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QUESTION ASKED: Among older patients undergoing
treatment for nonmetastatic cancer, are there differ-
ences in opioid prescribing patterns and adverse pain
outcomes by race or socioeconomic status?

SUMMARY ANSWER: There are observable differences
in opioid prescribing practices and adverse outcomes
among patients with cancer between racial and so-
cioeconomic groups. Patients with cancer from lower-
income communities are at particular risk for adverse
outcomes, highlighting the need for additional re-
search and optimization in pain management for this
population.

WHAT WE DID: We used the SEER registry linked to
Medicare claims data to compare rates of new opioid
prescriptions, persistent opioid use, and pain-related
emergency department visits among patients under-
going definitive cancer treatment by race and socio-
economic status.

WHAT WE FOUND: Non-Hispanic Black patients were
less likely to receive an opioid prescription when
compared with non-Hispanic White patients with no

increased rate of persistent opioid use. Patients from
lower-income communities were at increased risk for
both becoming a persistent opioid user and presenting
to the emergency department for pain.

BIAS, CONFOUNDING FACTOR(S): It is challenging to
determine optimal opioid prescribing patterns from
population-based claims data that lack information on
pain scores, quality of life, or functionality.

REAL-LIFE IMPLICATIONS: Opioids are critically im-
portant to cancer-related pain management. Pre-
scribing practices continue to evolve as we navigate
the balance of adequate pain control and conse-
quential dependence. Crucial to this mission is a keen
awareness of implicit biases and access to care that
may shift this careful balance and ultimately harm
these vulnerable patients. Our data suggest that pa-
tients from lower-income communities are at risk for
both adverse opioid outcomes and inadequate pain
management. This warrants comprehensive research
to better understand the basis of inequities and pro-
vide actionable, durable solutions.
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abstract

PURPOSE Minority race and lower socioeconomic status are associated with lower rates of opioid prescription
and undertreatment of pain in multiple noncancer healthcare settings. It is not known whether these differences
in opioid prescribing exist among patients undergoing cancer treatment.

METHODS AND MATERIALS This observational cohort study involved 33,872 opioid-naive patients of age . 65
years undergoing definitive cancer treatment. We compared rates of new opioid prescriptions by race or ethnicity
and socioeconomic status controlling for differences in baseline patient, cancer, and treatment factors. To
evaluate downstream impacts of opioid prescribing and pain management, we also compared rates of persistent
opioid use and pain-related emergency department (ED) visits.

RESULTS Compared with non-Hispanic White patients, the covariate-adjusted odds of receiving an opioid
prescription were 24.9% (95% CI, 16.0 to 33.9, P , .001) lower for non-Hispanic Blacks, 115.0% (84.7 to
150.3, P , .001) higher for Asian–Pacific Islanders, and not statistically different for Hispanics (21.0 to 14.0,
P5 .06). There was no significant association between race or ethnicity and persistent opioid use or pain-related
ED visits. Patients living in a high-poverty area had higher odds (53.9% [25.4 to 88.8, P, .001]) of developing
persistent use and having a pain-related ED visit (39.4% [16.4 to 66.9, P , .001]).

CONCLUSION For older patients with cancer, rates of opioid prescriptions and pain-related outcomes significantly
differed by race and area-level poverty. Non-Hispanic Black patients were associated with a significantly
decreased likelihood of receiving an opioid prescription. Patients from high-poverty areas were more likely to
develop persistent opioid use and have a pain-related ED visit.

JCO Oncol Pract 17:e703-e713. © 2021 by American Society of Clinical Oncology

INTRODUCTION

Opioid prescribing patterns for patients with cancer are
under increased scrutiny in the setting of the ongoing
opioid crisis.1,2 As in the general population, rates of
opioid-related deaths and emergency department
(ED) visits have increased among patients with cancer
over the past decade.3,4 There is also concern, how-
ever, that in response to the opioid epidemic, re-
strictive policies or fears over addiction could lead to
systematic undertreatment of cancer pain.5 Prior
studies suggest that up to 50% of patients with cancer
have inadequate pain management and that minority
patients are especially at risk for undertreatment.1,6,7

Disparities in opioid prescribing exist in the noncancer
acute care setting, with non-Hispanic White (NHW)
patients being more likely to receive opioid analgesics

compared with non-Hispanic Black (NHB), Hispanic,
or Asian–-Pacific Islander (API) patients.7-9 Patients
from more affluent and educated neighborhoods are
also more likely to receive an opioid prescription when
presenting to the ED.10 It is not clear whether dis-
crepancies in opioid prescribing exist among patients
with cancer, who often undergo more protracted
treatment regimens with multidisciplinary care. It is
also not known if discrepancies in initial opioid pre-
scribing by race, ethnicity, or socioeconomic status
correlate with persistent opioid use or inadequate pain
management among patients with cancer.

The purpose of this study is to determine if race and
poverty are associated with the likelihood of receiving
opioid analgesics during definitive cancer treatment.
Understanding potential disparities in opioid prescriptions
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can highlight a need for additional research or a change in
practice patterns to ensure equitable care. We evaluated rates
of new opioid prescriptions in patients with breast, colon, lung,
or prostate cancer among Medicare beneficiaries. Opioid
prescription rates during cancer treatment were compared by
race, ethnicity, and neighborhood poverty levels. To deter-
mine if initial discrepancies in prescribing affect long-term
opioid behavior, we also compared rates of persistent opioid
use one to 2 years after treatment. Rates of pain-related ED
visits were also evaluated as a potential surrogate for inade-
quate pain management.

METHODS AND MATERIALS

Data Source and Patient Selection

This retrospective cohort study evaluated patients in the
SEER registry linked to Medicare claims data diagnosed
with cancer from 2008 to 2013. SEER registry linked to
Medicare claims data was chosen as a nationwide
population-based data set with prescription data coupled
with a cancer registry and demographic data. We included
patients with one of the four most common noncutaneous
solid malignancies (breast, colorectal, lung, and prostate),
of age . 65 years, and with continuous Medicare Part A
and B coverage, without enrollment in Medicare Part C
(managed care) throughout the study period. Patients listed
as other were not included because of low sample sizes. We
included only patients with Medicare Part D coverage to
capture opioid prescription data. We restricted the analysis
to patients treated with definitive local therapy including
surgery, radiation therapy, or both. Metastatic and palliative
intent patients were excluded to analyze longer-term opioid
prescribing patterns. This analysis only included opioid-
naive patients who were defined as not having received an
opioid prescription from one to twelve months prior to the
cancer diagnosis.11-13 Patients were also excluded for
metastatic disease, death within the first 2 years since
starting treatment, or missing follow-up data. The final
study cohort included 33,057 patients that met eligibility
criteria. Appendix Figure A1 (online only) demonstrates the
patient selection process.

Covariates, Exposures, and Outcomes

Baseline patient and cancer-related factors including age,
sex, race, ethnicity, marital status, stage, and cancer type
were extracted from the SEER database. Patients were
categorized as NHW, API, NHB, or Hispanic. Patients were
categorized as Hispanic if they were of Hispanic ethnicity
irrespective of their race. Poverty rate was estimated using
median household income data at the census-tract level
and represents the percent of the local population living
below the poverty level.14 Rural zip codes were defined as
those with a population center , 20,000.15 The non–age-
adjusted Charlson Comorbidity Index was calculated from
Medicare claims data using the International Classification
of Diseases, Ninth Edition diagnostic codes, as previously

described.16 Similarly, claims and diagnostic codes were
used to identify prior diagnoses of depression; alcohol
abuse; and high-risk psychiatric conditions including
schizophrenia, attention deficit disorder, and obsessive
compulsive disease.17,18 The primary end point of a new
opioid prescription during treatment was defined as re-
ceiving any opioid analgesic from one month prior to
3 months after the date of cancer diagnosis.11,12 Persistent
opioid use was identified as having filled $ 120 days’
supply or 10 or more opioid prescriptions in the window
between 1 and 2 years after the start of treatment.11-13 Pain-
related ED visits within 2 years of starting treatment were
identified using International Classification of Diseases,
Ninth Edition claims data.

Statistical Methods

The median and interquartile ranges were calculated for
continuous variables by opioid prescription status and
compared using a Mann-Whitney U Test. The absolute
number and percentage were calculated for categorical
variables and cohorts were compared using a chi-squared
test.

Rates of new opioid prescriptions and persistent opioid use
were calculated by race or ethnicity and area-level poverty
subgroups; 95% CIs were estimated using a Pearson-
Clopper interval.19 In an exploratory analysis, we also
tested for differences in outcomes by poverty level when
stratified by race. Multivariable logistic regression was used
to estimate the odds of a new opioid prescription or per-
sistent use when accounting for baseline patient, cancer-
related, and treatment factors. Model covariates were
considered significant with a two-sided P value , .05.
Statistical analyses were performed using R version 3.5.3.20

RESULTS

Patient Characteristics and Outcomes

This cohort of opioid-naive patients undergoing definitive
cancer treatment included 28,779 (84.9%) NHWs, 815
(2.4%) APIs, 2,559 (7.6%) NHBs, and 1,719 (5.1%)
Hispanics (Table 1). There were 5,562 (16.4%) patients
identified as living in areas with poverty levels $ 20%.
When separated by race and ethnicity, rates of living in a
high-poverty area were 13.0%, 17.1%, 46.0%, and 28.6%
for NHW, API, NHB, and Hispanic patients, respectively.
Rates of new opioid prescriptions during cancer treatment
differed significantly (P, .001) among NHW (24.3%), API
(38.0%), NHB (18.2%), and Hispanic (28.1%) patients
(Fig 1A). Patients living in high-poverty areas had increased
rates of new opioid prescriptions (25.2% v 23.9%, P5 .03)
(Fig 1B). On average, patients prescribed an opioid during
treatment were younger than those not given a prescription
(73.8 v 74.6, P , .001). Prescription rates also varied
significantly by sex, marital status, cancer type, tumor stage,
nodal stage, and local and systemic treatment (Table 1).
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TABLE 1. Baseline Characteristics of Patients Undergoing Curative-Intent Cancer Treatment Stratified by Opioid Prescription During Treatment

Factor

No Opioid Rx New Opioid Rx

Pn 5 25,590 (75.5%) n 5 8,282 (24.5%)

Age, median (IQR) 74.0 (70.0-79.0) 73.0 (69.00-77.0) , .001

Sex (%)

Female 11,560 (68.5) 5,306 (31.5) , .001

Male 14,030 (82.5) 2,976 (17.5)

Race (%)

NHW 21,763 (75.6) 7,016 (24.4) , .001

API 515 (62.0) 315 (38.0)

NHB 2091 (81.7) 468 (18.3)

Hispanic 1,221 (71.7) 483 (28.3)

Area-level poverty $ 20% (%)

Yes 4,137 (74.4) 1,425 (25.6) .028

No 21,453 (75.8) 6,857 (24.2)

Rural area (%)

Yes 2,436 (68.9) 1,099 (31.1) , .001

No 23,154 (76.3) 7,183 (23.7)

CCI $ 1 (%)

Yes 9,536 (75.0) 3,171 (25.0) .097

No 16,054 (75.9) 5,111 (24.1)

Married (%)

Yes 16,045 (77.3) 4,720 (22.7) , .001

No 9,545 (72.8) 3,562 (27.2)

High-risk psychiatric condition (%)

Yes 132 (75.4) 43 (24.6) 1

No 25,458 (75.5) 8,239 (24.5)

Depression (%)

Yes 2,957 (74.8) 994 (25.2) .280

No 22,633 (75.8) 7,288 (24.2)

Primary cancer (%) , .001

Prostate 11,345 (84.3) 2,112 (15.7)

Breast 8,351 (67.0) 4,123 (33.0)

Colon 4,090 (75.7) 1,311 (24.3)

Lung 1804 (71.0) 736 (29.0)

T stage $ 3 (%)

Yes 4,259 (74.3) 1,475 (25.7) .015

No 21,331 (75.8) 6,807 (24.2)

N stage $ 1 (%)

Yes 3,184 (68.9) 1,438 (31.1) , .001

No 22,406 (76.6) 6,844 (23.4)

Local treatment (%) , .001

Surgery 12,578 (71.1) 5,117 (28.9)

Radiation 7,676 (93.3) 549 (6.7)

Both 5,336 (67.1) 2,616 (32.9)

(continued on following page)
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Rates of persistent opioid use did not differ significantly by
race (P 5 .427) (Fig 2A). In contrast, patients living in
communities with high poverty levels had a significantly
increased rate of persistent opioid use (2.6% v 1.5%,
P, .001) (Fig 2B). For the overall cohort, 2.4% of patients
had a pain-related ED visit within 2 years since starting
treatment. This rate did not vary significantly by race (P5 .75)
but did vary between patients living in high- and low-poverty
areas, respectively (3.2% v 2.3%, P , .001) (Fig 3).

When stratified by race and ethnicity, living in a high-
poverty area was associated with significantly increased
rates of new opioid prescriptions for NHB (21.1% v 15.9%,
P 5 .001) and Hispanic (32.9% v 26.2%, P 5 .006)
patients but not NHWs (25.6% v 24.2%, P5 .075) or APIs
(40.3 v 38.2, P5 .71) (Appendix Fig A2, online only). Living
in a high-poverty area was associated with increased rates
of persistent use among NHW (2.6% v 1.5%, P , .001)
patients (Appendix Fig A2). There was no significant as-
sociation between poverty and increased persistent opioid
use within NHB (2.2% v 1.7%, P5 .48), Hispanic (2.9% v
1.6%, P 5 .11), or API (2.9% v 1.0%, P 5 .19) patients.

Multivariable Logistic Regression

Compared with NHWs, the covariate-adjusted odds ratio for
receiving a new opioid prescription was 0.75 (95% CI, 0.67
to 0.84, P, .001) for NHBs, 2.15 (1.85 to 2.50, P, .001)

for APIs, and 1.14 (0.99 to 1.30, P 5 .06) for Hispanics
(Table 2). There was no statistically significant association
between race or ethnicity and persistent opioid use or pain-
related ED visits. Patients living in a rural community had
increased odds of receiving a new prescription (odds ratio
[95% CI], 1.54 [1.42 to 1.67], P , .001) and decreased
odds of having a pain-related ED visit (0.72 [0.56 to 0.93],
P5 .01). Living in a higher-poverty area was not associated
with an increased likelihood of receiving a prescription
during treatment on multivariable analysis but was asso-
ciated with a higher likelihood for persistent opioid use
(1.54 [1.25 to 1.89], P , .001) and having a pain-related
ED visit (1.39 [1.16 to 1.67], P, .001]). Additional patient,
cancer, and treatment factors correlated with receiving an
opioid prescription or becoming a persistent user on
multivariable analysis (Table 2).

DISCUSSION

In this population-based cohort study, NHBs were less
likely to receive an opioid prescription during definitive
cancer treatment when compared with NHWs, with no
difference in rates of persistent opioid use or pain-related
ED visits. APIs were more likely to receive an opioid during
treatment; however, this did not translate into increased
rates of persistent use. Patients in rural communities had
an increased likelihood of having an opioid prescribed

TABLE 1. Baseline Characteristics of Patients Undergoing Curative-Intent Cancer Treatment Stratified by Opioid Prescription During Treatment (continued)

Factor

No Opioid Rx New Opioid Rx

Pn 5 25,590 (75.5%) n 5 8,282 (24.5%)

Chemotherapy (%)

Yes 7,463 (77.3) 2,191 (22.7) , .001

No 18,127 (74.8) 6,091 (25.2)

Abbreviations: API, Asian–Pacific Islander; CCI, Charlson Comorbidity Index; IQR, interquartile range; N stage, nodal stage; NHB, non-Hispanic Black;
NHW, non-Hispanic White; T stage, tumor stage.
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FIG 1. Opioid prescription rates during cancer treatment by (A) race and (B) area-level poverty. API, Asian–Pacific
Islander; NHB, non-Hispanic Black; NHW, non-Hispanic White; Rx, prescription.
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during treatment and a decreased likelihood of presenting
to the ED for pain. We found that patients living in areas of
high poverty had an increased likelihood of becoming a
persistent user and having a pain-related ED visit. Within
racial or ethnic groups, high area-level poverty was asso-
ciated with increased rates of new opioid use for NHB and
Hispanic but not NHW or API patients. High area-level
poverty was associated with increased persistent use for
NHW but not API, NHB, or Hispanic patients. Subgroup
analysis for persistent opioid use among the NHB and
Hispanic patients had limited power because of smaller
sample sizes and limited events.

Associations between race and both adequate pain man-
agement and opioid prescriptions have been previously
described in multiple healthcare settings.21-24 In an analysis
of the National Hospital Ambulatory Medical Care Survey,
NHW patients presenting to the ED for pain-related visits
were more likely to receive an opioid compared with NHB,
Hispanic, or API patients.8 NHB children were less likely to
receive analgesia for a diagnosis of appendicitis and less
likely to receive opioids for severe pain in a population-

based study of ED visits.25 To what degree race is associated
with opioid analgesic use among patients with cancer is less
clear, especially during the era of the ongoing opioid crisis. In
a cross-sectional study of older patients with cancer living in
nursing homes from the 1990s, minority race and advanced
age were associated with undertreatment of daily pain.6 A
more recent prospective cohort study found that among
ambulatory patients with cancer, the odds of undertreatment
of pain was twice as high for minority patients.7

The etiology of disparities in pain management by race and
ethnicity is not fully understood. Hypothesized barriers to
optimal pain management include factors related to
healthcare systems, providers, implicit biases, communi-
cation, and individual patient beliefs and coping strate-
gies.22 In a survey study of minority patients with cancer
and their providers, inadequate pain assessment was
identified as a primary barrier for optimal pain manage-
ment.26 Others have suggested that challenges in com-
munication between NHW providers and minority patients
may limit trust and result in discrepancies in the perceived
levels of pain.26-28
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FIG 2. Rates of persistent opioid use after cancer treatment by (A) race and (B) area-level poverty. API, Asian–
Pacific Islander; NHB, non-Hispanic Black; NHW, non-Hispanic White; Rx, prescription.
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FIG 3. Rates of pain-related ED visits after cancer treatment by (A) race and (B) area-level poverty. API, Asian–
Pacific Islander; ED, emergency department; NHB, non-Hispanic Black; NHW, non-Hispanic White.
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The association between socioeconomic status, pain
control, and risk for adverse opioid outcomes in patients
with cancer is less studied. We found that patients from
lower-income areas had increased rates of prescriptions on
univariable but not multivariable analysis. Rurality was a
more dominant explanatory variable with increased rates of
opioid prescriptions on both univariable and multivariable
analyses (results not shown). Prior studies from the non-
cancer acute care setting have demonstrated decreased
prescription rates among low-income patients.10,29 An
additional study of cancer survivors in Ontario, Canada,
found a strong correlation between lower-income quantile
and higher rates of opioid prescriptions among cancer
survivors.30

Although the association between poverty and new opioid
prescriptions differs across healthcare settings, the asso-
ciation between poverty and adverse opioid outcomes is
more consistent. Several studies have described higher
rates of adverse opioid outcomes among patients from
lower-income communities, which could correspond to the
higher rates of persistent use observed in our study. Our

data also suggest that low-income patients are at increased
risk for inadequate pain control as evidenced by the in-
creased rate in pain-related ED visits. In a nationwide cross-
sectional study of Medicare enrollees, poverty was asso-
ciated with opioid-related mortality at the county level.29

Further, a population-based study of opioid-related events
requiring emergency room evaluation revealed that opioid-
related harms occurred nearly 2.4 times more frequently in
the lowest-income quintile when compared with the highest
quintile.31 High levels of opioid-related morbidity and
mortality in this population could be attributed to lower
healthcare utilization, especially regarding mental health
and substance abuse treatment.32 There may also be
decreased access to nonpharmacologic therapies in eco-
nomically disadvantaged communities.33

Optimal treatment of cancer pain with opioid analgesics
requires an assessment of risks and benefits for an indi-
vidual patient.1 A primary limitation of this study is the
inability to measure the level of pain and adequacy of pain
control from the available data. Without this information, it is
challenging to determine whether opioids are being

TABLE 2. Multivariable Logistic Regression for New Opioid Prescription and Persistent Use

Covariate

New Prescription Persistent Use Pain-Related ED Visit

OR (95% CI) OR (95% CI) OR (95% CI)

Race or ethnicity (ref: NHW)

API 2.15 (1.85 to 2.5) 0.79 (0.43 to 1.45) 0.86 (0.54 to 1.36)

NHB 0.75 (0.67 to 0.84) 0.95 (0.7 to 1.29) 0.96 (0.74 to 1.25)

Hispanic 1.14 (1 to 1.3) 1.08 (0.75 to 1.55) 0.82 (0.56 to 1.21)

Area-level poverty $ 20% 1.03 (0.96 to 1.11) 1.54 (1.25 to 1.89) 1.39 (1.16 to 1.67)

Rural 1.54 (1.42 to 1.67) 1.38 (1.14 to 1.68) 0.72 (0.56 to 0.93)

Age (y) 0.96 (0.96 to 0.97) 0.99 (0.97 to 1) 1.01 (0.99 to 1.02)

Male 0.84 (0.75 to 0.93) 0.69 (0.5 to 0.94) 0.73 (0.57 to 0.94)

CCI $ 1 1.1 (1.04 to 1.16) 1.18 (0.92 to 1.52) 1.45 (1.26 to 1.68)

Married 0.82 (0.77 to 0.87) 1.76 (1.49 to 2.09) 0.9 (0.78 to 1.05)

High-risk psychiatric condition 0.91 (0.64 to 1.3) 0.76 (0.64 to 0.91) 0.77 (0.31 to 1.89)

Depression 0.89 (0.82 to 0.97) 0.75 (0.48 to 1.16) 2.06 (1.73 to 2.44)

Primary (ref: prostate)

Breast 1.16 (1.02 to 1.33) 1.28 (0.56 to 2.94) 1.01 (0.71 to 1.43)

Colon 0.8 (0.72 to 0.9) 1.34 (0.86 to 2.07) 1.41 (1.03 to 1.92)

Lung 1.27 (1.12 to 1.44) 1.24 (0.83 to 1.87) 1.57 (1.15 to 2.12)

T stage 3-4 (ref: 1-2) 1.05 (0.97 to 1.14) 1.95 (1.59 to 2.39) 0.96 (0.77 to 1.2)

Node-positive 1.13 (1.04 to 1.22) 1.07 (0.81 to 1.39) 1.06 (0.86 to 1.3)

Local treatment (ref: surgery)

Radiation 0.19 (0.17 to 0.21) 1.21 (0.95 to 1.53) 1.01 (0.8 to 1.28)

Both 0.97 (0.9 to 1.04) 1.23 (0.92 to 1.64) 0.71 (0.57 to 0.88)

Chemotherapy 0.99 (0.93 to 1.06) 0.85 (0.67 to 1.08) 1.22 (1.03 to 1.44)

Abbreviations: API, Asian–Pacific Islander; CCI, Charlson Comorbidity Index; ED, emergency department; NHB, non-Hispanic Black; NHW, non-Hispanic
White; OR, odds ratio; T stage, tumor stage.
*Indicates P value , .05.
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prescribed appropriately. Depending on the clinical sce-
nario, the risks associated with opioid use may outweigh
benefits and lower prescription rates may be more in line
with best practices.34 Given the history of undertreatment of
pain in minority patients with cancer, however, our findings
raise concern that NHB patients may be at risk for inad-
equate pain management with opioids. The higher rates of
persistent use among patients from high-poverty areas has
not been well-studied in the cancer population. Our find-
ings suggest that this population may be at higher risk for
adverse outcomes and could benefit from increased risk
mitigation techniques such as integrating nonopioid an-
algesics or referrals into pain management or counseling
services.35 A lack of resources for pain management is
further evidenced by the increased utilization of the ED for
pain among lower-income patients.

The results of this study should be interpreted in the context
of its limitations. This analysis was limited to patients of
age. 65 years continuously enrolled onMedicare Part D. It
is not known if our findings apply to younger patients with
cancer or those with varying levels of health insurance
coverage. The population-based nature of the study also
makes it difficult to determine an etiology for the observed
discrepancies in opioid prescribing. Racial and ethnic
groups beyond NHBs, Hispanics, and NHWs were un-
derrepresented in this cohort and require future research.

This data set was also limited by a lack of information on
prescribers and institutions. Future research is warranted to
determine if discrepancies in opioid use can be explained
by institutional or prescribing practice patterns. Of note,
previously observed racial disparities in cancer outcomes
have been found to be reduced or absent in equal-access
health systems such as the Veteran’s Affairs medical
system.36,37 Opioid prescribing patterns are dynamic and
have been continuing to evolve over the past two de-
cades.38 It is possible that the practice patterns, including
the presence of disparities, have changed since the time
frame of this cohort study from 2008 to 2013.

In conclusion, there are discrepancies in opioid prescrip-
tions by race and area-level income for patients undergoing
cancer treatment. In this cohort, NHB patients were less
likely to be prescribed an opioid analgesic during cancer
treatment without an increased risk for persistent use.
Patients from high-poverty areas were more at increased
risk for persistent opioid use and presenting to the ED for
pain. Prescribing opioids for patients with cancer can in-
volve complicated decision making requiring a personal-
ized assessment of risks and benefits that is further
confounded by the ongoing opioid epidemic.39,40 To ensure
equitable, compassionate care, additional research is
needed to identify the etiology of and solutions to disparities
in opioid prescribing and risk for adverse outcomes.
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APPENDIX

exclude

exclude

exclude

SEER-Medicare patients

Primary site: breast, colon, lung, or prostate.
Treated with local therapy.

Years of diagnosis: 2008-2013, Medicare A/B/D
coverage, 2 years follow-up, no metastatic

disease

(n = 50,158)

(n = 45,166)

(n = 42,466)

(n = 35,892)

(n = 33,872)

Died within 2 years of treatment (n = 4,992)

Missing stage (n = 2,700)

Prior opioid use (n = 6,574)

Race not NHW, Hispanic, NHB, or NHA (n = 2,020)

FIG A1. Flow diagram showing patient inclusion and exclusion in observational cohort. NHW, non-Hispanic White;
NHB, non-Hispanic Black; NHA, non-Hispanic Asian.
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FIG A2. Rates of (A) new opioid prescription during treatment and (B) persistent opioid use after treatment stratified
by race and area-level poverty. API, Asian–Pacific Islander; NHB, non-Hispanic Black; NHW, non-Hispanic White;
Rx, prescription.
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