Racial and Ethnic Disparities in Opioid Prescribing ®)

Check for

on Hospital Discharge Among Older Adults: A National

Retrospective Cohort Study

Koushik Kasanagottu, MD, MPH'?®, Timothy S. Anderson, MD, MAS'2, Shrunjal Trivedi, MPH',
Long H. Ngo, PhD', Jeffrey L. Schnipper, MD, MPH?#, Ellen P. McCarthy, PhD, MPH?3, and

Shoshana J. Herzig, MD, MPH'?

'Division of General Medicine, Beth Israel Deaconess Medical Center, 1309 Beacon Street, Brookline, MA 02246, USA; 2Department
of Medicine, Harvard Medical School, Boston, MA, USA: 3Hinda and Arthur Marcus Institute for Aging Research, Hebrew Seniorlife, Boston,
MA., USA; “Division of General Internal Medicine and Primary Care, Brigham and Women's Hospital, Boston, MA, USA

ABSTRACT

BACKGROUND: Disparities in opioid prescribing
among racial and ethnic groups have been observed in
outpatient and emergency department settings, but it is
unknown whether similar disparities exist at discharge
among hospitalized older adults.

OBJECTIVE: To determine filled opioid prescription
rates on hospital discharge by race/ethnicity among
Medicare beneficiaries.

DESIGN: Retrospective cohort study.
PARTICIPANTS: Medicare beneficiaries 65 years or
older discharged from hospital in 2016, without opioid
fills in the 90 days prior to hospitalization (opioid-naive).
MAIN MEASURES: Race/ethnicity was categorized
by the Research Triangle Institute (RTI), grouped as
Asian/Pacific Islander, Black, Hispanic, other (Ameri-
can Indian/Alaska Native /unknown/other), and White.
The primary outcome was an opioid prescription claim
within 2 days of hospital discharge. The secondary out-
come was total morphine milligram equivalents (MMEs)
among adults with a filled opioid prescription.

KEY RESULTS: Among 316,039 previously opioid-
naive beneficiaries (mean age, 76.8 years; 56.2%
female), 49,131 (15.5%) filled an opioid prescription
within 2 days of hospital discharge. After adjustment,
Black beneficiaries were 6% less likely (relative risk [RR]
0.94, 95% CI 0.91-0.97) and Asian/Pacific Islander ben-
eficiaries were 9% more likely (RR 1.09, 95% CI 1.03-
1.14) to have filled an opioid prescription when com-
pared to White beneficiaries. Among beneficiaries with
a filled opioid prescription, mean total MMEs were lower
among Black (356.9; adjusted difference — 4%, 95% CI
— 7 to — 1%), Hispanic (327.0; adjusted difference — 7%,
95% CI - 10 to — 4%), and Asian/Pacific Islander (328.2;
adjusted difference — 8%, 95% CI — 12 to — 4%) benefi-
ciaries when compared to White beneficiaries (409.7).
CONCLUSIONS AND RELEVANCE: Black older adults
were less likely to fill a new opioid prescription after
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hospital discharge when compared to White older adults
and received lower total MMESs. The factors contribut-
ing to these differential prescribing patterns should be
investigated further.
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INTRODUCTION

Over 2 million older adults are estimated to receive a new
opioid prescription on hospital discharge annually.! Prior
studies have shown disparities in opioid prescribing among
racial and ethnic minority groups in outpatient® and emer-
gency department settings.>* When patients from racial and
ethnic minority groups do receive an opioid, they tend to
receive a lower dose than White patients and this disparity
persists within and across hospital systems.>® Research sug-
gests no difference in prevalence of pain in minority groups
when compared to White adults,’ resulting in concern for
inadequate treatment of pain among minority groups.
Rates of opioid overdose have sharply risen over the last
two decades, with an appropriate national focus on interven-
tions to reduce opioid use. However, it is generally accepted
that opioids have an indication for managing short-term
moderate to severe pain, which clinicians must balance
against the risks of adverse effects, including side effects,
opioid use disorder, overdose, and death. Inadequate pain
treatment may lead to poor quality of life, delayed hospi-
tal discharge, increased post-discharge care utilization, and
worsened chronic surgical pain.®~'% Although risk factors
for opioid-related adverse events are well-established,! "2
applying this information to an individual patient in a man-
ner that allows for an understanding of the weight of the
risks and benefits relative to one another is an inherently
subjective practice, relying mostly upon clinical judgment,
and subject to the influence of bias—implicit or explicit.
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One prior single-center study showed that Black patients
were less likely to receive opioids on hospital discharge
and tended to receive shorter courses compared to White
patients.13 However, no studies to date have evaluated if
there are racial and ethnic disparities in opioid prescrib-
ing among opioid-naive older adults on hospital discharge
using national data. This study aimed to understand opioid
prescribing patterns among racial and ethnic groups, and
the effect of hospital racial composition on opioid prescrib-
ing disparities. We hypothesized that individuals belonging
to a racial or ethnic minority group would be less likely to
receive opioids on hospital discharge compared to White
patients, and that disparities may be more evident in hospi-
tals with greater proportions of White patients.

METHODS
Study Design and Data Collection

We conducted a retrospective cohort study using a 20% sam-
ple of US Medicare beneficiaries discharged home following
an acute hospitalization in 2016. This study was restricted
to secondary data analysis and approved with a waiver of
informed consent by the Institutional Review Board at Beth
Israel Deaconess Medical Center. This study followed the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline for cohort
studies.'?

We included fee-for-service Medicare beneficiaries who
were at least 65 years old with continuous enrollment in
Medicare Parts A, B, and D for at least 12 months prior to
hospitalization and 1 month after discharge. We excluded
beneficiaries admitted from or discharge to skilled nursing
facilities, as Part D claims are unavailable for these care set-
tings. We excluded beneficiaries who had filled any opioid
prescriptions in the 90 days prior to hospitalization. We fur-
ther excluded beneficiaries who had an International Clas-
sification of Diseases (ICD) diagnosis code for sickle cell
anemia and those discharged to hospice or who had hospice
claims 12 months before or 1 week after discharge, owing to
the unique aspects of pain management in these populations.
Finally, we excluded hospitals with fewer than 30 discharges,
due to the lack of precision in the corresponding hospital-
level racial composition and opioid prescribing estimates.
After applying these exclusion criteria, we randomly chose
a single hospitalization per beneficiary to avoid correlated
observations. See Figure 1 for a complete list of exclusion
criteria.

Exposures and Covariates

Our predictor of interest was race/ethnicity, defined using
the Research Triangle Institute (RTI) Race Code,'* grouped
as Asian/Pacific Islander, Black or African American,

Hispanic, non-Hispanic White, and other (American Indian,
Alaskan Native, unknown, or other race).

Beneficiary-level covariates included age, sex, disability
entitlement, Area Deprivation Index of residence (further
defined below), Medicare-Medicaid dual-eligibility sta-
tus, Elixhauser comorbidity score,'>!® and presence of
chronic painful conditions. Chronic painful conditions
were defined based on the US national pain strategy group
diagnostic clusters for identifying patients with chronic
pain for population research.!”!® Area Deprivation Index
is a validated measure that uses 17 social and economic
variables to create a percentile indicating social depri-
vation, with higher percentiles indicating greater social
need.!® We matched a beneficiary to ADI percentile using
their 9-digit zip code and categorized them into four quar-
tiles. Due to differences in cohort inclusion criteria across
data purchase episodes, 9-digit zip codes were missing
for 35,550 beneficiaries who died within 30 days of hos-
pital discharge (11.2% of the cohort). Additionally, 2683
(0.8%) did not have an ADI percentile in the Neighbor-
hood Atlas due to reasons such as low population numbers
or residence in group homes.?® To account for those with
missing ADI data, we used the missing covariate indica-
tor method, which allowed us to retain observations with
missing data in the model.?! We conducted a sensitivity
analysis excluding the ADI covariate from the model and
results were largely unchanged.

Hospitalization-level covariates included hospital length
of stay, intensive care unit stay, medical/surgical diagno-
sis—related group (DRG), and principal diagnosis and pro-
cedure codes defined by the HCUP Clinical Classification
Software.?? Hospital-level covariates included US Census
Region, rural/urban location, teaching status, and hospital
minority composition. Because there may be hospital differ-
ences in tendency to prescribe opioids, which may be asso-
ciated with hospital racial composition, we determined the
racial and ethnic minority composition for each hospital and
created a variable placing hospitals into quartiles of racial
and ethnic minority composition.

Outcomes

Our primary outcome was a filled opioid prescription (i.e.,
opioid claim) within 2 days of hospital discharge, defined
using the Centers for Disease Control (CDC) National
Center for Injury Prevention and Control compilation of
opioid analgesics. We excluded claims for buprenorphine
formulations intended for treatment of opioid use disor-
der, as defined by the CDC algorithm.? For beneficiaries
with a filled opioid prescription, we calculated a secondary
outcome of total morphine milligram equivalents (MMEs)
filled. For those who received more than one opioid pre-
scription within 2 days of discharge, we summed the MMEs
across the prescriptions.
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nh=2,494,168

Short-Stay Hospitalizations Discharged Alive Prior to 12/1/2016

Excluded - Incomplete Medication Data (n=1,193,612)

Discharged to other care facility (n=742,720)
SNF claims in 30d prior to hospitalization or within 2d of discharge (n=43,733)
Admitted from other care facility (n=138,882)

No Part D enrollment (n=268,277)

n=1,300,556

Excluded - Non-FFS Traditional Medicare (n=806,203)

Medicare Advantage (n=460,090)
No Part A/B enrollment (n=114,248)
HMO (n=51,539)

Age < 65 (n=180,326)

n=494,353

Hospice claims 12 mo. prior to hospitalization or within 7d of discharge (n=5,918)
Sickle cell anemia as a discharge diagnosis (n=295)

Opioid claims within 90 days prior to hospitalization (n=31,097)

Excluded - Clinical Criteria (n=48,324)
Discharge to hospice (n=10,994)

Buprenorphine claims (n=20)

n=446,029

Excluded — Hospitals Characteristics (n=129,990)

Random sample of one hospitalization per beneficiary (n=116,539)
Excluding hospitals with <30 discharges (n= 13,451)

n=316,039
Unique hospitalizations of opioid naive beneficiaries

Figure 1 Consort diagram of inclusion and exclusion criteria during sample identification

Statistical Analysis

All statistical analyses were conducted using SAS Software
Version 9.4 and STATA v14.1. Bivariable analyses were
performed to describe the beneficiary-, hospitalization-, and
hospital-level descriptive characteristics by race/ethnicity.
For unadjusted analyses, we used chi-square tests to compare
proportions, and ANOVA to compare continuous data. For
our primary outcome of filled opioids, we fit a multivari-
able generalized estimating equation model using a Poisson
error term with log link to determine the adjusted relative
risk of a filled opioid prescription after discharge by race/
ethnicity, adjusting for the covariates. We then calculated
post-estimation marginal effects and marginal differences,
allowing us to report the predicted probability of filling an
opioid prescription on hospital discharge by race/ethnicity
after adjusting for covariates.”* For beneficiaries who filled
an opioid prescription within 2 days of hospital discharge,
we then fit a generalized estimating equation model to gener-
ate adjusted relative differences for our secondary outcome
of total MME (log transformed, normal distribution) by race/
ethnicity.

We further examined the extent to which hospital racial
composition explained observed racial and ethnic differences

in filled opioid prescriptions. To demonstrate the effect of
adjustment for hospitals with varying minority populations,
we present the results from each adjusted model with and
without inclusion of the hospital minority composition quar-
tile variable.

All models accounted for clustering at the hospital level
using an exchangeable working correlation structure.

Subgroup Analyses

To further address possible confounding in our results, we
performed analyses of our primary and secondary outcomes
in two pre-defined subgroups with more homogeneous
indications for opioid use: beneficiaries with cancer as the
principal discharge diagnosis using Agency for Healthcare
Research and Quality Clinical Classification Software (CCS)
groupings>* and beneficiaries with a surgical DRG.

Role of the Funding Source

This work was funded by grant number RO1HS026215 from
the Agency for Healthcare Research and Quality. The funding
agency had no role in the design or conduct of the study; col-
lection, management, analysis, or interpretation of the data;
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preparation, review, or approval of the manuscript; or deci-
sion to submit the manuscript for publication. The content is
solely the responsibility of the authors and does not necessar-
ily represent the official views of any of the funding agency.

RESULTS
Cohort Characteristics

There were 316,039 unique beneficiaries included in the
cohort (Fig. 1), of which 256,584 were White (81.2%),
28,047 were Black (8.9%), 18,107 were Hispanic (5.7%),
7481 were Asian/Pacific Islander (2.4%), and 5820 were
other (1.8%). The mean age of the cohort was 76.8 years and
56.2% were female. The most common principal discharge
diagnosis categories across all races/ethnicities were circu-
latory (25.6-30.1%), digestive (12.2—-15.1%), and respira-
tory (10.5-12.2%). The most common principal procedure
categories across all races/ethnicities were musculoskel-
etal (4.5-13.6%), cardiovascular (5.2-8.2%), and digestive
(3.3-5.6%) (Table 1). See Supplementary Table 1 for the full
list of principal diagnosis and primary procedure groupings by
race/ethnicity. Compared to White beneficiaries, Black ben-
eficiaries were more likely to be female (62.4% vs 55.7%), to
have disability as their reason for Medicare eligibility (1.5%
vs 0.5%), and to have higher mean Elixhauser comorbidity
score (3.5 vs 3.0) (Table 1). Black beneficiaries also resided
in areas of higher social deprivation, reflected by a higher
proportion of beneficiaries in the highest Area Deprivation
Index quartile when compared to White beneficiaries (43.5%
vs 18.1%). Compared to White beneficiaries, Asian/Pacific
Islander beneficiaries had higher ICU utilization (29.8% vs
25.0%) and admission to urban hospitals (98.2% vs 89.7%).

Filled Opioid Prescriptions After Discharge

Overall, 49,131 (15.5%) beneficiaries had an opioid claim
within 2 days of hospital discharge. Black beneficiaries had
the lowest incidence of filled opioid prescriptions (9.9%),
and White beneficiaries had the highest incidence (16.5%)
(p < 0.001; Table 2). After adjusting for beneficiary, hospi-
talization, and hospital characteristics, Black beneficiaries
had lower adjusted relative risk (RR) of filling an opioid
prescription after discharge (0.94 [95% confidence interval
0.91-0.97]) than White beneficiaries. Using post-estimation
margins, Black beneficiaries had a lower predicted probabil-
ity of filling opioids compared to White beneficiaries (14.7%
vs 15.5%; difference — 0.9% [95% CI — 1.4%, — 0.3%]). In
contrast, Asian/Pacific Islander beneficiaries had a higher
adjusted RR of filling an opioid prescription after discharge
than White beneficiaries (1.09 [95% CI 1.03, 1.14]), with a
higher predicted probability of filling an opioid (16.8% vs
15.5%; difference 1.2% [95% CI 0.3%, 2.1%]) when com-
pared to White beneficiaries.

Total MME of Filled Opioids

Among the 49,131 (15.5%) beneficiaries who filled an opi-
oid prescription within 2 days of hospital discharge, White
beneficiaries had a higher mean total MME (409.7) than
Black beneficiaries (356.9), Hispanic beneficiaries (327.0),
and Asian/Pacific Islander beneficiaries (328.2) (p < 0.0001;
Table 3). After adjusting for beneficiary, hospitalization,
and hospital characteristics, total MME filled was lower for
Black (mean adjusted relative difference [RD] — 4% [95% CI
— 7%, — 1%]), Hispanic (— 7% [95% CI — 10%, — 4%]), and
Asian/Pacific Islander beneficiaries (— 8% [95% CI — 12%,
—4%])).

Filled Opioid Prescriptions by Hospital
Minority Composition

Compared to hospitals with the lowest minority beneficiary
composition, hospitals with the highest minority beneficiary
composition had a lower percentage of beneficiaries filling
an opioid after hospital discharge across all races and eth-
nicities (p < 0.001 for all; Fig. 2). As the hospital minority
beneficiary composition increased, there were increased dif-
ferences in the percentage filling an opioid between Black
and White beneficiaries (absolute differences of 2.4%, 5.3%,
6.0%, and 5.9% in the lowest to highest minority composi-
tion quartiles, respectively; p < 0.0001). The incidence of a
Black beneficiary filling an opioid after discharge decreased
steadily as the percentage of Black beneficiaries at that hos-
pital increased (14.4% for quartile 1, 11.6% for quartile 2,
10.9% for quartile 3, and 8.7% for quartile 4; Fig. 2). Black
beneficiaries continued to fill opioids at a lower rate than
White beneficiaries after inclusion of hospital minority
composition in our adjusted model (RR 0.96 [95% CI 0.93,
0.998]; Table 2).

Subgroup Analyses: Cancer and Surgical
Hospitalizations

There were 13,095 beneficiaries with a principal discharge
diagnosis of cancer. In the cancer subgroup, no significant
differences were observed in the incidence of filled opioid
prescription after discharge by race/ethnicity (Supplemen-
tary Table 2). However, among beneficiaries who filled
an opioid prescription, Hispanic beneficiaries filled lower
total MMEs when compared to White beneficiaries (mean
adjusted RD — 10% [95% CI — 17%, — 2%]) (Supplementary
Table 3). Results were similar after adjusting for hospital
minority beneficiary composition.

There were 98,647 beneficiaries discharged following a
surgical hospitalization. In this subgroup, Black beneficiaries
were less likely to fill an opioid prescription after discharge
than White beneficiaries (adjusted RR 0.95, 95% CI1 0.92, 0.99;
Supplementary Table 4). Among beneficiaries who filled an
opioid prescription, Hispanic and Asian/Pacific Islander



1448

Kasanagottu et al.: Opioid Prescribing Disparities on Hospital Discharge (2024) 39:1444-1451

JGIM

Table 1 Beneficiary, Hospitalization, and Hospital Characteristics by Race/Ethnicity Among Medicare Beneficiaries Hospitalized in 2016
(n = 316,039)

Characteristics, no. (%) White

Black

Hispanic

Asian/Pacific Islander

Other*

Total number 256,584 (81.2%)

Beneficiary characteristics

Age (years)
65-74 111,380 (43.4%)
75-84 95,121 (37.1%)
> 85 50,083 (19.5%)
Female 142,813 (55.7%)

Disability as reason for Medicare entitlement 1261 (0.5%)

Dual eligible status* 33,975 (13.2%)
Mean Elixhauser comorbidity score (SD) 3.0 (1.8)
Painful chronic conditions 87,940 (34.3%)

Area Deprivation Index (percentile)**
Quartile 1 (0-25)
Quartile 2 (26-50)
Quartile 3 (51-75)
Quartile 4 (76-100)
Unknown

Hospitalization characteristics
Length of stay days, mean (SD)

58,271 (22.7%)
67,678 (26.4%)
59,104 (23.0%)
40,907 (15.9%)
30,624 (11.9%)

35@3.2)

ICU stay 64,091 (25.0%)
Medical DRG 171,760 (66.9%)
Surgical DRG 84,824 (33.1%)
Principal diagnosis codes by HCUP CCS groups***
Circulatory 72,763 (28.4%)
Digestive 33,898 (13.2%)
Respiratory 29,234 (11.4%)
Primary procedure codes by HCUP CCS groups***
Musculoskeletal 30,623 (11.9%)
Cardiovascular 20,192 (7.9%)
Digestive 12,340 (4.8%)
Hospital characteristics
Region
Northeast 55,475 (21.6%)
Midwest 62,371 (24.3%)
South 100,334 (39.1%)
West 38,358 (15.0%)
Location
Rural 26,546 (10.4%)
Urban 230,038 (89.7%)
Teaching hospital 129,379 (50.4%)

28,047 (8.9%)

14,933 (53.2%)
8645 (30.8%)
4469 (15.9%)
17,510 (62.4%)
406 (1.5%)
12,829 (45.7%)
3.5(1.8)

9128 (32.6%)

3478 (12.4%)
4617 (16.5%)
5489 (19.6%)
10,458 (37.3%)
4005 (14.3%)

4.1(3.8)

7079 (25.2%)
22,554 (80.4%)
5493 (19.6%)

8454 (30.1%)
3537 (12.6%)
3316 (11.8%)

1267 (4.5%)
1469 (5.2%)
935 (3.3%)

4893 (17.5%)
5869 (20.9%)
15,438 (55.0%)
1703 (6.1%)

2319 (8.3%)
25,728 (91.7%)
16,643 (59.3%)

18,107 (5.7%)

8376 (46.3%)
6283 (34.7%)
3448 (19.0%)
10,664 (58.9%)
177 (1.0%)
11,340 (62.6%)
3.4(1.8)

5574 (30.8%)

4574 (25.3%)
4232 (23.4%)
3400 (18.8%)
3789 (20.9%)
2112 (11.7%)

3.9 (3.6)
5095 (28.1%)
13,789 (76.2%)
4318 (23.9%)

4739 (26.2%)
2741 (15.1%)
2154 (11.9%)

1101 (6.1%)
1012 (5.6%)
911 (5.0%)

3524 (19.5%)
1573 (8.7%)

6965 (38.5%)
5967 (33.0%)

572 (3.2%)
17,535 (96.8%)
9335 (51.6%)

7481 (2.4%)

2929 (39.2%)
2818 (37.7%)
1734 (23.2%)
4132 (55.2%)
27 (0.4%)
4614 (61.7%)
3.1(1.8)
2301 (30.8%)

4246 (56.8%)
1406 (18.8%)
681 (9.1%)
342 (4.6%)
806 (10.8%)

3.9 (3.7)

2256 (30.2%)
5626 (75.2%)
1855 (24.8%)

1913 (25.6%)
1039 (13.9%)
914 (12.2%)

473 (6.3%)
426 (5.7%)
340 (4.5%)

1535 (20.5%)
738 (9.9%)

1393 (18.6%)
3810 (50.9%)

136 (1.8%)
7345 (98.2%)
3916 (52.4%)

5820 (1.8%)

3923 (67.4%)
1336 (23.0%)
561 (9.6%)
2508 (43.1%)
49 (0.8%)
1742 (29.9%)
2.9(1.8)
1908 (32.8%)

1894 (32.5%)
1418 (24.4%)
1008 (17.3%)
864 (14.9%)
636 (10.9%)

3.7@3.7)

1458 (25.1%)
3663 (62.9%)
2157 (37.1%)

1497 (25.7%)
712 (12.2%)
613 (10.5%)

793 (13.6%)
475 (8.2%)
323 (5.6%)

1419 (24.3%)
1089 (18.7%)
1728 (29.7%)
1576 (27.1%)

525 (9.0%)
5295 (91.0%)
3276 (56.3%)

Abbreviations: ICU intensive care unit, DRG diagnosis-related group, HCUP CCS Healthcare Cost and Utilization Project Clinical Classification

Software, SD standard deviation

“Defined as beneficiaries that are eligible for both Medicaid and Medicare

**Area Deprivation Index (ADI) is a composite score that ranks neighborhoods based on social disadvantage, with higher percentile indicating

greater social disadvantage. ADI data missing for 35,550 beneficiaries (11.2% of cohort)

““The three most prevalent principal diagnosis and primary procedure codes are shown here. See Supplementary Table 1 for the full list of HCUP

CCS groups

beneficiaries filled lower total MMEs (mean adjusted RD — 6%
[95% CI — 9%, — 3%] and — 7% [95% CI — 11%, — 3%],
respectively) (Supplementary Table 5).

DISCUSSION

In this national sample of older adults discharged home
after acute care hospitalizations, Black beneficiaries were
less likely to have filled an opioid prescription after hospi-
tal discharge and received a lower dose when compared to
White beneficiaries. Although the minority composition of

a hospital served as an effect modifier, these disparities were
not fully explained by the minority composition of the hos-
pital. Asian/Pacific Islander beneficiaries were more likely
to fill opioids on discharge than White beneficiaries. This
study adds to prior work demonstrating racial disparities in
opioid prescribing in varied settings and highlights the need
for additional work aimed at understanding the drivers and
mitigators of these concerning patterns.

Pain is a subjective measure that is difficult to quantify,
resulting in reliance on patient perception and clinical judg-
ment for treatment decisions. This introduces opportunity for
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Table 2 Unadjusted Percentages and Multivariable Adjusted* Association Between Race/Ethnicity and Filled Opioid Prescription After
Discharge (n = 316,039)

Race/ethnicity Percentage Predicted** percentage Predicted** mar- Adjusted* rela- Adjusted* relative risk with
filling an filling an opioid [95% ginal differences tive risk [95% hospital minority composi-
opioid CI] [95% CI] CI] tion quartile [95% CI]

White (n = 256,584) 16.5% 15.5% [15.4, 15.8] Reference Reference Reference

Black (n = 28,047) 9.9% 14.7% [14.2, 15.2] -09[-14,-0.3] 0.94[0.91,0.97] 0.96 [0.93, 0.998]

Hispanic (n = 18,107) 10.9% 15.2% [14.6, 15.8] —-04[-1.0,0.2] 1.00 [0.96, 1.04] 1.02[0.99, 1.07]

Asian/Pacific Islander (n 12.3% 16.8% [15.9, 17.7] 1.210.3,2.1] 1.09[1.03,1.14] 1.11[1.05,1.17]

=7481)
Other (n = 5820) 19.2% 15.8% [15.1, 16.6] 0.2[-0.5, 1.0] 1.01[0.97,1.06] 1.02[0.98, 1.07]

Abbreviations: CI confidence interval

“Based on a GEE model controlling for clustering by hospital, and age, sex, disability status, dual-eligibility status, Elixhauser comorbidity score,
painful chronic conditions, Area Deprivation Index, length of stay (days), ICU stay, medical/surgical DRG, HCUP CCS principal diagnosis/pri-
mary procedure codes, and US Census Region, rural/urban, and teaching status of the hospital

“*We calculated post-estimation marginal effects and marginal differences to compare the predicted probability of filling an opioid on hospital dis-
charge by race/ethnicity

Table 3 Unadjusted Means and Multivariable Adjusted* Associations Between Race/Ethnicity and Total Morphine Milligram Equivalents
(MME) Prescribed Among Those with a Filled Opioid Prescription After Discharge (n = 49,131)

Unadjusted mean [SD] Mean adjusted relative Mean adjusted relative difference with
difference [95% CI] hospital minority composition quartile
[95% CI]
Total MME
White (n = 42,340) 409.7 (381.5) Reference Reference
Black (n =2774) 356.9 (436.9) —4% [ 7%, — 1%] —4% [— 6%, — 1%]
Hispanic (n = 1980) 327.0 (401.8) — 7% [— 10%, — 4%] — 6% [— 9%, — 4%]
Asian/Pacific Islander (n = 919) 328.2 (314.8) - 8% [— 12%, — 4%] - 8% [— 11%, — 4%]
Other (n = 1118) 412.3 (364.4) 0% [— 3%, 4%] 0% [— 3%, 4%]

Abbreviations: CI confidence interval, MME morphine milligram equivalent

“Probabilities estimated following GEE model controlling for clustering by hospital, and age, sex, disability status, dual-eligibility status, Elix-
hauser comorbidity score, painful chronic conditions, Area Deprivation Index, length of stay (days), ICU stay, medical/surgical DRG, HCUP CCS
principal diagnosis/primary procedure codes, and US Census Region, rural/urban, and teaching status of the hospital

0% III | III I III I II' I

Quartile 1 (<5.4% minority Quartile 2 (5.4-12.4%) Quartile 3 (12.4-26.2%) Quartile 4 (>26.2%)
population)

Filled Opioid Prescribing Rate
= =
o w1
X X

[,
X

Hospital Minority Composition in Quartiles

B White mBlack M Hispanic Asian/Pacific Islander ® Other

Figure 2 Incidence of filled opioid prescriptions after discharge by hospital minority composition quartiles
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bias in pain assessment and associated treatment decisions on
the part of the clinician. Studies have noted that pain is less
likely to be diagnosed and treated in Black beneficiaries.?>**°
Both individual and institutional racism may contribute to
the differential prescribing patterns that we observed. Studies
have demonstrated that many health care practitioners hold
false beliefs about biological differences between Black and
White patients, and that these beliefs predict racial bias in
pain assessment and treatment decisions.?” However, due to
the nature of claims data, we cannot determine the appropri-
ateness of opioid prescribing in this analysis. The findings
reflect differences in prescribing by race/ethnicity, but in the
absence of information on pain severity or response to treat-
ment, we cannot ultimately comment on whether our results
reflect over-prescribing for White patients, under-prescribing
for Black patients, or a combination of both.

Our finding of lower rates of filled opioid prescriptions in
Black beneficiaries is consistent with prior literature in differ-
ent clinical settings. It is consistent with the one prior single-
center study of opioid prescribing on hospital discharge, in
which Black patients had a 3.1% lower predicted population
rate of receiving an opioid on hospital discharge than White
patients.'®> We showed similar results in a national cohort, sug-
gesting that disparities exist across the country, although the
magnitude of the disparity was lower in our cohort (— 0.9%
predicted marginal difference for Black vs White beneficiar-
ies). Because our study focused on older adults, one possible
explanation for the smaller difference observed in our study is
that older age could mitigate racial/ethnic disparities in opioid
prescribing. This raises an important consideration for future
study to compare disparities and understand prescriber behav-
ior in older adults when compared to younger adults. Similar
to this study, we found that Asian/Pacific Islander beneficiaries
had a higher opioid fill rate when compared to White ben-
eficiaries after adjustment. Given recent data demonstrating
increasing prescription opioid misuse among Asian individu-
als from 2000 to 2012,%%2° further studies designed to better
understand the reasons for differential prescribing and efforts
to develop culturally sensitive interventions are imperative.

To further determine the level of care that most impacted
the observed differential prescribing patterns, we assessed the
impact of adjustment for the minority composition of hospitals
in our cohort, above and beyond beneficiary, hospitalization,
and other hospital characteristics. Although the disparity in
prescribing between Black and White beneficiaries was evi-
dent within each quartile of hospital minority composition,
disparities were greatest in hospitals with higher minority
composition, compared to hospitals with lower minority
composition. In other words, a Black patient admitted to a
hospital with a low minority prevalence was more likely to
receive an opioid than a Black patient admitted to a hospi-
tal with a high minority prevalence. Taken together with
our finding that hospitals with lower minority composition
tended to prescribe opioids more frequently across all races/

ethnicities, these findings may suggest that the same factors
driving prescribing disparities at the patient-level may also
contribute to hospital-level prescribing disparities. Namely,
Black patients admitted to hospitals with more White patients,
and an associated higher overall opioid prescribing rate, may
be managed more similarly to the White patients that sur-
round them—a phenomenon somewhat akin to regression to
the mean. For Asian/Pacific Islander beneficiaries, we found a
similar trend wherein beneficiaries admitted to hospitals with
higher minority population filled fewer opioids than benefi-
ciaries admitted to hospitals with lower minority population.
Interventions designed to facilitate between-hospital opioid
prescribing comparisons and awareness may serve as fruitful
targets for future research into mitigating these disparities at
the hospital and patient level.

The observed disparities for Black beneficiaries in filled
opioid prescriptions after discharge were similar when focus-
ing on beneficiaries with a surgical hospitalization, but no
longer apparent when focusing on beneficiaries with a cancer-
related hospitalization. However, disparities in total MME
were similar in magnitude when focusing on these subgroups,
albeit no longer significant in the setting of reduced sample
size and power. These findings suggest that disparities may be
less manifest in decisions regarding when to prescribe opioids,
and more manifest in decisions around how much to prescribe.
Such insights may begin to suggest hypotheses for further test-
ing in future research, such as whether the perceived strength
of the indication for opioid prescribing affects prescribing
decisions and associated disparities.

There are several limitations of our study. Because it was
an observational study, it is not possible to rule out unmeas-
ured confounders, which limits our ability to make casual
assumptions. Moreover, claims data reflect filling of a pre-
scription, rather than issuance of a prescription. As some
states allow partial fills of opioid prescriptions, we cannot
be sure that disparities in MME are due to disparities in
prescribing practices. It is also possible that some patients
did not fill post-discharge opioid prescriptions at all. The
significant social and financial barriers that limit the ability
of many racial/ethnic minorities to fill a prescription could
explain some of the disparity, but this is less likely as few
opioid medications are high cost or branded.

CONCLUSIONS

Among opioid-naive older adults who were hospitalized in
2016, Black beneficiaries were less likely to fill an opioid
prescription on discharge and received significantly lower
amounts of total MME. Although absolute differences were
small, when spread across the 2 million older adults who are
newly prescribed opioids on discharge annually, the potential
public health impact is large. Further research should aim to
understand the drivers and mitigators of the observed pre-
scribing disparities and their impact on patient outcomes.
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