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Abstract

Background: As the drug-related overdose crisis and COVID-19 pandemic continue,
communities need increased access to medications for opioid use disorder (MOUD) (i.e.,
buprenorphine and methadone). Disparities in the type of MOUD prescribed or administered
by racial and ethnic categories are well described in the outpatient clinical environment. It is
unknown, however, if these disparities persist when MOUD is provided in acute care hospitals.

Methods: This study assessed differences in the delivery of buprenorphine versus methadone
during acute medical or surgical hospitalizations for veterans with opioid use disorder (OUD) by
racial categories (Black Non-Hispanic or Latino vs. White Non-Hispanic or Latino). Data were
obtained retrospectively from the Veterans Health Administration (VHA) for federal fiscal year
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2017. We built logistic regression models, adjusted for individual and hospital-related covariates,
and calculated the predicted probabilities of MOUD delivery by racial categories.

Results: The study cohort (n = 1,313 unique patients; N = 107 VHA hospitals) had a mean age
of 57 (range 23 to 87 years), was predominantly male (96%), and composed entirely of Black
(29%) or White (71%) patients. White patients were 11% more likely than Black patients to
receive buprenorphine than methadone during hospitalization (p = 0.010; 95% CI: 2.7%, 20.0%).
Among patients on MOUD prior to hospitalization, White patients were 21% more likely than
Black patients to receive buprenorphine (p = 0.000; 95% CI: 9.8%, 31.5%). Among patients newly
initiated on MOUD during hospitalization, there were no differences by racial categories.

Conclusion: We observed disparities in the delivery of buprenorphine versus methadone during
hospitalization by racial categories. The observed differences in hospital-based MOUD delivery
may be influenced by MOUD received prior to hospitalization within the racialized outpatient
addiction treatment system. The VHA and health systems more broadly must address all aspects of
racism that contribute to inequitable MOUD access throughout all clinical contexts.

Introduction

As the United States (U.S.) drug-related overdose crisis continues, low-barrier and on-
demand access to medication for opioid use disorder (MOUD) is critical. First-line MOUD
includes methadone and buprenorphine. However, uptake of these life-saving treatments®
are sub-optimal.23 Prescribers and researchers often view methadone and buprenorphine
as relatively equivalent medications when dosed properly,* however, there are significant
differences in how these medications are accessed due to policies. Opioid treatment
programs (OTPs) are the only facilities (except for hospitals) allowed to administer
methadone for OUD. OTPs must abide by federal (42 Code of Federal Regulations 8)
and state regulatory requirements, which dictate many aspects of care (e.g., take-home
medication privileges, urine drug screening).? Patients must visit OTPs, often daily, to
receive their methadone. In contrast, patients most often access buprenorphine in the
outpatient context through a written prescription from an office-based prescriber with

the medication dispensed through the pharmacy system. Although both medications are
federally regulated (e.g., buprenorphine prescribing panel limits), methadone regulations®
limit the ability to create individualized treatment plans, to meet patient specific needs, and
can impact employment opportunities or personal relationships.®

Long-standing oppressive forces (e.g., racism and classism)’~? inform the system design
differences between methadone and buprenorphine. The methadone system was established,
in part, to address White political concerns related to crime and increased heroin use in
New York City in the late 1960s, specifically targeting predominantly Black inner-city
communities.82 In contrast, the buprenorphine X-waiver system was designed with the
intention to increase treatment access for the suburban substance user (e.g., predominantly
White communities).810.11 The consequences of racialized treatment system design are
reflected in contemporary MOUD access inequities. For example, in New York City, across
zip code areas, buprenorphine receipt was negatively correlated with poverty, as well as
Black Non-Hispanic, and Hispanic demographics, while methadone use was positively
correlated with poverty and percent of people who were Hispanic.12 Similarly, for pregnant
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people with OUD, Black Non-Hispanic women and Hispanic women had a lower likelihood
than White Non-Hispanic women of receiving buprenorphine as compared to methadone.13
A 2016 cross-sectional analysis of all 3,142 counties in the U.S. observed that counties
with highly segregated Black and Hispanic or Latino communities had more methadone
facilities per capita compared to highly segregated White communities, which had more
buprenorphine availability per capita.l4

The Veterans Health Administration (VHA), the largest integrated health system in the
U.S., provides a unique opportunity for improving access to MOUD.15 In an idealized
state, MOUD delivery would occur across the clinical continuum, providing patients

with OUD numerous touchpoints to receive the “right care, in the right place, at the

right time”16 including seamless transitions of care between outpatient and inpatient
settings. Unfortunately, the reality of achieving seamlessly integrated care across clinical
environments is challenging.1’ Prior research demonstrates that hospitalization is a
“reachable moment” from the perspective of patients with substance use disorders (SUD)
and hospital-based addiction treatment providers8-19 and acute care settings can create
opportunities to facilitate linkage to community-based treatment upon discharge.20-21 There
is, however, scant literature on MOUD access during hospitalization. Prior research suggests
that buprenorphine or methadone delivery during hospitalization is inadequate.?2 An
analysis of hospitalized veterans with OUD determined that delivery of any type of opioid
agonist therapy (i.e., buprenorphine, methadone, or non-specific agonist therapy) during
admission was infrequent (i.e., 15% of the study cohort).22 When adjusted for individual
and hospital-level covariates using multilevel logistic regression, administration of opioid
agonist therapy during hospitalization was not associated with racial or ethnic categories.2?
This study, a focused analysis of prior work,22 examined differences in the delivery of
MOUD type (buprenorphine vs. methadone) between racial categories (Black Non-Hispanic
or Latino vs. White Non-Hispanic or Latino) for hospitalized patients with OUD. We
hypothesized that White patients would have increased odds of receiving buprenorphine
versus methadone as compared with Black patients.

Material and Methods

2.1 Study Definitions and Conceptual Framework

In alignment with new standards on publishing manuscripts on racial health inequities?3
we provide definitions of racial categories and racism. Racial categories do not represent
inherent biological or genetic differences2 but are a sociologic construct, which “captures
the impact of racism.”2> Racism is “a system (consisting of structures, policies, practices,
and norms) that structures opportunity and assigns value based on phenotype, or the

way people look ... it unfairly disadvantages some individuals and communities.”26
Racism exists in society within multilevel contexts: internalized, personally mediated, and
institutionalized.2>

The Kilbourne conceptual framework?” outlines three phases of health disparities research:
1) detecting (e.g., measuring disparities); 2) understanding (e.g., identifying determinants at
the individual, provider, clinical encounter, and health system level); and 3) reducing (e.g.,
interventions to reduce disparities). Our research study exists within the first (detecting) and
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second phases (understanding); thus, we use the Kilbourne et al (2006) health disparities
definition: “as observed clinically and statistically significant differences in health outcomes
or health care use between socially distinct vulnerable and less vulnerable populations that
are not explained by the effects of selection bias.”2”

2.2 Study Design and Cohort

We conducted a retrospective analysis of electronic health record and administrative data
from hospitalized adult veterans (18 years of age and older) within the continental U.S.
with an OUD diagnosis within the year preceding the discharge date of index hospitalization
in federal fiscal year 2017.22 Priest and colleagues?2 and Priest!7 describe details on data
extraction methods, facility inclusion, and study variable definitions (e.g., OUD ICD-10
codes). There were two time periods for this study: a) pre-period (the 30 days prior to
hospitalization) and b) hospitalization. Patients were included in this study if they received
at least one dose of buprenorphine or methadone while hospitalized. Patients were excluded
if: 1) they were a race or ethnicity other than Black Non-Hispanic or Latino or White Non-
Hispanic or Latino (this exclusion included those with unknown racial or ethnic categories),
2) they received buprenorphine or methadone for pain in the pre-period (determined by
formulation of buprenorphine or methadone), 3) they received naltrexone or concurrent
naltrexone plus a first-line MOUD in the pre-period or during hospitalization, 4) they
received a non-specific MOUD during hospitalization, or 5) they received more than one
type of MOUD during hospitalization (See Figure 1). The Veterans Affairs Portland Health
Care System Institutional Review Board approved this study.

2.3 Measures

2.3.1 Primary Outcome.—Our primary outcome measure was type of MOUD received
during hospitalization (buprenorphine vs. methadone). Pharmacotherapy variable definitions
are in the Table 1 footnotes.

2.3.2 Independent Variable.—The independent variable of interest was racial category
(Black vs. White). There were too few individuals with other race or ethnicity identities for
reliable analysis.

2.3.2 Covariates.—We selected covariates demonstrated to be associated with type

of MOUD received based on prior research,122 data availability, and expertise of the
authorship team and adjusted for the following patient-related characteristics: age, birth

sex (male/female), receipt of any MOUD in the pre-period (buprenorphine, methadone,

>1 type of agonist therapy, non-specific agonist therapy) (yes/no), receipt of opioids in

the pre-period (yes/no), receipt of opioids during hospitalization (yes/no), OUD-related
infection during hospitalization (yes/no), primary or secondary OUD-related diagnosis
during hospitalization (yes/no), co-occurring psychiatric diagnosis prior to hospitalization
(yes/no), co-occurring SUD diagnosis prior to hospitalization (yes/no), hospital length of
stay (number of days), receipt of ICU services during hospitalization (yes/no), and receipt
of surgical services during hospitalization (yes/no). We adjusted for the following hospital
covariates for each patient’s hospitalization: hospital size (small [1 to 49 beds], medium [50
to 99 beds], large [=100 beds]) and regional location (Midwest, Northeast, South, and West).
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2.4 Statistical Analyses

We used Stata 15.128 for bivariate analyses, logistic regression modeling, and calculated
predicted probabilities. For data management, coding, and descriptive statistics we used

R Studio?9 and open source packages.30-34 To prepare our logistic regression model, we
examined Pearson’s correlation coefficients to assess for co-linearity of model covariates3®
at a threshold of 80%, and no associations between covariates reached that level. A
Hosmer-Lemeshow test evaluated model goodness-of-fit3®; the model fit the data well.

We graphically evaluated linearity in the log-odds of the outcome variables with each
continuous covariate (age, length of stay) using a LOWESS scatter plot37 at two different
bandwidths (0.8, 0.4), and found that LOWESS plots were approximately linear. A clustered
sandwich estimator of variance addressed the multilevel structure of the data (i.e., patients
within hospitals).38 We report predicted probabilities and 95% confidence intervals. See
supplemental materials for regression outputs (adjusted odds ratios, standard error, p-values
[alpha value threshold of 0.05], and 95% confidence intervals) and predicted probability
tables.

2.4.1 Sensitivity Analyses.—We conducted three sensitivity analyses. The first
analysis excluded hospitals with fewer than 10 patients. We hypothesized that hospitals with
infrequent OUD patients could have a different clinical practice as compared with hospitals
with more OUD patients. The second analysis excluded patients who did not receive
MOUD in the pre-period (i.e., included patients who received MOUD pre-hospitalization
and during hospitalization) and the third analysis excluded patients who received MOUD

in the pre-period (i.e., included patients who received MOUD only during hospitalization),
respectively. We hypothesized that these two groups of patients could have different access
to MOUD type during admission by race (Black vs. White), and other unmeasurable
elements. When the primary outcome results differed significantly in magnitude or direction
from the sensitivity analyses, we reported the results alongside our primary analysis.

3. Results

3.1 Patient and Hospitalization-Related Characteristics: Descriptive Statistics

The study cohort included 1,313 unique patients with index hospitalizations from 107
hospitals from the VHA acute care hospitals in the continental U.S. Patients had a mean
age of 57 years (range 23 to 87 years), were predominantly male (n = 1,254; 95.6%)

and composed entirely of Black (n = 385; 29.3%) or White (n = 928; 70.7%) patients.
Eight percent of patients filled prescriptions for opioids pre-hospitalization (n = 106). Co-
occurring SUDs (n = 687; 52.3%) and other psychiatric diagnoses (n = 887; 67.6%) were
common. Length of hospital stay ranged from 2 to 50 days, with a median of 5 days and

a mean of 8 days. Hospitalizations occurred most often in large facilities (n = 846; 64.4%)
distributed throughout four U.S. regions: Midwest (n = 355; 27.0%); Northeast (n = 329;
25.1%); South (n = 388; 29.6%); and the West (n = 241; 18.4%). Reasons for hospitalization
were heterogenous, with 540 unique primary ICD-10 diagnosis codes and 465 unique
secondary ICD-10 diagnosis codes. See supplemental materials for top 10 most common
primary and secondary diagnoses. See Table 1 for characteristics by racial categories and
Table 2 for characteristics by MOUD type.
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3.2 MOUD Receipt: Descriptive Statistics

Across all patients, in unadjusted analyses, methadone (n = 735; 56.0%) was received more
often than buprenorphine (n = 578; 44.0%) during hospitalization. Black patients received
methadone 70% of the time (n = 268) and buprenorphine 30% of the time (n = 117).

In contrast, White patients received methadone (n = 467) and buprenorphine (n = 461)
essentially equally during hospitalization. In the pre-period, nearly half of patients (n =
627; 47.8%) received MOUD. For this group of patients, 63% received buprenorphine (n

= 396) and 37% received methadone (n = 231) while hospitalized. Over half of patients in
the study sample initiated MOUD during hospitalization (n = 686, 52.2%): 27% received
buprenorphine (n = 182) versus 74% methadone (n = 504). See supplemental materials for
the characteristics of the pre-period and initiated during hospitalization MOUD groups.

3.3 Logistic Regression and Predicated Probabilities: Primary Outcome

In the final logistic regression model, after adjusting for covariates, White patients had
increased odds of receiving buprenorphine versus methadone as compared to Black patients
(Adjusted Odds Ratio [aOR]: 1.81; p = 0.012; 95% Confidence Interval [CI]: 1.14 to 2.86).
Using this model, we calculated predicted probabilities and observed that White patients
were 11.1% more likely than Black patients to receive buprenorphine versus methadone
during hospitalization (p = 0.010; 95% CI: 2.7%, 20.0%).

In our first sensitivity analysis (excluding hospitals with less than 10 patients) there was no
substantive difference in predicted probabilities. In our second sensitivity analysis, which
included patients who received MOUD in the pre-period and during hospitalization, the
predicted probabilities increased: White patients were 21% more likely than Black patients
to receive buprenorphine (p = 0.000; 95% CI: 9.8%, 31.5%). In our third sensitivity analysis,
among patients who only received MOUD during hospitalization but not in the pre-period,
the predicted probabilities of MOUD receipt by racial category were no longer statistically
significant. Regression outputs for each sensitivity analysis and the predicted probabilities
are in the supplemental materials.

4. Discussion

Our study characterized the differential delivery of buprenorphine and methadone by racial
categories during hospitalization in the VHA for patients with OUD. Among the entire
study population, when we adjusted for individual and hospital-related characteristics, White
patients were 11% more likely than Black patients to receive buprenorphine than methadone
during hospitalization. Using our sensitivity analyses, we explored elements that could

be associated with the observed differences from the primary analysis. For patients who

had received MOUD in the pre-period and during hospitalization (n = 627), the predicted
probability of buprenorphine receipt for White patients as compared to Black patients
increased to 21%. In contrast, when we only included patients initiated on MOUD during
hospitalization (n = 686) there was no longer a difference in MOUD type received during
hospitalization by racial categories.
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Our findings may suggest that the primary driver of disparities in MOUD receipt during
hospitalization was related to the care received prior to hospitalization. Importantly, we

are not suggesting that racism (internalized, personally mediated, and institutionalized)2>:26
does not impact hospital-based care, but instead that institutionalized racism in the design of
an outpatient MOUD delivery system that may perpetuate and exacerbate inequities within
the hospital-context. Literature describes differences based on racial and ethnic categories in
access to MOUD,3%-41 differential receipt of MOUD (buprenorphine vs. methadone),*? and
differences in buprenorphine retention43 suggesting that a racialized MOUD delivery system
may exist within the VHA. Within the VHA, for example, Black race was found to be
negatively associated with the odds of receiving buprenorphine as compared to methadone in
a 2012 cohort of veterans.*2

4.1 Practice, Policy, System, and Research Implications

Ideally, MOUD-related practice, policy, and delivery systems are patient-informed and
patient-centered. Core elements of patient-centered care for persons with SUDs include
shared-decision making and individualized care.** It appears, based on our research and
prior studies, that the current racialized system does not facilitate individualized care
equitably among people with different racial categories. Inequitable MOUD access may
have implications for patient-related recovery experiences and clinical outcomes. Scheduling
an intake appointment at a methadone clinic, for example, can be logistically cumbersome;
over a third of patients admitted to methadone treatment experienced a delay in treatment
entry®® and delays were associated with Black racial category.*> The logistical inflexibility
of methadone dosing versus outpatient buprenorphine prescribing could impact employment
opportunities, in turn impacting long-term outcomes. Patients, themselves, may have more
negative perceptions of methadone,*® in turn, impacting their self-efficacy and subsequent
recovery trajectories. Moreover, Black, Latino/Latina, American Indian/Alaska Native
patients with OUD have an increased risk of experiencing racial discrimination within the
medical setting as compared with White patients.4’

Hospitals are a touchpoint within the broader OUD care continuum.” Multiple nested
elements (individual, organizational, system-level, and policies)*8 inform access to MOUD
within the hospital and community-based treatment. Our study, and prior research, illustrates
the importance of efforts targeting interventions (programmatic and policy) focused on the
outpatient context to decrease MOUD access inequities. To address the racialized design

of the outpatient MOUD system, interventions should focus on changing policies which
contribute to treatment inequities. Interventions could involve policy and system reform

of OTPs (e.g., methadone liberalization through the distribution of methadone through

the pharmacy system or primary care)*9:50 or further deregulation of buprenorphine by
completely eliminating federal enrollment requirements and patient panel limitations.®! In
addition to MOUD-related policy changes, Jordan and colleagues®? suggest developing
new models of clinical care (e.g., integrated services to address whole-person health)

and implementing culturally sensitive treatment services, such as the delivery of addiction-
related treatment or interventions in churches within Black communities.>® Decisionmakers
should also consider broader health equity policies that may impact access to MOUD,

such as increasing health insurance coverage through Medicaid expansion, which is
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associated with increases in buprenorphine prescriptions.>* Policymakers should also
consider interventions outside of the healthcare delivery system, such as ending the “war
on drugs”>® through the decriminalization of substance possession or the provision of safe

supply.>®

Future research should include patients in the design of research studies on hospital-based
MOUD delivery. Quantitative approaches could explore racial disparities in MOUD access
within the hospital context among non-VHA health systems or other integrated health
systems. In concert with recent calls to action for developing SUD research agendas

that address structural racism and violence,*’ researchers could qualitatively explore from
the patient perspective how multilevel racism impacts their access to MOUD. In the
COVID-19 era, advances in treatment delivery (e.g., telemedicine) may widen disparities
in care.® The consequences of these delivery changes should be assessed. Finally, there
is a continued need to identify quantitative and qualitative approaches for capturing the
multilevel mechanisms of racism at the individual (e.g., Perceived Racism Scale, the
Index of Race-Related Stress)®® and community-level (e.g., redlining index of mortgage
discrimination, index of dissimilarity).59

4.2 Study Limitations

There are several limitations to this study. The health services delivery context (the VHA)
and the veteran-based cohort constrain study generalizability. This was an analysis of

an existing dataset?2; our study design and cohort were constrained by prior research
questions.51 It is not possible to identify the exact mechanism by which racism impacts the
observed inequities in MOUD delivery within these data. It is possible that Black patients
in our study experienced any combination of multilevel mechanisms of racism®2 when
receiving differential care inside and outside the hospital, which we were unable to capture,
and future research should explore drivers of access inequity. There are inherent issues with
the collection of racial/ethnic category data. Prior research demonstrates that assigned race
in the electronic health record may be a biased towards whiteness, meaning, that Black
patients are more likely to be labeled White versus Black when asked to self-report their
race.53 Thus, the differences we observed may be smaller due to racial/ethnic category
misclassification. Due to demographics and size of the study cohort we were unable to
include other racial and ethnic categories in our statistical analyses. The exclusion of other
racial and ethnic categories has implications from a data justice perspective.54 We were
unable to assess the impact of the racialized MOUD delivery system on different groups

of minoritized patients. Moreover, racial and ethnic categories are not a static construct,
and may reflect changes in socio-political and economic contexts over time.% This is
important to consider as the temporality of when a veteran’s racial or ethnic identity was
documented in the VHA system is unknown but likely differs among the cohort. There are
likely additional confounding patient-related characteristics that could influence access to
hospital-based MOUD, such as housing insecurity,®8 specific co-occurring SUDs, 56 partner
substance use,56 or geographic residence (e.g., long drive times to OTPs for people residing
in rural settings).5” We did not have access to data on broader health system factors, such as
hospital affiliation with OTPs and community-based access to outpatient services.*® Finally,
we were unable to capture patient MOUD preference.
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5. Conclusions

Racial and ethnic disparities in access to buprenorphine and methadone in the outpatient
context are well-described across different patient populations (e.g., urban residence,
pregnancy, veterans) and other clinical contexts (e.g., outpatient). We observed that
differential MOUD delivery persisted by racial categories within the acute care context,
likely driven, in part, by care received in the racialized outpatient MOUD delivery system

as articulated by our sensitivity analyses. These inequities in care may have implications for
patient recovery-related experiences, such as starting or continuing treatment. The VHA, and
hospital leaders more broadly, should investigate and address multilevel racism that may be
informing differential delivery of buprenorphine and methadone between Black and White
patients inside and outside the hospital.
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139 Unique Facilities Step 1. Exclude Puerto Rico facility
15,420 Unique Index Hospitalizations (hospitals = 1; cases = 134)

Step 2. Exclude facilities with bed category
discrepancies (hospitals = 6; cases = 141)
E—

Step 3. Exclude cases with non-hospital place

\/ admissions (cases = 7) or missing place of admission
(cases = 2)

132 Unique Facilities
15,136 Unique Index Hospitalizations

Step 4. Exclude cases missing primary or secondary
admission diagnosis (n = 271)

Step 5. Exclude cases with inconsistent death
variable (hospitals = 1; cases = 4)

Step 6. Exclude cases with Elixhauser cancer
flag—solid tumor without metastatic, metastatic cancer,
and lymphoma (cases = 2,062)

Y

131 Unique Facilities
12,799 Unique Index Hospitalizations |  step 7. Exclude cases with a length of stay >= 51 days
(99th percentile) (hospitals = 1; cases = 130)

Step 8. Exclude facilities based on minimum
> observations < 25 (hospitals = 21; cases = 262)

Y

109 Unique Facilities
12,407 Unique Index Hospitalizations

Step 9. Exclude cases with concurrent pre-period
agonist/antagonist therapy (n = 7)

Step 10. Exclude cases without MOUD during
hospitalization or concurrent agonist/antagonist therapy
during hospitalization (hospitals = 1; cases = 10,337)

Step 11. Exclude cases with unknown race
(n=68)

Step 12. Exclude all cases that are not White or Black (n
=35)

Step 13. Exclude all cases that are not Non-Hispanic or
> Latino (n = 122)

Step 14. Exclude cases with non-specific OAT (n = 74)
during admission

Step 13. Exclude cases > 1 OAT during admission
n=121)

Step 14. Exclude cases with naltrexone during
admission (hospitals = 1; cases = 143)

Y

- Step 15. Exclude cases with outpatient buprenorphine or
107 Unique Facilities methadone for pain (n = 184)
1,313 Unique Index Hospitalizations

Step 16. Exclude cases with naltrexone in the pre-period
(n=1)

Figurel.
Study Cohort Selection Diagram. This figure reflects the changes in the study cohort from

the existing dataset published Priest and colleagues.
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Table 1.

Patient and Hospital Characteristics by Racial Categories

Page 14

All Black White Statistical Significance
Total 100% (n=1,313)  29.7% (n=285) 70.73% (n = 928)
apge 60.0 median 63.0 median 58.0 median el
56.5 mean 63.1 mean 53.8 mean
Range: 23, 87 Range: 30, 87 Range: 23, 82
b Gender M: 95.5% (1,254) M:97.7% (376) M: 94.6% (878)  *
F: 4.5% (59) F:2.3% (9) F: 5.4% (50)
bvoup During Admission
Buprenorphine? 44.0% (578) 30.4% (117) 49.7% (461) id
Methadone 56.0% (735) 69.6% (268) 50.3% (467)
b Received MOUD Prior to Hospitalizati0n4 47.8% (627) 44.4% (171) 45.6% (456) N.S.
b Received Opioids Prior to Hospitalization5 8.1% (106) 8.8% (34) 7.8% (72) N.S.
b Received Opioids During Hospitalization6 33.5% (438) 32.2% (124) 33.8% (314) N.S.
b 0UD-Related Infection During Admission” 8.5% (111) 8.3% (32) 8.5% (79) N.S.
b 0UD-Related Diagnosis During Admission8 ~ 31.0% (407) 27.8% (107) 32.3% (300) N.S.
bCo—Occurring Psychiatric Disorder? 67.6% (887) 54.3% (209) 73.1% (678) e
b co-Occurring Substance Use Disorder!® 52.3% (687) 45.7% (176) 55.1% (511) >
a| ength of Stay (days) 5.0 Median 5.0 Median 5.0 Median *
7.6 Mean 8.3 Mean 7.3 Mean
Range: 2, 50 Range: 2, 46 Range: 1, 50
b Received ICU Services During Admission 16.1% (211) 14.8% (57) 16.6% (154) N.S.
b Received Surgical Services During Admission 5.3% (70) 4.4% (17) 5.7% (53) N.S.
bHospitaJ Size
Small: 1 to 49 beds 7.3% (96) 3.1% (12) 9.0% (84) ok
Medium: 50 to 99 beds 28.3% (371) 19.7% (76) 31.8% (295)
Large: 100+ beds 64.4% (846) 77.1% (297) 59.2% (549)
bHospitaI L ocation
Midwest 27.0% (270) 38.4% (148) 22.3% (207) ok
Northeast 25.1% (329) 20.5% (79) 26.9% (250)
South 29.6% (388) 32.5% (125) 28.3% (263)
West 18.4% (241) 8.6% (33) 22.4% (208)
Table Notes.

aKruskaI-WaIIis Rank Sum Test

b .
Pearson chi-square test

statistical significance: p < 0.05*; p < 0.01**; p < 0.001***

N.S. = Non-significant; MOUD = medication for opioid use disorder
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Z'This includes buprenorphine sublingual tablet (n = 38), buprenorphine/naloxone film sublingual (n = 66), buprenorphine/naloxone sublingual
tablet (n = 491), buprenorphine injection (n = 1), buprenorphine patch (n = 2), J0571 buprenorphine oral 1 mg (n = 1). Patients could receive more
than one formulation of the same product.

This includes methadone injection (n = 1), methadone solution concentration (n = 91), methadone solution oral (n = 74), methadone tablet (n =
510), methadone unknown formulation (n = 22), methadone tablet effervescence (n = 42), methadone tablet oral (n = 63), S0109 methadone oral 5
mg (n = 4). Patients could receive more than one formulation of the same product.

4'This includes buprenorphine buccal film (n = 1), buprenorphine sublingual tablet (n = 9), buprenorphine/naloxone sublingual film (n = 54),
buprenorphine/naloxone sublingual tablet (n = 321), VHA opioid treatment program stop code visits (n = 286), H0033 oral medication and
administration direct observation code (n = 9), J0575 buprenorphine/naloxone over 10 mg (n = 1), J0571 buprenorphine oral 1 mg (n = 1), S0109
methadone oral 5 mg (n = 3). Patients could receive more than one formulation.

5'This includes codeine (n = 3), fentanyl (n = 2), hydrocodone (n = 37), hydromorphone (n = 3), morphine (n = 11), oxycodone (n = 30), and
tramadol (n = 36). Patients could receive more than one type of opioid and formulation. We excluded buprenorphine and methadone formulations
for pain from this variable.

6’This includes codeine (n = 3), fentanyl (n = 44), hydrocodone (n = 82), hydromorphone (n = 161), morphine (n = 133), oxycodone (n = 208),
meperidine (n = 1), and tramadol (n = 75).

7'This includes endocarditis (n = 11), osteomyelitis (n = 52), bacteremia (n = 29), discitis (n = 6), septic arthritis (n = 10), brain abscess (n = 7),
joint infection (n = 5), empyema (n = 4), and lung abscess (n = 6).

&This includes a primary and/or secondary ICD-10 OUD diagnosis code during hospitalization: Primary: F11.10 (n = 3), F11.20 (n = 29), F11.21
(n=1), F11.220 (n = 3), F11.229 (n = 1), F11.23 (n = 72), F11.24 (n = 7), F11.251 (n = 1), F11.259 (n = 1), T40.1X1 (n = 4), T40.1X2 (n = 1),
T40.2X1 (n = 3), T40.2X2 (n = 1), T40.3X1 (n = 1), T40.604 (n = 1). Secondary: F11.10 (n = 10), F11.20 (n = 232), F.11.21 (n = 2), F.11.23 (n
=33), F11.24 (n = 1), F11.29 (n = 1), F11.90 (n = 3), F11.93 (n = 2), T40.2X1 (n = 1), T40.2X4 (n = 1), and T40.3X1 (n = 1).

g’This includes psychiatric disorder diagnoses within 365 days prior to index hospitalization: adjustment disorder (n = 36), anxiety disorder (n =
375), mood disorder (n = 673), non-mood psychotic disorder (n = 92), PTSD (n = 434), and self-harm (n = 39).

ﬂ'This includes co-occurring substance use disorders within 365 days prior to the index hospitalization: alcohol use disorder (n = 480), cannabis
use disorder (n = 208), cocaine use disorder (n = 67), hallucinogen use disorder (n = 4), nicotine dependence (n = 53), other psychoactive use
disorders (n = 276), other stimulant related disorders (n = 141), other substance use disorders (n = 40), sedative hypnotic disorder (n = 66), and
inhalant use disorder (n = 8).

Subst Abus. Author manuscript; available in PMC 2023 June 26.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Priest et al.

Table 2.

Patient and Hospital Characteristics by MOUD Type Received During Hospitalization

Buprenorphine

Methadone

Statistical Significance

Total 44.0% (578) 56.0% (735)
apge 57.0 median 62.0 median ok
53.3 mean 59.0 mean
Range: 24, 85 Range: 23, 87
b Gender M: 95.0% (549)  M: 95.9% (705) N.S.
F: 5.0% (29) F: 4.1% (30)
DRace
Black/Non-Hispanic or Latino 20.2% (117) 36.5% (268) el
White/Non-Hispanic or Latino 79.8% (461) 63.5% (467)
b Received MOUD Prior to Admission 68.5% (396) 31.4% (231) o
b Received Opioids Prior to Admission 7.8% (45) 8.3% (61) N.S.
b Received Opioids During Admission 22.7% (137) 40.5% (322) o
b 0UD-Related Infection During Admission 4.8% (28) 11.3% (83) e
b ouD-Related Diagnosis During Admission 34.8% (201) 28.0% (206) *
b Co-Occurring Psychiatric Disorder 75.6% (437) 61.2% (450) o
b Co-Occurring Substance Use Disorder 59.5% (344) 46.7% (343) e
2| ength of Stay (days) 5.0 Median 5.0 Median ok
6.7 Mean 8.3 Mean
Range: 2 - 47 Range: 2 - 50
b Received ICU Services During Admission 14.7% (85) 17.1% (126) N.S.
b Received Surgical Services During Admission ~ 4-0% (23) 6.6% (47) *
bHospitaJ Size
Small: 1 to 49 beds 11.2% (65) 4.2% (31) ok
Medium: 50 to 99 beds 27.3% (158) 29.0% (213)
Large: 100+ beds 61.4% (355) 66.8% (491)
Brospital L ocation
Midwest 27.0% (156) 27.1% (199) o
Northeast 23.9% (138) 26.0% (191)
South 33.2% (192) 26.7% (196)
West 15.9% (92) 20.3% (149)
Table Notes.

aKruskaI-WaIIis Rank Sum Test

b, .
Pearson chi-square test

statistical significance: p < 0.05*; p < 0.01**; p < 0.001***

N.S. = Non-significant; MOUD = medication for opioid use disorder; See Table 1 footnotes for additional details.
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