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ABSTRACT
BACKGROUND: Associations between race/ethnicity 
and medications to treat OUD (MOUD), buprenorphine 
and methadone, in reproductive-age women have not 
been thoroughly studied in multi-state samples.
OBJECTIVE: To evaluate racial/ethnic variation in 
buprenorphine and methadone receipt and retention in 
a multi-state U.S. sample of Medicaid-enrolled, repro-
ductive-age women with opioid use disorder (OUD) at 
the beginning of OUD treatment.
DESIGN: Retrospective cohort study.
SUBJECTS: Reproductive-age (18–45 years) women 
with OUD, in the Merative™ MarketScan® Multi-State 
Medicaid Database (2011–2016).
MAIN MEASURES:  Differences by race/ethnicity (non-
Hispanic White, non-Hispanic Black, Hispanic, “other” 
race/ethnicity) in the likelihood of receiving buprenor-
phine and methadone during the start of OUD treatment 
(yes/no) were estimated using multivariable logistic 
regression. Differences in time to medication discon-
tinuation (days) by race/ethnicity were evaluated using 
multivariable Cox regression.
RESULTS: Of 66,550 reproductive-age Medicaid enroll-
ees with OUD (84.1% non-Hispanic White, 5.9% non-
Hispanic Black, 1.0% Hispanic, 5.3% “other”), 15,313 
(23.0%) received buprenorphine and 6290 (9.5%) meth-
adone. Non-Hispanic Black enrollees were less likely to 
receive buprenorphine (adjusted odds ratio, aOR = 0.76 
[0.68–0.84]) and more likely to be referred to methadone 
clinics (aOR = 1.78 [1.60–2.00]) compared to non-His-
panic White participants. Across both buprenorphine 

and methadone in unadjusted analyses, the median 
discontinuation time for non-Hispanic Black enrollees 
was 123 days compared to 132 days and 141 days for 
non-Hispanic White and Hispanic enrollees respectively 
(χ2 = 10.6; P = .01). In adjusted analyses, non-Hispanic 
Black enrollees experienced greater discontinuation 
for buprenorphine and methadone (adjusted hazard 
ratio, aHR = 1.16 [1.08–1.24] and aHR = 1.16 [1.07–1.30] 
respectively) compared to non-Hispanic White peers. We 
did not observe differences in buprenorphine or metha-
done receipt or retention for Hispanic enrollees com-
pared to the non-Hispanic White enrollees.
CONCLUSIONS: Our data illustrate inequities between 
non-Hispanic Black and non-Hispanic White Medicaid 
enrollees with regard to buprenorphine and methadone uti-
lization in the USA, consistent with literature on the racial-
ized origins of methadone and buprenorphine treatment.
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INTRODUCTION
Amid endemic structural racism affecting perinatal health in 
the USA,1,2 significant racial inequities in maternal-infant mor-
bidity and mortality exist among reproductive-age people with 
opioid use disorder (OUD).3 Significant racial inequities in 
maternal-infant morbidity and mortality exist among reproduc-
tive-age people with opioid use disorder (OUD), evidenced by 
the number of pregnancy-related deaths among non-Hispanic 
black women (40.8 /100,000 persons) being 3.2 times the 
rate for non-Hispanic White peers (12.7/100,000).4 Overdose 
has been found to significantly contribute to rising maternal 
mortality and pregnancy-associated deaths.5 FDA-approved 
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medications to treat OUD (MOUD), which include buprenor-
phine or methadone as the recommended MOUDs in preg-
nancy, are the standard of care for the treatment of OUD in 
people of childbearing age.6 However, there is inadequate 
access to and utilization of buprenorphine and methadone rela-
tive to demand among reproductive-age people in the USA.7,8 
In an analysis of Massachusetts Medicaid claims, for instance, 
Non-Hispanic Black people were 63% less likely than non-His-
panic White peers to receive MOUD while pregnant, even after 
adjusting for other maternal characteristics.9,10 Lower MOUD 
receipt is also seen in non-pregnant historically marginalized 
patients during the postpartum period.11

In this study, we analyzed a multi-state sample of 
Medicaid-enrolled, reproductive-age people identified 
as female with OUD in the USA who were at the begin-
ning of their OUD treatment trajectory. Our objective was 
to evaluate racial/ethnic variation in MOUD receipt and 
retention. We hypothesized lower rates of buprenorphine 
receipt and higher rates of methadone receipt among non-
Hispanic Black Medicaid participants, relative to non-His-
panic White participants. We hypothesized lower rates of 
retention for both buprenorphine and methadone among 
non-Hispanic Black Medicaid enrollees relative to non-
Hispanic White peers.

MATERIALS AND METHODS

Data Source
We conducted a retrospective cohort study using the Mera-
tive™ MarketScan® Multi-State Medicaid Database among 
reproductive-age, Medicaid-enrolled people, whose gender 
was identified as female in insurance claims. The Mar-
ketScan Research Databases include inpatient, outpatient, 
enrollment, and pharmacy claims representing paid clinical 
encounters and as previously described.12 Data were avail-
able from 1/1/2011 to 12/31/2016. This study was exempt 
from IRB review as no identifiable private data was used.

MarketScan Data Structure
The MarketScan data uses the “treatment episode” as the 
unit of analysis, defined by continuous insurance claims (i.e., 
fills, dispensing) without lapses in claims > 45 days. While 
previous analyses have employed conservative treatment 
30-day continuation thresholds based on National Quality 
Forum performance criteria,13 others have used more liberal 
60-day thresholds,14 and we selected 45 days given lack of 
consensus on 30- versus 60-day thresholds.15

Participants/Observation Window
Our cohorts were derived from 150,712 people in the 
USA with Medicaid who had (1) at least one ICD 9/10 

diagnosis for OUD (codes detailed in the Supplement) and 
(2) were at the beginning of their OUD treatment trajec-
tory (buprenorphine, methadone, or psychosocial treat-
ment for OUD), with the treatment claim accompanied 
by an OUD diagnostic code.12 All persons had 6 months 
minimum of pharmacy and medical coverage prior to the 
beginning of OUD treatment, as previous studies employed 
6 months as a fixed baseline look-back period shared by 
all individuals for covariate assessment.16 We excluded 
people < 18  years or > 45  years of age (n = 28,559) in 
order to derive an analytic sample of reproductive-age 
adults (Fig. 1). We excluded those who received naltrex-
one (n = 15,553), as opioid antagonists are not currently 
the recommended standard of care for OUD treatment.17 
We excluded people who received both buprenorphine and 
methadone in a single episode because we aimed to differ-
entiate between buprenorphine and methadone utilization 
patterns (n = 1659) (Table 1).

Because pregnancy may be a motivator and facilitator of 
buprenorphine and methadone initiation and retention in 
reproductive-age women,18 we sought to classify pregnancy 
status per established methods,18,19 excluding those who 
became pregnant within 6 months (a benchmark for mini-
mal treatment engagement in non-pregnant people receiving 
buprenorphine or methadone) of their first day of treatment 
(n = 1870). Our final sample included 66,550 people enrolled 
in Medicaid beginning treatment with buprenorphine, meth-
adone, or psychosocial treatment only (without buprenor-
phine or methadone).

The primary predictor variable was race/ethnicity, for 
which we were limited by the racial/ethnic classifications 
provided by the Medicaid data.20 Self-reported20 race/ethnic-
ity was operationalized as Hispanic vs non-Hispanic Black 
vs non-Hispanic White vs “Other.” The outcome variables 
were (1) buprenorphine or methadone receipt (“treatment 
initiation,” whether their first episode of OUD treatment 
involved receiving buprenorphine or methadone (yes/no) 
versus psychosocial treatment without buprenorphine or 
methadone,and (2) survival-time outcomes of time (days) 
until discontinuation of buprenorphine or methadone. Pro-
cedural and diagnostic codes for OUD treatments are shown 
in the Supplement.

The outcome variables were (1) treatment initiation and 
(2) treatment discontinuation. Buprenorphine or methadone 
initiation was defined as prescriptions during a new, continu-
ous treatment episode that was not preceded by treatment 
claims for > 45 days. It was assumed that active prescription 
fills or procedure codes for buprenorphine or methadone 
connoted medication consumption.12

Covariates included age on the first date of treatment (in 
years), pregnancy status, and ICD9/10 diagnostic codes for 
the following: mood disorder (depression or bipolar disor-
der), anxiety disorders (composite of generalized anxiety dis-
order, panic disorder, obsessive compulsive disorder, social 
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anxiety, and other dissociative, stress-related, somatoform, 
and other nonpsychotic disorders), or co-occurring SUDs 
(alcohol, cannabis, sedative-hypnotics[benzodiazepines/Z-
drugs], stimulants[methamphetamines, cocaine], tobacco) 
(Supplement).

Statistical Analyses
First, we computed descriptive statistics, comparing age and 
clinical characteristics between people of different racial 
groups. Next, we performed two sets of logistic regression 

149,053
Women, with a diagnosis of opioid use disorder (OUD), OUD treatment-related claims during 2006-2016, who were at the 

beginning of their OUD treatment trajectory

28,559
Women, either under 18 years of age or older than 46 years 

of age

120,494 
Reproductive-age women, ages 18 through 45 years, 

with a diagnosis of opioid use disorder at the beginning 

of their OUD treatment trajectory

Reason for Exclusion:

Excluding: 15,553women receiving naltrexone (oral or 

extended-release)

Excluding: 1,870 women receiving both buprenorphine and 

methadone in a single treatment trajectory

103,071
Reproductive-age women, at the beginning of their

OUD treatment trajectory

66,550
Reproductive-age women with Medicaid enrollment, 

encompassing spanning 107,292 episodes, at the 

beginning of their OUD treatment trajectory

Figure 1  Derivation of analytic sample. 

Table 1  Clinical and Demographic Characteristics Among Medicaid Enrollees

1 Pregnancy status, defined as estimated conception date in the 210 days prior to and encompassing the beginning of their OUD treatment trajectory

All Non-Hispanic 
White

Non-Hispanic 
Black

Hispanic Other race/
ethnicity

n % n % n % n % n %

66,550 55,975 84.1 3907 5.9 641 1.0 3497 5.3
Pregnant at the beginning of OUD treatment trajectory 1 2009 3.02 1684 3.0 128 3.3 21 3.3 134 3.8
Age (sd) 31.1 6.4 31 6.4 32.3 6.9 30.9 6.3 31 6.5
Alcohol use disorder 7191 10.8 5817 10.4 576 14.7 69 10.8 410 11.7
Cocaine use disorder 7251 10.9 5768 10.3 653 16.7 100 15.6 384 11
Amphetamine use disorder 4750 7.1 4180 7.5 93 2.4 34 5.3 193 5.5
Sedative use disorder 4847 7.3 4188 7.5 199 5.1 46 7.2 221 6.3
Cannabis use disorder 10,300 15.5 8430 15.1 807 20.7 97 15.1 502 14.4
Tobacco use disorder/ dependence 37,295 56.0 31,472 56.2 2180 55.8 326 50.9 1685 48.2
Mood disorder 28,426 42.7 23,901 42.7 1686 43.2 254 39.6 1527 43.7
Anxiety disorder 25,089 37.7 21,391 38.2 1164 29.8 232 36.2 1319 37.7
Psychotic disorder 1834 2.8 1355 2.4 283 7.2 24 3.7 114 3.3
Received buprenorphine or methadone 21,603 32.5 17,612 31.5 1140 29.2 211 32.9 1807 51.7
Received buprenorphine 15,313 23.0 12,100 21.6 594 15.2 144 22.5 1696 48.5
Received methadone 6290 9.5 5,512 9.9 546 14 67 10.5 111 3.2
Received psychosocial treatment without buprenorphine 

or methadone
44,947 67.5 38,363 68.5 2,767 70.8 430 67.1 1690 48.3
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analyses at the treatment episode level to estimate associa-
tions between the predictor variable (race/ethnicity) and the 
outcome variable (whether first treatment episodes for OUD 
involved either buprenorphine or methadone, as opposed to 
psychosocial treatment without buprenorphine or metha-
done). To adjust for confounders, we fitted models includ-
ing age, pregnancy status, and aforementioned co-occurring 
SUDs and psychiatric conditions. Because each person could 
have multiple treatment episodes, robust standard errors were 
estimated using Taylor series linearization.21 Next, among 
treatment episodes for people receiving buprenorphine or 
methadone, we used Kaplan–Meier models to estimate unad-
justed time to medication discontinuation associated with 
race/ethnicity, with survival curves compared using log-rank 
tests. Follow-up time was calculated from the first date of 
buprenorphine or methadone to the date of discontinuation 
or censoring. We subsequently used multivariate Cox regres-
sion models to evaluate whether buprenorphine and metha-
done discontinuation varied according to race/ethnicity. Sen-
sitivity analyses were conducted by limiting observations to 
one treatment episode per person. Given the heterogeneity 
in thresholds for treatment episode continuity used by other 
studies,15 we also conducted sensitivity analyses specifying 
episode continuity with 30- and 60-day gaps. P-values were 
two-sided, with a significance level of 0.05. All analyses 
were conducted via SAS version 9.4. Reporting of Studies 
Conducted Using Observational Routinely Collected Health 
Data Statement for Pharmacoepidemiology (RECORD-PE) 
reporting guidelines were followed.

RESULTS

Participant Characteristics
Among 66,550 people with Medicaid enrollment spanning 
107,292 treatment episodes (3.0% pregnant, average age 
31.1 years), 641 (1%) identified as Hispanic, 3907 (5.9%) 
non-Hispanic Black, 55,975 (84.1%) non-Hispanic White, 
and 3497 (5.3%) “other” race/ethnicity. A total of 7191 
(10.8%) had alcohol, 4750 (7.1%) amphetamine, 10,300 
(15.5%) cannabis, 7251 (10.9%) cocaine, 4847 (7.3%) seda-
tive, and 37,295 (56.0%) tobacco use disorders. A total of 
28,426 (42.7%) had affective (major depressive disorder or 
bipolar disorder), 25,089 (37.7%) anxiety, and 1834 (2.8%) 
psychotic disorders.

Buprenorphine or Methadone Receipt
Among Medicaid enrollees who were at the beginning 
of their OUD treatment trajectory, 15,313 (23.0%) had 
buprenorphine and 6290 (9.5%) methadone.

A total of 32.9% (211/641) of Hispanic enrollees received 
buprenorphine or methadone versus 29.2% (1140/3907) of 
Non-Hispanic Black enrollees and 31.5% (17,612/55,975) of 
non-Hispanic White peers. For buprenorphine specifically, 

receipt rates spanned 22.5% (144/641), 15.2% (594/3,907), 
and 21.6% (12,100/55,975) for the Hispanic, non-Hispanic 
Black, and non-Hispanic White cohorts respectively. In the 
case of methadone, receipt rates ranged from 10.5% (67/641) 
among Hispanic enrollees, 14% (546/3907) among non-
Hispanic Black enrollees, and 9.9% (5512/55,975) among 
non-Hispanic White peers.

As shown in Fig. 2, non-Hispanic Black enrollees were less 
likely to be prescribed buprenorphine (aOR = 0.76 [0.68–0.84]) 
but had a higher likelihood of receiving methadone (aOR = 1.78 
[1.60–2.00]) compared to non-Hispanic White enrollees. No 
significant differences in buprenorphine or methadone receipt 
were observed for Hispanic enrollees compared to the non-His-
panic White enrollees. These findings were robust in analyses 
that limited observations to one treatment episode per person, 
as well as sensitivity analyses specifying alternative definitions 
of treatment continuity (30- and 60-day) (Supplement).

MOUD Discontinuation
With regard to any MOUD, at 180 days, 59.5% (18,012/30,257) 
of episodes were discontinued (58.4% non-Hispanic White vs 
61.9% non-Hispanic Black). Unadjusted log-rank tests showed 
racial differences in median buprenorphine or methadone dis-
continuation: 141 days Hispanic vs 123 days non-Hispanic 
Black vs 132 days non-Hispanic White enrollees (χ2 = 10.6; 
DF = 3; P = 0.01) (Fig. 3).

Unadjusted log-rank tests showed racial differences in 
median discontinuation for buprenorphine (137 days His-
panic vs 94 days non-Hispanic Black vs 111 days non-
Hispanic White enrollees, χ2 = 18.4; DF = 3; P = 0.004) and 
methadone (154 days Hispanic vs 153-days non-Hispanic 
Black vs 183 days non-Hispanic White enrollees; χ2 = 10.9; 
DF = 3; P = 0.01).

Compared to the White non-Hispanic group, Non-His-
panic Black enrollees had increased discontinuation for 
MOUD, defined as buprenorphine or methadone, in adjusted 
models (adjusted hazard ratio [aHR] = 1.11 [1.05–1.20]), as 
well as for buprenorphine (aHR = 1.16 [1.08–1.24]) and 
methadone (aHR = 1.16 [1.07–1.30]) separately. Similar 
findings were observed in sensitivity analyses limiting obser-
vations to one episode per person (Supplement). We did not 
observe differences in discontinuation of buprenorphine or 
methadone between Hispanic and non-Hispanic enrollees. 
Sensitivity analyses specifying treatment retention with 30- 
and 60-day gaps between episodes did not differ from parent 
analyses (Supplement).

DISCUSSION
In a multi-state sample of Medicaid-insured reproductive-
age people who were at the beginning of their treatment for 
OUD in the USA, we show low buprenorphine and metha-
done prescription rates by the health care system—and 
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high discontinuation rates—as well as racial inequities in 
buprenorphine and methadone utilization. We provide data 
depicting the existence of significant racial inequities in 
OUD treatment receipt and retention, supporting existing 
work that has found non-Hispanic Black pregnant people 
to be less likely to receive buprenorphine and methadone 
than non-Hispanic White peers, while expanding these find-
ings into a multi-state sample of reproductive-age women.10 
Our findings also lend support for previous studies that have 
found people of color are more likely than non-Hispanic 
White peers to access MOUD from publicly funded treat-
ment programs dispensing only methadone,22 consistent 
with literature on the racialized  origins23 of methadone 
and buprenorphine treatment. Whereas the structure of 

methadone treatment has its origins in state control and tight 
surveillance via DEA-regulated clinics, often described as 
more similar to the criminal justice system than community-
based treatment,24 buprenorphine is prescribed via less sur-
veilled outpatient environments.25 The requirement of daily, 
in-person methadone dosing is known to cause significant 
life disruption to people working towards recovery, inter-
fering with education, job training, and sustained employ-
ment,26 in addition to methadone corresponding to higher 
burdens of adverse neonatal outcomes than buprenorphine.27 
Notably, despite higher prevalence of methadone receipt, 
non-Hispanic Black enrollees were more likely to experi-
ence discontinuation for both buprenorphine and metha-
done compared to peers. Such elevated rates of treatment 

No OUD Diagnosis
(12MB)

Model 1: of Buprenorphine or Methadone aOR 95% CI aOR 95% CI
Non-Hispanic Black v. Non-Hispanic White** 1.11 1.02 1.20 0.09 0.09 3 3

Hispanic v. Non-Hispanic White 1.13 0.93 1.37 1.43 0.87 2.36 0.2 0.24 4 0.56 0.93 4
0.50 0.27 0.92 0 0 5 0.23 0.42 5

6 6
Model 2: of Buprenorphine 0.45 0.28 0.73 0 0 7 0.17 0.28 7

Non-Hispanic Black v. Non-Hispanic White** 0.76 0.68 0.84 0.08 0.08 8 8
Hispanic v. Non-Hispanic White 1.06 0.86 1.31 1.01 0.63 1.60 0.2 0.25 9 0.38 0.59 9

2.12 1.18 3.80 0 0 10 0.94 1.68 10
4.05 1.94 8.47 0 0 11 2.11 4.42 11

Model 3 of Methadone 12 12
Non-Hispanic Black v. Non-Hispanic White** 1.78 1.60 1.98 0.81 0.52 1.25 0.18 0.2 13 0.29 0.44 13

Hispanic v. Non-Hispanic White 1.18 0.90 1.56 2.35 1.42 3.89 0.28 0.38 14 0.93 1.54 14
0.00 0.00 15 15

0.85 0.51 1.42 0 0 16 0.34 0.57 16
**, p<.001 0.80 0.49 1.30 0 0 17 0.31 0.5 17

18 18
1.66 1.10 2.50 0 0 19 0.56 0.84 19
2.79 1.12 6.93 0 0 20 1.67 4.14 20

3.21.60.80.40.2

No OUD Diagnosis
(12MB)

Model 1: D Buprenorphine or Methadone aHR 95% CI aOR 95% CI
Non-Hispanic Black v. Non-Hispanic White** 1.10 1.05 1.16 0.05 0.06 3 3

Hispanic v. Non-Hispanic White 0.95 0.85 1.07 1.43 0.87 2.36 0.1 0.12 4 0.56 0.93 4
Other v. Non-Hispanic White** 1.04 1.00 1.08 0.50 0.27 0.92 0.04 0.04 5 0.23 0.42 5

6 6
Model 2: D Buprenorphine 0.45 0.28 0.73 0 0 7 0.17 0.28 7

Non-Hispanic Black v. Non-Hispanic White** 1.16 1.08 1.24 0.08 0.08 8 8
Hispanic v. Non-Hispanic White 0.89 0.77 1.03 1.01 0.63 1.60 0.12 0.14 9 0.38 0.59 9
Other v. Non-Hispanic White 0.98 0.94 1.02 2.12 1.18 3.80 0.04 0.04 10 0.94 1.68 10

4.05 1.94 8.47 0 0 11 2.11 4.42 11
Model 3: D Methadone 12 12

Non-Hispanic Black v. Non-Hispanic White** 1.16 1.07 1.25 0.81 0.52 1.25 0.09 0.09 13 0.29 0.44 13
Hispanic v. Non-Hispanic White 1.08 0.88 1.32 2.35 1.42 3.89 0.2 0.24 14 0.93 1.54 14
Other v. Non-Hispanic White 0.87 0.73 1.30 0.14 0.43 15 15

0.85 0.51 1.42 0 0 16 0.34 0.57 16
**, p<.001 0.80 0.49 1.30 0 0 17 0.31 0.5 17

18 18
1.66 1.10 2.50 0 0 19 0.56 0.84 19
2.79 1.12 6.93 0 0 20 1.67 4.14 20

3.21.60.80.40.2

a

b

Figure 2  a) Race and buprenorphine or methadone initiation among reproductive-aged Medicaid enrollees with opioid use disorder. b) 
Race and buprenorphine or methadone discontinuation among reproductive-aged Medicaid enrollees with opioid use disorder. 
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Figure 3  Race/ethnicity and MOUD discontinuation (A buprenorphine or methadone; B methadone; C methadone) among reproductive-
aged Medicaid enrollees with opioid use disorder (n = 66,550). 

3504



Xu et al: Buprenorphine and Methadone Utilization Inequity Among WomenJGIM

discontinuation among non-Hispanic Black enrollees are 
important to note, as longer periods of retention are strongly 
associated with decreased overdose risk in  pregnant28 and 
non-pregnant29 people with OUD, which is especially salient 
as overdoses now rank as the fourth leading cause of death 
among all Black women, exceeded only by cancer, cardio-
vascular disease, and COVID-19.30

Our findings are consistent with previous research. An 
analysis of linked population-level statewide data in Mas-
sachusetts showed racial and ethnic disparities in the use 
of MOUD in pregnancy; non-Hispanic black and Hispanic 
women were significantly less likely to use MOUD com-
pared to non-Hispanic White peers,10 in which similar 
disparities have been found in analyses in other states.31,32 
These disparities may be contributing to worse peripartum 
and postpartum OUD morbidity,for instance, Martin and col-
leagues found an 11-fold increased risk of 12-month post-
partum OUD morbidity (operationalized as OUD related 
hospital use) for non-Hispanic Black birthing people versus 
only twofold in White people.33

Ultimately, future studies are needed to evaluate unmeas-
ured domains of influence beyond the individual level. In 
order to dissect mechanisms of the racial inequities observed 
in our analysis, future studies should employ perspectives 
of intersectionality, which is defined as a theoretical frame-
work for understanding how people’s multiple identities 
relate to systems of oppression.34,35 Previous studies have 
documented racial inequities in access to buprenorphine pro-
viders by neighborhood,36 prescription rates,37 and timely 
receipt of medication,38 suggesting that structural causes 
of inequitable buprenorphine and methadone utilization 
by race/ethnicity run far deeper than the level of individual 
patients. As depicted by the National Institute on Minor-
ity Health and Health Disparities Research Framework, 
multi-level research studies that impact multiple aspects of 
intersectionality—beyond insurance type at the individual 
level—are needed in order to improve OUD outcomes.34 For 
instance, at the interpersonal level, diagnostic bias, social 
networks and peer norms, and intergenerational trauma can 
worsen treatment outcomes.34,39 At the community and soci-
etal levels, medication utilization can be adversely affected 
by public stigma, limited community social capital, political 
disenfranchisement, and inaccessibility of mental healthcare 
that insurance status alone cannot solve.34,35 At the clinical 
and healthcare systems levels, interventions that integrate 
social services, community mobilization, and peer support 
with substance use disorder treatment—reaching beyond 
the level of the individual patient—have shown significant 
promise, which Hansen, Jordan, and colleagues empha-
size is a lesson that the addiction treatment community can 
glean from AIDS activism.40 Traditionally, interventions to 
achieve health equity have focused on behavioral modifica-
tion at the level of the individual patient while neglecting 
institutions, community, and societal contexts. In recent 

years, community-based research methods have been seeking 
to value the voices of patients from historically marginalized 
groups while addressing racism in study design, analysis, 
and dissemination. Interventions such as group prenatal care 
have shown significant promise in enhancing social support, 
increasing the amount of time spent with physicians, and 
improving physician knowledge of structural barriers to care, 
which may translate into greater systems-level change.41,42.

While our research is strengthened by its use of large-
scale real-world claims data, several limitations need to 
be considered. For instance, Medicaid claims rely on self-
reported race and ethnicity data within the constraints of 
available options for reporting at Medicaid enrollment. 
Although we found inequities between non-Hispanic White 
and non-Hispanic Black cohorts in buprenorphine and 
methadone utilization, we did not find such disparities in 
Hispanic enrollees. This may represent an underpowering 
of the Hispanic cohort, paralleling the low prevalence of 
Hispanic individuals in other studies using the MarketScan 
data.43,44 Previous analyses have found that asking sepa-
rately about Hispanic origin and race, in self-report data, 
has not successfully led to the differentiation of ethnicity 
from race, with a large number of Hispanic respondents 
choosing “other” as their race.45 While more granular meas-
ures such as country of origin, language, and nationality 
may help improve our ability to differentiate between race 
and ethnicity, there continues to be concern for poor ascer-
tainment of Hispanic individuals in administrative data, as 
well as Middle Eastern and North African populations that 
have traditionally been classified as “white” in federal data-
sets.45 While states can internally validate race/ethnicity in 
their Medicaid data, such validations are not available in 
the scientific literature,20 and a scoping review of over 2000 
studies in the medical literature on maternal and infant out-
comes among dyads affected by OUD, with no studies spe-
cifically defining race as a social construct.3 Whereas some 
states only collect voluntary information on self-reported 
race and ethnicity, several states are also known to impute 
missing data using language, geography, or matching with 
other state data,given such heterogeneity in data collection 
methods, there have been increasing calls for improving the 
standardization for collection, derivation, and validation of 
race/ethnicity in administrative data research.20

In addition, our generalizability is limited by the age of 
the data (pre-2016 and thus preceding contamination of 
drug supplies by fentanyl). As buprenorphine inductions in 
people struggling with addiction to fentanyl have increas-
ingly been complicated by secondary peaking and nonlinear 
withdrawal, these analyses need to be replicated using up-
to-date data.46 Our analyses are also limited by a lack of 
geospatial data to study factors such as geographic access 
(i.e., commute time,47 state-wide insurance policies,48 
and provider shortages.49 Medicaid eligibility may vary 
across states, and our dataset does not contain state-level 
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data,we are thus unable to address state or geographic fixed 
effects to account for state-to-state variation. Future stud-
ies should also evaluate the role of provider and setting 
 characteristics50 that may account for the racial dispari-
ties observed, especially since Medicaid patients, encom-
passing a high prevalence of individuals from historically 
marginalized communities, have been found to be reliant 
on specialty treatment programs known to underuse evi-
dence-based opioid agonist treatments.37 Our data curation 
required a 6-month period of insurance coverage prior to 
OUD treatment receipt as a lookback time frame for covari-
ate ascertainment, which likely excludes patients experienc-
ing discontinuity in insurance coverage and rendering our 
cohort a “best case scenario” population (despite its low 
buprenorphine and methadone utilization rates),even though 
our cohort is one that has substantial contact with the 
healthcare system, we nonetheless observed a low propor-
tion of the sample receiving buprenorphine or methadone, 
illustrating how difficult access to opioid agonist medica-
tions is. Another limitation is that prescription coverage and 
medication fills do not always reflect actual consumption 
of medication. Finally, our data do not include pregnant 
patients with OUD who received withdrawal management 
with buprenorphine or methadone (as opposed to pharma-
cotherapy to treat OUD), a population at risk of worse treat-
ment outcomes and warranting further study.51

CONCLUSIONS
In conclusion, we evaluate a multi-state sample of repro-
ductive-age Medicaid-enrolled people with OUD; our find-
ings raise concern about low buprenorphine and methadone 
utilization, which is discordant with the present standard of 
care for OUD. In an era of rising morbidity and mortality 
from OUD among people of childbearing age in the USA, 
we depict racial inequities in buprenorphine and methadone 
receipt and treatment retention in a multi-state sample of 
people with (public) insurance enrollment. Examinations of 
factors that include patient, provider, program, community, 
state, and federal systems are warranted to improve equitable 
access and retention to both methadone and buprenorphine 
among patients with opioid use disorder.
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