to examine the extent
to which providers’ implicit and explicit attitudes about
race and SES are related to chronic pain care deci-
sions. Results indicated that providers’ implicit attitudes
about race moderated their distress ratings such that
all providers—except those with strong pro-White atti-
tudes—ascribed more distress to Black than White pa-
tients. Based on a few prior studies, one might expect that
providers with a strong pro-White implicit bias would be
most, not least, influenced by race [13, 14]. Nevertheless,
the current results are consistent with the direction of
prior findings; providers with the most pro-White bias
showed the least pro-Black responding by rating Black
and White patients equivalently on pain-related distress.
The other providers (i.e., those with pro-Black implicit
bias, no implicit bias, or slight to moderate pro-White
implicit bias) may have ascribed more distress to Black
patients due to their awareness of the many disadvan-
tages that Black individuals face with regard to pain
and medical care, as well as in society at large (e.g., dis-
crimination). By this interpretation, it required a strong
implicit bias against Black individuals (i.e., a strong pro-
White implicit bias) to not demonstrate these race effects
for distress ratings. Results also indicated that providers
with a pro-White implicit bias were more likely to rec-
ommend workplace accommodations to White than
Black patients. This aligns with previous work showing
that providers with a pro-White implicit bias are more
likely to recommend care for White than Black patients
[13, 14]. Implicit attitudes about SES did not moderate
the relationship between patient SES and provider de-
cisions. The small literature on providers’ implicit SES
attitudes and provision of care, which includes acute and
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postoperative pain care, also has not found a significant
relationship [16-19]. Collectively, this suggests that pa-
tient SES may influence provider decisions via means
other than implicit attitudes. Further research is needed
to elucidate the primary drivers of SES disparities in
pain care.

Providers’ explicit attitudes about race and SES mod-
erated their opioid treatment and opioid contract de-
cisions, respectively. Providers with a pro-Black bias
(negative FT score) or with minimal pro-White bias
(FT score <11.68) were more likely to recommend opi-
oids to Black than White patients. Providers with a
pro-high SES bias (positive FT score) or with minimal
pro-low SES bias (FT scores > —15.56) were more likely
to use opioid contracts with low (vs. high) SES patients.
Additionally, all providers—except those with strong
pro-high SES bias (FT score > 70.43)—were more likely
to recommend workplace accommodations for low
(vs. high) SES patients. These findings are noteworthy
given that prior work has not consistently found a re-
lationship between explicit attitudes and clinical care.
Decisions about opioids (prescriptions and contracts)
and workplace accommodations are high stakes and
require careful deliberation. Opioids frequently have
an unfavorable risk—benefit ratio and are increasingly
scrutinized for chronic pain. Likewise, workplace ac-
commodations impose extra burdens on providers (e.g.,
paperwork, interacting with employers). Consequently,
provider decision making about these modalities may
be governed more by explicit attitudes, which, by def-
inition, are deliberative. Furthermore, according to the
DPM, settings that impose minimal cognitive load—Iike
the conditions of the current methodology—allow pro-
viders greater access to and use of explicit attitudes when
making decisions. Future work is needed to elucidate
which pain-related decisions are most influenced by pa-
tient race and SES and provider attitudes, as well as the
environmental conditions that amplify or diminish these
effects. Additionally, the current study measured gen-
eral attitudes about race and SES groups. Prior work has
demonstrated that laypersons and health professionals
have beliefs about race and SES that are specific to pain
and medical care, such as that Black patients have higher
pain tolerance than White patients [51, 52]. These spe-
cific beliefs may better predict pain care decisions and,
thus, merit further study.

The current study has several limitations. First, meth-
odological advantages notwithstanding, VH patients
do not fully capture real-world clinical environments.
Relatedly, although the large sample is a strength, it may
increase the likelihood of finding statistically significant
differences that lack substantive clinical implications.
This is particularly relevant for interaction effects; thus,
these findings should be considered tentative pending

future studies. The interaction effects for interfer-
ence and distress warrant particular attention in future
studies given the high correlation among these two vari-
ables. Nevertheless, the results were not identical, sug-
gesting that despite their high correlation, interference
and distress are distinct. Second, providers were asked
about sensitive topics, which may have elicited socially
desirable responses. Although social desirability scores
largely did not correlate with race and SES differences
in pain-related ratings, there is still the concern that
our within-subjects design, fixed order of clinical deci-
sion items, and general description of the study purpose
evoked demand characteristics and resulted in counter-
stereotypical responding—we cannot rule out this pos-
sibility. Third, the results may not generalize to pain
conditions other than chronic back pain. Relatedly, we
examined two categories of race (Black/White) and SES
(low/high). Other race/ethnic groups and SES categories
(e.g., blue collar, middle class) should be considered in
future studies. Further, SES was manipulated via occu-
pational income/prestige. Other indicators of SES (e.g.,
education) may affect provider decisions in real clinical
settings. Fourth, the SES IAT is not as well established as
other versions of the IAT, especially regarding construct
validity. As such, these results should be considered with
caution. Of particular concern is the fact that the SES
IAT used words for the SES stimuli instead of images
like in the race IAT. Because the words representing the
SES and evaluative categories are more similar to each
other than the stimuli used in other versions of the IAT,
this may introduce a methodological bias, resulting in
artificially inflated scores. For this reason, we are cur-
rently developing an SES IAT with images. Finally, the
sample consisted of physician residents and fellows who
were largely White and working in hospital settings,
with limited health care experience; thus, the results
may not apply to other health care professionals or set-
tings. Limitations notwithstanding, this is one of the first
studies to find that patient race and SES uniquely and
interactively impact provider decisions for chronic pain
care. The results highlight the need to incorporate both
race and SES in research on provider decision making
for diverse patients.
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