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HIGHLIGHTS

e About one in three privately-insured opioid-dependent birthing people were treated with buprenorphine.
e About half of buprenorphine users received treatment for at least six months.

e Hispanic and Black birthing people had lower buprenorphine use rates than white birthing people.

e Lowest buprenorphine use rate in states with punitive policies related to substance use in pregnancy.

ARTICLE INFO ABSTRACT

Keywords: Background: Research gaps exist on the use of medications for opioid use disorder (OUD) among birthing people.
Opioid use disorder, Buprenorphine, Methods: This retrospective cohort study included people who underwent childbirth deliveries during 2017-2020
Medications for opioid use disorder and had a diagnosis of OUD identified from a national private insurance claims database. Buprenorphine pre-
i;‘:f;iﬁ; scriptions received during the year before childbirth and the year after childbirth were obtained from pharmacy
claims. Logistic regressions were used to estimate associations between receipt of buprenorphine and individual
and state-level factors.
Results: Among a sample of 1,523 birthing people diagnosed with OUD, 540 (35.5 %) received buprenorphine
during the pregnancy or postpartum periods. About half (51.5 %) of new recipients of buprenorphine received
treatment for at least six months and, of those, one-third experienced a treatment interruption. The buprenor-
phine receipt rate differed significantly by race and ethnicity: 28.8 % of non-Hispanic Black birthing people with
OUD and 22.8 % of Hispanic birthing people with OUD received buprenorphine treatment in contrast to 37.7 %
of non-Hispanic white birthing people (aOR 0.53 [95 % CI 0.35-0.81] and 0.59 [95 % CI 0.37-0.96], respec-
tively). The buprenorphine use rate increased over time from 29.7 % in 2017 to 42.9 % in 2020. Birthing people
living in states with punitive policies related to substance use in pregnancy had the lowest buprenorphine use
rate of 22.7 % as compared to 43.0 % in states with least restrictive policies.
Conclusion: In this national sample of privately-insured individuals, by 2020, 42.9 % of birthing people with OUD
received buprenorphine treatment. Treatment discontinuation and interruptions were common in the period
surrounding childbirth.

1. Introduction diagnoses has increased 447 % (from 1.5 to 8.2 per 1,000 childbirth
delivery hospitals) between 1999 and 2017 (Haight et al., 2018; Hirai

A growing opioid crisis affects birthing people and their infants at an et al.,, 2021). Overdose is a leading cause of maternal death in the
alarming rate in the US. The prevalence of maternal opioid-related postpartum year (Bruzelius and Martins, 2022; Pennsylvania
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Department of Health, 2020; Schiff et al., 2018).

Medications for opioid use disorder (MOUD), including methadone
and buprenorphine, are approved by the Food and Drug Administration
to treat opioid use disorder (OUD) by alleviating withdrawal symptoms,
reducing opioid cravings, or decreasing the response to future drug use
(National Academies of Sciences Engineering and Medicine, 2019).
Despite the strong recommendations for these medications as standard
care during pregnancy (American College of Obstetricians and Gyne-
cologists, 2017; Substance Abuse and Mental Health Services Adminis-
tration, 2018), most pregnant people with OUD do not receive any
treatment with MOUD (Metz et al., 2018; Terplan et al., 2015). Among
the subset of pregnant people with OUD in the US admitted to substance
use treatment facilities, only half receive opioid pharmacotherapy, a
percentage that has remained static over the past 20 years (Short et al.,
2018).

There are several research gaps in the existing literature on the use of
medications for OUD among pregnant or postpartum people. First, most
research on OUD treatment utilization has been conducted on the gen-
eral population; only a small number of studies have focused on preg-
nant and postpartum people. This special population often faces a
unique constellation of complex medical, social, and structural barriers
in accessing and sustaining OUD treatment, including legal issues due to
the criminalization of opioid use during pregnancy and the potential loss
of child custody (Grella, 1997; Krans and Patrick, 2016). Second,
existing studies in this field were mostly conducted in specialty treat-
ment settings, using data sources such as the Treatment Episode Data Set
Discharges that tracks admissions into and discharges from
federal-funded substance use treatment facilities (Krawczyk et al., 2017;
Nguemeni Tiako et al., 2021; Short et al., 2018; Stahler and Mennis,
2018; Substance Abuse & Mental Health Data Archive, n.d.).
Office-based prescribing by primary care providers is playing an
increasingly important role in provision of MOUD in the US (Olfson
et al., 2020). The availability of MOUD in office-based setting has
broadened access to treatment, especially in areas where residents
experience barriers to specialty OUD treatment programs (National
Academies of Sciences Engineering and Medicine, 2019; Noe and Keller,
2020). Third, findings from previous studies may not reflect the
changing scientific evidence base, clinical practice landscape, or in-
dividuals® accessibility and acceptability for OUD treatment for preg-
nant and postpartum people given recent changes in pharmacotherapy.
Methadone was once the predominate medication used to treat OUD
during pregnancy (Krans, 2022). However, restrictive regulations, such
as requiring patients to be present at a treatment program daily for
observed methadone administration, created barriers that hindered the
accessibility to methadone treatment. New evidence now shows a lower
risk of adverse neonatal outcomes associated with buprenorphine use
during pregnancy, rather than methadone, likely impacting provider
and individuals’ acceptability of medication options for OUD during
pregnancy (Suarez et al., 2022). Moreover, buprenorphine is the only
opioid agonist currently approved for the treatment of OUD by pre-
scription in an office-based setting in the US. Therefore, research
focused on the use of buprenorphine for the treatment of OUD among
birthing people is needed to address existing knowledge gaps.

This current study aimed to characterize the receipt, new initiation,
and duration of buprenorphine treatment episodes among pregnant or
postpartum people with diagnosis of OUD, using a national private in-
surance claims database. Additionally, we aimed to identify individual
sociodemographic, medical, and geographical factors associated with
buprenorphine treatment during pregnancy and postpartum periods.

2. Methods
2.1. Data source and study sample

We used de-identified data from Optum Clinformatics® Data Mart
(CDM), a product of OptumInsight, Inc. (Eden Prairie, MN). Optum CDM
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database aggregates enrollment data and administrative health claims
data from a single large, national private payer with enrollees
throughout the US. With approximately 63 million unique members, this
database is representative of the commercially insured US population
with respect to age, gender, and region, allowing generalizability of
findings (Optum, 2017).

Patients from Optum CDM database were included in our analysis if
they met all the following eligibility criteria: a) underwent vaginal or
cesarean section delivery during 2017-2020; b) had a diagnosis of OUD
during the year before childbirth or the year after childbirth; c¢) had
medical and prescription insurance enrollment for at least 6 months in
the year before childbirth; d) had non-missing information on race and
ethnicity; e) were aged 19-50 years at the time of childbirth. A vaginal or
cesarean delivery was identified by International Classification of Dis-
eases, Tenth Revision (ICD-10) codes or Current Procedural Terminol-
ogy (CPT) codes within medical claims (See Appendix A1 for a complete
list of ICD-10 codes). Diagnoses of OUD were also obtained from medical
claims using ICD-10 codes (See Appendix Al). The eligibility criterion
on continuous insurance enrollment was made to ensure adequate
capture of diagnoses of OUD and comorbidities and medication pre-
scriptions. We included people within reproductive age range (World
Health Organization, n.d.); however, adolescent birthing people (aged
15-18 years at the time of childbirth) were not included in the study
sample because they may have different treatment access than adult
birthing people and sample size was not sufficient to analyze them as a
separate group with respect to these differences.

If a subject had multiple births that met inclusion criteria, their first
childbirth during 2017-2020 was included in the analytic sample. The
24-month observation time for each person-childbirth dyad included the
year before childbirth and the year after childbirth. The top part of Fig. 1
demonstrates the process of sample derivation. Sensitivity analyses were
performed across varied inclusion criteria among the sample of mothers
with multiple eligible births during the study observation period. Spe-
cifically, the first sensitivity analysis included all eligible births, the
second sensitivity analysis restricted to births to birthing people with
only one eligible birth, and the third sensitivity analysis restricted to
only subsequent births to birthing people with multiple eligible births.

This study was reviewed and deemed exempt from full review by the
Children’s Hospital of Philadelphia Institutional Review Board because
the data set was deidentified.

2.2. Measures

2.2.1. Buprenorphine prescriptions

The primary outcome of this study was any buprenorphine (at least
one prescription fill) received during the year before childbirth or the
year after childbirth. Prescription fills for buprenorphine were identified
from pharmacy claims data using National Drug Codes (NDC) for
buprenorphine formulations (See Appendix Al for list of NDCs). The
specialty type of physicians prescribing buprenorphine was obtained
through linking pharmacy claims and a table that contains provider-
level data such as credential, type (psychiatrist, family practitioner,
internist, etc.) and state, using de-identified provider IDs. To summarize
prescriber information from prescription-level to patient-level, we
identified the primary prescriber type for each patient as the type of the
physician who prescribed most of the buprenorphine fills for that pa-
tient. We did not examine naltrexone use in our sample because
currently naltrexone is not recommended in pregnancy due to limited
information on its safety and unknown fetal effects (Jones et al., 2013).

2.2.2. Duration of buprenorphine treatment among those with new
prescriptions

The secondary outcome was duration of buprenorphine treatment
episodes during pregnancy and postpartum periods. To ensure we
captured the full course of buprenorphine treatment, when examining
duration measures, we used 10-12 months before childbirth as wash-out
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People who underwent vaginal or cesarean section delivery during 2017-2020 in Optum Clinformatics Data
Mart database

475,536 birthing people, 511,334 childbirth deliveries

i

» Excluded: People without a diagnosis of OUD during
the year before childbirth or the year after

People who had a diagnosis of OUD during the year before childbirth or the year after childbirth
1,887 birthing people, 1,944 childbirth deliveries

Excluded: People who had medical and prescription

enrollment for less than 6 months in the year
before childbirth

People who had medical and prescription enrollment for at least 6 months in the year before childbirth
1,631 birthing people, 1,679 childbirth deliveries

Excluded: People who were less than 19 years or

\
l

»  older than 50 years at the time of index childbirth
OR had missing information on race/ethnicity

1,523 birthing people, 1,570 childbirth deliveries

If a mother had multiple childbirths that met all

l

Study Sample

>
»

criteria above, their first childbirth was included,
and all subsequent births were excluded

1,523 birthing people, 1,523 childbirth deliveries

!

People who did not receive any buprenorphine in
the during the year before childbirth or the year
after childbirth
N=983 (64.54% of the study sample)

l

People who received buprenorphine in the during
the year before childbirth or the year after childbirth

N=540 (35.5% of study sample)

v

People who received buprenorphine
during the pre-conception period (10-

12 months before childbirth date)
N=216

Fig. 1. Sample Derivation and Receipt of Buprenorphine in the Study Sample

New recipients of buprenorphine: people who had no
buprenorphine in the pre-conception period and initiated
buprenorphine during pregnancy or postpartum periods
N=324

Green boxes: Study target population (people who underwent childbirth deliveries and had diagnosis of opioid use disorder)

Grey boxes: People who were excluded
Yellow box: Final study sample who met all inclusion criteria

Blue boxes: Subgroups of the study sample categorized by whether they received buprenorphine treatment
Orange box: New recipients of buprenorphine who were included in the analyses on metrics of treatment duration

period and focused on individuals initiating buprenorphine in the 9-
month period prior to the date of the observed birth event. That is,
our analyses on duration metrics were restricted to the “new recipients
of buprenorphine” who did not have any buprenorphine prescription
fills during 10-12 months before childbirth but started the treatment
during the 9 months before childbirth or postpartum period.

For each of these new recipients of buprenorphine, we consolidated
their buprenorphine fills into treatment episodes. The supply end date of
each prescription was first calculated as the fill date plus days of supply.
The gap in supply was then calculated as difference between last

prescription’s end date and subsequent prescription’s fill date. Discon-
tinuation/termination of a treatment episode was defined when a pa-
tient has a gap (no buprenorphine supply on hand) for 60 or more days,
informed by previous literature (Schiff et al., 2021). We also conducted a
sensitivity analysis in which discontinuation was defined as the scenario
in which a patient had no claims to indicate an available buprenorphine
supply of 30 or more days.

We quantified the duration of each patient’s first buprenorphine
treatment episode in days. When individuals received overlapping
buprenorphine prescriptions (i.e., a subsequent prescription’s fill date
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was earlier than the supply end date of an earlier prescription), we did
not extend the duration of that treatment episode, an approach informed
by previous literature (Saloner et al., 2017). We further defined a binary
measure of retention to reflect a first treatment episode lasting for 180
days or longer. This six-month retention measure was informed by
previous studies (Nguemeni Tiako et al., 2021; Saloner et al., 2017).
Finally, we created a binary indicator for the presence of any treatment
interruptions, defined as a gap in the treatment episode of between 14
and 60 days when an individual had no buprenorphine-naloxone supply
on hand (as noted, by our definition, the episode was terminated after a
gap that was longer 60 days). Treatment interruptions were only
examined among individuals whose episodes lasted for 16 days or more;
otherwise, a gap of 14 days or longer would be censored and impossible
to observe.

2.2.3. Characteristics of patients

Individual-level data included demographic information, physical
conditions, mental/behavioral co-morbidities, and polysubstance use.
For demographic characteristics, we obtained information on age, ed-
ucation level, race and ethnicity, household income, number of adults in
the household, and number of children in the household from Optum
enrollment files.

The inclusion of race in this analysis was important given the
pervasive and profound racial disparities in reproductive and infant
health outcomes in the United States attributable to racism spanning
institutional, interpersonal and internalized mechanisms. In primary
analyses, non-Hispanic white was chosen as the referent category for
statistical purposes because of the size of this group in this study sample.
A sensitivity analysis was done as a robustness check on findings related
to racial/ethnic disparities. Given the changing epidemiology of over-
dose fatalities and the increase in maternal morbidity and mortality
attributable to overdose among Black birthing people, it is important to
understand and document disparities in life-saving treatment access.
The selection of non-Hispanic white as the referent group can signal a
deficit-framed lens among non-white racial/ethnic groups that pre-
supposes normative outcomes among non-Hispanic white people (Boyd
et al., 2020; Elliott et al., 2022; Ramirez et al., 2005). As such, it is
important to investigate comparisons that de-center white groups. We
conducted a sensitivity analysis that used non-Hispanic black birth
people as the referent category. This group made up the second largest
population size in the sample.

We also identified diagnoses of comorbid physical and mental/
behavioral disorders that were documented in the medical claims
occurred during the 24-month observation time around childbirth,
including cancer, hepatitis C virus (HCV) infection, attention-deficit/
hyperactivity disorder (ADHD), bipolar, conduct disorder, depression,
and post-traumatic stress disorder (PTSD), using ICD-10 codes (see Ap-
pendix A1). Within our sample of people with diagnoses of OUD, we also
identified their poly-substance use defined as having diagnosis of
dependence or abuse of other substances, including sedative, cannabis,
and cocaine using diagnoses codes from medical claims (see Appendix
Al).

2.2.4. State-level policies

Because the only geographic information available in patients’
enrollment file is residence division (Mid-Atlantic, Pacific, etc.) while
the state of physician is available in provider table, we used the state of
the provider on the medical claim for childbirth as a proxy measure for
the residence state of each patient. We further linked patient residence
state to state-level data on policies related to substance use treatment in
pregnancy. Information on whether each state requires commercial in-
surers to provide coverage for medications for OUD was obtained from
the Prescription Drug Abuse Policy System 2020 data (Prescription Drug
Abuse Policy System, n.d.). State policies related to substance use in
pregnancy was obtained from a study by Faherty and colleagues, which
categorized states as having punitive policies (e.g., the state defines
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substance use in pregnancy as child abuse or neglect, criminalizes it, or
considers it grounds for civil commitment), supportive policies (e.g., the
state creates or funds targeted treatment programs for pregnant and
postpartum people with substance use disorder), no policies, or mixed
(both punitive and supportive) policies (Faherty et al., 2020).

2.3. Statistical analyses

We first described the number and prevalence of the primary
outcome (receiving buprenorphine treatment during pregnancy and
postpartum periods, yes/no) and the distribution of secondary outcome
(duration of buprenorphine treatment episode). Bivariate analyses were
used to further describe these outcome metrics by individual-level
sociodemographic factors and state-level policy factors. We further fit
a series of two-level (individuals nested in states) logistic regression
models to evaluate the associations between the dependent variable of
receiving buprenorphine and the characteristics of patients: Model 1
included individual-level sociodemographic factors as independent
variables; Model 2 further added individuals’ comorbid physical and
mental/behavioral disorders and poly-substance use; and Model 3
further adjusted for state-level policy factors. Logistic regression results
were presented as adjusted odds ratio (OR), 95 % confidence interval
(CD, and model-predicted marginal probabilities. Similarly, we fit a
logistic regression model on the binary dependent variable of retention
in treatment. We also described the prevalence of comorbidities and
polysubstance use in our sample, overall and by buprenorphine treat-
ment. All analyses were conducted using SAS software version 9.4 (SAS
Institute Inc., Cary, NC, USA).

3. Results
3.1. Sample characteristics

Our study sample included 1,523 birthing people with diagnoses of
OUD identified from a national private insurance claims database
(Fig. 1). Table 1 describes the sociodemographic characteristics of the
study sample. About one third of the sample (493, 30.9 %) were aged 19-
25 years at the time of delivery. Most (1178, 73.9 %) people were non-
Hispanic white and 158 (10.5 %) were non-Hispanic Black. Forty-one
percent of the sample had a household income below $50,000/year.
Table 1 also presents the characteristics of all (N=1887) birthing people
with OUD in Optum CDM data, some of whom were excluded from our
analysis for not meeting inclusion criteria on age and available race/
ethnicity information. The study sample has similar distributions of
sociodemographic factors, except for lower missing rate on household
income and composition.

3.2. Receipt of buprenorphine prescriptions

Overall, 540 (35.5 %, 95 % CI 33.1-37.9 %) birthing people with
OUD in the study sample received buprenorphine treatment during the
pregnancy or postpartum period. The buprenorphine use rates obtained
from sensitivity analyses across varying inclusion criteria of multiparous
individuals were similar to rates obtained from the primary study
sample (Appendix Table S1). Table 2 describes the unadjusted and
adjusted associations between the receipt of buprenorphine and indi-
vidual sociodemographic, comorbidity and poly-substance use factors,
and state policy factors. The adjusted associations were similar across
sequential regression models (Model 1-3). There was an age association
such that the odds of receiving buprenorphine among people aged 36-50
years was 1.86 (95 % CI 1.28-2.70) times higher than that among people
aged 19-25 years, after adjusting for all other covariates (Model 3). The
buprenorphine use rate also differed by race and ethnicity: 28.8 % of
non-Hispanic Black people with OUD and 22.8 % of Hispanic people
with OUD received buprenorphine treatment in contrast to 37.7 % of
non-Hispanic white birthing people. Racial/ethnic differences in
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Table 1
Sociodemographic characteristics of the study sample

All pregnant and
postpartum people
with OUD, in 2017-
2020 Optum CDM
data Total N=1887

Pregnant and
postpartum people
with opioid use
disorder in the
Study Sample Total
N=1523

Total N=1887 Total N=1523

n column % n column %
Age at delivery (in years)
Below 19 15 0.8 0 0.0
19-25 546 28.9 466 30.6
26-30 475 25.2 360 23.6
31-35 512 27.1 412 27.1
36-50 334 17.7 285 18.7
Above 50 5 0.3 0 0.0
Education level
High School Diploma or Less 531 28.1 456 29.9
Less than bachelor’s degree 1008  53.4 850 55.8
Bachelor’s degree Plus 229 121 206 13.5
Missing/Unknown 119 6.3 11 0.7
Race/ethnicity
Asian 25 1.3 22 1.4
Non-Hispanic Black 192 10.2 170 11.2
Hispanic 155 8.2 136 8.9
Non-Hispanic white 1380 73.1 1195 785
Missing/Unknown 135 7.2 0 0.0
Household Income
<$50K 718 38.1 624 41.0
$50K-$99K 515 27.3 435 28.6
$100K+ 379 20.1 336 22.1
Missing/Unknown 275 14.6 128 8.4
Number of adults in the household
1 645 34.2 524 34.4
2 630 33.4 542 35.6
3+ 505 26.8 457 30.0
Missing/Unknown 107 5.7 0 0.0
Number of children in the household
0 571 30.3 482 31.7
1 571 30.3 470 30.9
2+ 638 33.8 571 37.5
Missing/Unknown 107 5.7 0 0.0
Childbirth year
2017 534 28.3 431 28.3
2018 481 25.5 393 25.8
2019 459 24.3 373 24.5
2020 413 21.9 326 21.4

buprenorphine treatment were statistically significant in adjusted lo-
gistic regression models with an OR of 0.53 (95 % CI 0.35-0.81) for non-
Hispanic Black people and an OR of 0.59 (95 % CI 0.37-0.96) for His-
panic people, compared to non-Hispanic white people as reference.
Sensitivity analysis also found that the odds of receiving buprenorphine
treatment was 1.87 (95 % CI 1.23-2.84) times higher in non-Hispanic
white people compared to non-Hispanic black birth people as the
referent category (Appendix Table S2). Hispanic birthing people expe-
rienced similar odds of buprenorphine receipt as non-Hispanic black
birthing people. The use rate of buprenorphine treatment increased from
29.7 % in 2017 to 42.9 % in 2020, with an adjusted OR of 1.81 (95 % CI
1.27-2.56) for birthing people in 2020 compared to those in 2017. The
odds of receiving buprenorphine treatment for birthing people living in
states with punitive policies related to substance use in pregnancy was
67 % (95 % CI 17-87 %) lower than that for people in states with no
policy after adjustment for individual-level covariates. The regression
models in Table 2 excluded people with missing values on any inde-
pendent variables; as a sensitivity analysis, we fit a model including the
full study sample with people having missing covariates as separate
subgroups (Appendix Table S3). The subgroups with missing informa-
tion on covariates (income and state policy) did not have significantly
different buprenorphine use rates than their referent groups.
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We also examined the characteristics of the 9117 buprenorphine
prescriptions received by the 540 users during pregnancy and post-
partum periods. The median quantity included in one buprenorphine
prescription was 30, with an interquartile range (IQR) of 16-60. The
median days of supply for one prescription was 28 (IQR 10-30). Ap-
pendix Tables S4 presents provider specialty type of buprenorphine
prescribers for pregnant and postpartum people with OUD: 28.6 % of
birthing people in the sample primarily received buprenorphine pre-
scriptions from psychiatrists, 24.0 % primarily from family practi-
tioners, and 6.4 % primarily from obstetrician-gynecologists.

3.3. Duration of buprenorphine treatment episodes among those with new
prescriptions

Table 3 presents the duration of treatment among 324 people who
had no buprenorphine in the pre-conception period but initiated the
treatment during pregnancy or postpartum periods (“new recipients of
buprenorphine™). About one third (32.1 %, 95 % CI 27.0-37.2 %) of new
recipients of buprenorphine initiated the treatment 7-9 months before
childbirth and 21.6 (95 % CI 17.1-26.1 %) initiated during 4-6 months
before childbirth. The length of the new treatment episode had a median
of 187 days (IQR 52-353 days). About half (51.5 %, 95 % CI 46.1-57.0
%) of new recipients of buprenorphine received treatment for at least six
months. About one third (33.7 %, 95 % CI 28.2-39.2 %) had an inter-
ruption in buprenorphine supply (a gap between 14-60 days) within
their new treatment episode.

We also explored the duration of buprenorphine treatment within
subgroups by sociodemographic, clinical, and policy characteristics
(Table 4). The buprenorphine treatment retention rate was lower among
non-Hispanic Black birthing people (37.9 %) compared to that among
non-Hispanic white birthing people (52.8 %). This difference in treat-
ment retention was statistically significant in the adjusted logistical
regression model with an OR of 0.32 (95 % CI 0.11-0.91) for non-
Hispanic Black people compared to non-Hispanic white people, after
accounting for other individual-level and state-level factors.

In the sensitivity analysis of a modified threshold for discontinuation
of a treatment episode, defined as no buprenorphine supply on hand for
30 or more days (as compared to 60 or more days in the main analysis),
the average duration of treatment episode was slightly shorter than that
in the main analysis. Consequently, the retention rate was slightly lower
(Appendix Table S5). However, the observed associations between in-
dividual demographic and geographic characteristic with retention rate
were similar to those observed in the main analysis (Appendix Table S6).

4. Discussion

In a cohort of 1523 birthing people with opioid use disorder identi-
fied from a national privately insured cohort, one in three received
buprenorphine treatment during pregnancy or postpartum periods. The
use rate of buprenorphine treatment increased over time from 29.7 % in
2017 to 42.9 % in 2020. Among people who initiated buprenorphine
treatment during pregnancy or postpartum periods, about half of them
continued the treatment for at least six months and about one third had
at least one interruption in buprenorphine receipt. Non-Hispanic Black
and Hispanic birthing people in the sample had lower buprenorphine
use compared to non-Hispanic white birthing people. Individuals with
opioid use disorder (OUD) receiving buprenorphine had higher preva-
lence of mental/behavioral health services than individuals with OUD
not receiving buprenorphine. Birthing people living in states with pu-
nitive policies related to substance use in pregnancy had the lowest use
rate.

Despite strong evidence for the safety and efficacy of buprenorphine
treatment during pregnancy and postpartum periods, our study identi-
fied low use rate and treatment duration of buprenorphine treatment
during this time. Pregnant and postpartum people face multiple unique
legal, social and structural barriers in accessing and continuing in



X. Wang et al. Drug and Alcohol Dependence Reports 9 (2023) 100206

Table 2
Receipt of buprenorphine, overall and in subgroups of people by demographic and clinical characteristics, among pregnant and postpartum people with opioid use
disorder in Optum data

Birthing people with opioid use Use rate of Adjusted odds ratio (OR) for receiving any
disorder in the study sample buprenorphine during buprenorphine during pregnancy or
Number (a) pregnancy or postpartum  postpartum periods © OR (95 % CI)
periods
Number Percent Model 1 Model 2 Model 3
(b) (b/a)
All 1523 540 355 %
Age (in years)
19-25 466 135 29.0 % Reference Reference Reference
26-30 360 133 36.9 % 1.48 (1.06- 1.52 (1.07- 1.55 (1.10-
2.07) 2.15) 2.20)
31-35 412 160 38.8 % 1.69 (1.23- 1.70 (1.22- 1.70 (1.21-
2.33) 2.39) 2.38)
36-50 285 112 39.3 % 1.79 (1.26- 1.86 (1.28- 1.86 (1.28-
2.56) 2.70) 2.70)
Education level
High School Diploma or Less 456 161 35.3 % Reference Reference Reference
Less than bachelor’s degree 850 310 36.5 % 1.14 (0.85- 1.13 (0.84- 1.14 (0.85-
1.53) 1.52) 1.53)
Bachelor’s degree Plus 206 65 31.6 % 1.00 (0.64- 0.95 (0.61- 0.95 (0.60-
1.55) 1.50) 1.49)
Race/ethnicity b
Non-Hispanic Black 170 49 28.8 % 0.53 (0.35- 0.54 (0.35- 0.53 (0.35-
0.80) 0.81) 0.81)
Hispanic 136 31 22.8 % 0.59 (0.36- 0.61 (0.37- 0.59 (0.37-
0.95) 0.98) 0.96)
Non-Hispanic white 1195 451 37.7 % Reference Reference Reference
Household Income *
<$50K 624 224 359 % 0.98 (0.73- 0.96 (0.72- 0.96 (0.72-
1.30) 1.28) 1.28)
$50K-$99K 435 168 38.6 % Reference Reference Reference
$100K+ 336 100 29.8 % 0.72 (0.51- 0.71 (0.51- 0.70 (0.50-
1.01) 1.01) 0.99)
Childbirth year
2017 431 128 29.7 % Reference Reference Reference
2018 393 131 33.3 % 1.06 (0.76- 1.07 (0.76- 1.06 (0.75-
1.49) 1.50) 1.50)
2019 373 141 37.8 % 1.36 (0.97- 1.36 (0.97- 1.35 (0.96-
1.90) 1.91) 1.90)
2020 326 140 42.9 % 1.79 (1.26- 1.79 (1.26- 1.81 (1.27-
2.52) 2.54) 2.56)
Mental and behavioral conditions ¢
Externalizing disorders © 259 99 38.2 % — 1.29 (0.93- 1.28 (0.93-
1.78) 1.77)
Mood disorders ' 1091 396 36.3 % — 1.11 (0.84- 1.11 (0.84-
1.47) 1.48)
PTSD 213 73 34.3% — 0.88 (0.62- 0.88 (0.61-
1.27) 1.26)
Physical conditions ¢
Cancer 27 8 29.6 % — 0.97 (0.38- 0.95 (0.38-
2.43) 2.38)
HCV infection 126 48 38.1% — 1.40 (0.90- 1.42 (0.91-
2.17) 2.20)
Substance dependence/abuse ¢
Sedative 123 52 42.3% — 1.39 (0.87- 1.34 (0.84-
2.22) 2.16)
Cannabis 205 71 34.6 % — 1.02 (0.67- 1.02 (0.68-
1.53) 1.54)
Cocaine 113 31 27.4 % — 0.63 (0.36- 0.63 (0.36-
1.09) 1.10)
Whether residence state requires commercial insurers to
provide coverage for medications for OUD *
No 1215 426 35.1 % — — Reference
Yes 209 73 349 % — — 1.03 (0.63-
1.68)
Residence state’s policy related to substance use in
pregnancy °
Punitive policy 66 15 22.7 % — — 0.33 (0.13-
0.84)
Supportive policy 262 90 34.4 % — — 0.64 (0.31-
1.32)
Mixed policies 1010 357 353 % — — 0.77 (0.41-
1.46)
No policy 86 37 43.0 % — — Reference
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@ 1306 people with complete information on all covariates were included in the regression analyses. People with missing values on each covariate were not included
in the results for that covariate: missing education (n=11), missing income (n=128), missing residence state (n=99).

b Results for 22 Asian people were not included in the table due to small cell size.

¢ We fit two-level (individuals nested within states) logistic regressions on the binary outcome of receiving buprenorphine treatment during pregnancy and post-
partum periods. As presented in the table, Model 1 included Individual sociodemographic factors, Model 2 further included individual clinical factors, and Model 3

further included state-level policy factors.

4 We identified comorbid physical and mental/behavioral disorders documented in the 24-month observation time around childbirth. See Appendix for ICD codes

used to identify these clinical conditions using claims data.
¢ Externalizing disorders: conduct disorder, ADHD
f Mood disorders: bipolar, depression, anxiety

Table 3

Initiation and duration of buprenorphine treatment, among pregnant and
postpartum people with opioid use disorder who initiated buprenorphine
treatment during pregnancy and postpartum period (“new recipients of bupre-
norphine”) in Optum data

Initiation and duration measures Among new buprenorphine users *

Total N=324
N Column percent
(95 % CI)
Initiation time of new buprenorphine
treatment episode”
7-9 months before childbirth 104 32.1 (27.0-37.2)
%
4-6 months before childbirth 70 21.6 (17.1-26.1)
%
1-3 months before childbirth 53 16.4 (12.3-20.4)
%
0-2 months after childbirth 27 8.3 (5.3-11.3) %
3-5 months after childbirth 28 8.6 (5.6-11.7) %
6-8 months after childbirth 18 5.6 (3.1-8.0) %
9-11 months after childbirth 24 7.4 (4.6-10.3) %
Duration of new buprenorphine treatment Mean=224 SD=188 days
episode days IQR=52-353 days
Median=187
days
Retention of the new buprenorphine
treatment
Yes (new treatment episode lasted longer 167 51.5 (46.1-57.0)
than 180 days) %
No (new treatment episode lasted shorter 157 48.5 (43.0-53.9)
than 180 days) %
Interruption within new treatment episode
Yes (there was a gap in buprenorphine 96 33.7 (28.2-39.2)
supply between 14-60 days) %
No (there was no gap in buprenorphine 189 66.3 (60.8-71.8)
supply longer than 14 days) %

# New recipients of buprenorphine: people who had no buprenorphine in the
pre-conception period (10-12 months before childbirth date) and initiated
buprenorphine during pregnancy (0-9 months before childbirth) or postpartum
(0-12 months after childbirth) periods

b Treatment episode: We defined each person’s new buprenorphine treatment
episode as the date of the index fill until the first day of a gap where the patient
had no buprenorphine supply for 60 or more days.

¢ Interruption was evaluated among n=285 (88 % of all new recipients of
buprenorphine) those whose episode lasted for 16 days or longer.

substance use treatment (Faherty et al., 2020). Legal issues include the
criminalization of opioid use during pregnancy and potential loss of
child custody for birthing people with opioid use. State laws that
conceptualize OUD as a criminal behavior instead of a chronic disease
has been shown to prevent people from seeking evidence-based care,
including MOUD (Faherty et al., 2020). Our finding that birthing people
living in states with punitive policies related to substance use in preg-
nancy had the lowest use rate is supportive of the influence of the
criminal justice environment on treatment access.

Social and structural barriers include stigma and a significant lack of
specialty providers who are knowledgeable and comfortable in treating
pregnant people with OUD (National Academies of Sciences Engineering
and Medicine, 2019). Tailored substance treatment programs are

considered to be especially needed and beneficial for pregnant and
postpartum people with OUD, because they need careful monitoring
when receiving medications for OUD due to changes in dose require-
ment for this special population (The American College of Obstetricians
and Gynecologists, n.d.), and they may be more likely to achieve re-
covery through the counseling and referral services provided from these
programs (Hadland et al., 2020). However, access to specialty provider
and tailored programs is severely lacking for birthing people (Frazer
etal., 2019; Patrick et al., 2019). Our current study is unable to measure
some of the above-mentioned barriers. Further studies, perhaps using
qualitative methods, are warranted to engage key community stake-
holders, including patients, health care providers, and administrators or
leadership at treatment facilities, to characterize the structural and so-
cial determinants of substance use treatment receipt for pregnant and
postpartum people.

Non-Hispanic Black and Hispanic birthing people in our study sam-
ple had lower buprenorphine use rate compared to non-Hispanic white
birthing people. Existing data on racial differences in access to substance
use treatment are mixed. Data from the National Surveys on Drug Use
and Health (Wu et al., 2016) and analysis using Medicare claims data
(Barnett et al., 2023) suggest that racial minorities are treated less often
for their OUD compared with white people, but a study based on the
National Treatment Episode Data Base suggested that the odds of
receiving opioid agonist treatment were significantly higher among
Black and Hispanic patients than among white patients (Krawczyk et al.,
2017). Stark racial disparities in maternal and infant health in the US
have persisted for decades, and these disparities are symptoms of
broader underlying social and economic inequities that are rooted in
racism and discrimination (Petersen et al., 2019). A host of factors have
been identified as contributors to the experience of worse standards of
care and treatment outcomes, including a lack of culturally competent
care, health care and insurance policies and regulations that influence
accessibility, clinician attitudes and biases, and other systemic racism
manifested in criminal justice and child welfare system policies and
practices (Alegria et al., 2011; Schmidt et al., 2006). Examining dis-
parities in access to buprenorphine can aid in the planning and execu-
tion of policies to promote evidence-based treatment across regions and
populations affected by the opioid epidemic.

A high proportion of pregnant or postpartum people with OUD in our
sample had co-occurring mental health conditions, such as depression
and bipolar disorder. This finding suggests a need to improve coordi-
nation of mental health services and substance use treatment for preg-
nant and postpartum people. Care coordination is difficult because of
the separation of mental and substance-use health care from each other
and their greater separation from general health care. Complementary
actions are needed from government agencies, insurers, and accrediting
bodies to promote effective collaboration between mental health care,
substance-use care, general health care, and other human service pro-
viders in coordinating the care of their patients (Zwarenstein et al.,
2006).

Our study has several limitations. First, although our data source
(Optum CDM) provides a national representative sample of privately
insured people (Optum, 2017), the results from our study may not be
generalized to publicly insured population or uninsured population.
About 42 % of mothers were covered by Medicaid at the time of birth in
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Table 4

Duration of buprenorphine treatment, in subgroups of people by demographic
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Table 4 (continued)

K . X All new Retained for treatment: duration >180
and geographic characteristics, among pregnant and postpartum people with recipients of days
opioid use disorder who initiated buprenorphine treatment during pregnancy buprenorphine *
and postpartum period (“new recipients of buprenorphine”) in Optum data Number (a) number Percent Adjusted odds
(b) (b/a, %)  ratio (OR) for
All new Retained for treatment: duration >180 retainment ©
recipients of days b OR (95 % CI)
b hine *
UPTENOIPIING © umber  Percent  Adjusted odds Yes 54 25 463 % 079 (0.40-
Number (a) .
(b) (b/a, %) ratio (OR) for 1.57)
retainment © Residence state’s
OR (95 % CI) policy related to
All 324 167 51.5 % substance use in
Age (in years) Supportive poli 54 26 481 %  0.48 (0.15
19-25 % 41 427 %  Reference upportive poticy S Ls5) -
26-30 89 50 56.2 % 1.64 (0.77- ’
° 3 50)( Mixed policies 212 108 50.9 % 0.47 (0.16-
31-35 78 39 50.0 % 1.31 (0.60- . 1.35)
2.83) No policy 24 17 70.8 % Reference
36-50 61 37 60.7 % 1.98 (0.89- 2 New recipients of buprenorphine: people who had no buprenorphine in the
) . 4.39) pre-conception period (10-12 months before childbirth date) and initiated
Equcanon level buprenorphine during pregnancy (0-9 months before childbirth) or postpartum
High School 96 52 54.2 % Reference 1 11 .
Diploma or Less (0];12 months after childbirth) periods
Less than bachelor’s 185 95 51.4 % 1.33 (0.68- Retention of treatment: new treatment episode lasted longer than 180 days
degree 2.62) ¢ People with missing values on each covariate were not included in the results
Bachelor’s degree 42 19 45.2 % 1.07 (0.39- for that covariate: 1 people with missing information on educational level; 37
Plus 2.92) with missing household income; 26 with missing residence state.
Race/ethnicity 4 Results for 4 Asian people were not included in the table due to small cell
Non-Hispanic Black 29 1 379 % 0.32(0.11- size. Results for 8 people who lived in states with punitive policy were not
o 99 14 63.6 9 (1)'21) 0.42 included in this table due to small cell size.
Hispanic 6 % 4‘04)( e ¢ We fit a two-level (individuals nested within states) logistic regression that
Non-Hispanic white 269 142 52.8 % Reference mfc IUdec_l all c-().var1ates n t.he tabl?' A .
Household Income We identified comorbid physical and mental/behavioral disorders docu-
¢ mented in the 24-month observation time around childbirth. See Appendix for
<$50K 137 79 57.7 % 1.61 (0.84- ICD codes used to identify these clinical conditions using claims data.
3.06) 8 Externalizing disorders: conduct disorder, ADHD. Mood disorders: bipolar,
$50K-$99K 97 47 48.5 % 0.87 (0.40- depression, anxiety
1.90)
$100K+ 53 25 47.2 % Reference . i
Childbirth year 2020 (KFF, n.d.), and prior research has established that the general
2017 87 42 48.3 %  Reference Medicaid population encounters inordinate barriers to substance use
2018 75 37 49.3 % 1.01 (0.46- treatment with longer wait times (Bishop et al., 2014; Cummings et al.,
2.23) 2014, 2013; Guerrero, 2013; Stuart et al., 2017). Second, our analysis on
2019 84 49 58.3 % 1.43 (0.68- . . .
3.00) treatment duration measures was restricted to a small group of patients
2020 78 39 50.0 % 0.95 (0.46- with new buprenorphine fills and limited by small sample size. Conse-
1.98) quently, although we detected a signal of differences in treatment
Mental and duration by demographic factors such as age and race/ethnicity, the
behavioral . 1 . . . . .
conditions estimates within demographic subgroups were imprecise with wide
Externalizing 53 2% 49.1 % 1.07 (0.51- confidence intervals. It is also notable that this analysis focused on new
disorders * 2.23) buprenorphine fills for OUD treatment and did not consider long-term
Mood disorders * 245 120 49.0 % 0.78 (0.40- buprenorphine treatment that might be used for people with chronic
1.50) pain disease such as cancer. Third, about 5 % of the target population
PTSD 43 19 44.2 % 0.62 (0.26- . . e .
1.48) were not included in the study sample due to missing information on
Physical condition ’ race/ethnicity. In future analysis when individual’s residential address
HCYV infection 28 13 46.4 % 0.73 (0.28- and surname are available, prediction methodologies, such as Bayesian
s 1.90) Improved Surname and Geocoding, can be utilized to integrate admin-
b dipirrﬁ'ence y istrative data and estimate individual race/ethnicity (Elliott et al., 2008;
abuse ! Imai et al., 2022). Fourth, we relied on administrative claims during the
Sedative 34 13 38.2% 0.63 (0.23- 24-month observation period to identify diagnosis of clinical conditions,
) 1.72) which may cause under-ascertainment and impact our ability to identify
Cannabis 51 27 529 % ;'Zﬁ)w'm' the true prevalence of each of condition in this cohort.
Cocaine 25 14 56.0 % 1.96 (0.63- .
6.04) 5. Conclusions
Whether residence
state requires In a national privately insured sample of birthing people with opioid
commercial . . .
insurers to use disorder, about one in three people received recommended bupre-
provide coverage norphine treatment during pregnancy or postpartum periods, and about
for medications half of the recipients of buprenorphine had a treatment episode longer
for OUD © than six months. The use rate was lower among Hispanic or Black people
No 244 132 541 % Reference

and in states with punitive policies around substance use in pregnancy.
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For programs and policies aimed at improving access and quality of
evidence-based treatment for opioid use disorder during pregnancy and
the postpartum period, our findings suggest that these efforts should
prioritize remedying existing demographic racial, and geographic in-
equities, removing legal barriers, and promoting coordination of mental
health services and substance use treatment services.

Credit author statement

XW, MM, KK, and RR planned and designed the study. XW, JW, DR,
and AC managed and analyzed the data. XW, MM, and ZM wrote the
paper. All authors have approved the final article.

Declaration of Competing Interest

The authors have no relevant financial or non-financial interests to
disclose.

Acknowledgements

This work is supported by Research Grant from March of Dimes.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.dadr.2023.100206.

References

Alegria, M., Carson, N.J., Goncalves, M., Keefe, K., 2011. Disparities in treatment for
substance use disorders and co-occurring disorders for ethnic/racial minority youth.
J. Am. Acad. Child Adolesc. Psychiatry 50, 22. https://doi.org/10.1016/J.
JAAC.2010.10.005.

American College of Obstetricians and Gynecologists, 2017. Opioid use and opioid use
disorder in pregnancy. Committee Opinion No. 711 [WWW Document]. Obs.
Gynecol. URL https://www.acog.org/-/media/project/acog/acogorg/clinical /files/
committee-opinion/articles/2017/08/opioid-use-and-opioid-use-disorder-in-p
regnancy.pdf.

Barnett, M.L., Meara, E., Lewinson, T., Hardy, B., Chyn, D., Onsando, M., Huskamp, H.A.,
Mehrotra, A., Morden, N.E., 2023. Racial inequality in receipt of medications for
opioid use disorder. N. Engl. J. Med. 388, 1779-1789. https://doi.org/10.1056/
NEJMSA2212412/SUPPL _FILE/NEJMSA2212412 DISCLOSURES.PDF.

Bishop, T.F., Press, M.J., Keyhani, S., Pincus, H.A., 2014. Acceptance of insurance by
psychiatrists and the implications for access to mental health care. JAMA Psychiatry
71, 176-181. https://doi.org/10.1001/JAMAPSYCHIATRY.2013.2862.

Boyd, R.W., Lindo, E.G., Weeks, L.D., Mclemore, M.R., 2020. On racism: a new standard
for publishing on racial health inequities. Heal. Aff. Blog.

Bruzelius, E., Martins, S.S., 2022. US trends in drug overdose mortality among pregnant
and postpartum persons, 2017-2020. JAMA 328. https://doi.org/10.1001/
jama.2022.17045.

Cummings, J.R., Wen, H., Ko, M., Druss, B.G., 2014. Race/Ethnicity and geographic
access to medicaid substance use disorder treatment facilities in the United States.
JAMA Psychiatry 71, 190-196. https://doi.org/10.1001/
JAMAPSYCHIATRY.2013.3575.

Cummings, J.R., Wen, H., Ko, M., Druss, B.G., 2013. Geography and the medicaid mental
health care infrastructure: implications for health care reform. JAMA Psychiatry 70,
1084-1090. https://doi.org/10.1001/JAMAPSYCHIATRY.2013.377.

Elliott, M.N., Fremont, A., Morrison, P.A., Pantoja, P., Lurie, N., 2008. A new method for
estimating race/ethnicity and associated disparities where administrative records
lack self-reported race/ethnicity. Health Serv. Res. 43 https://doi.org/10.1111/
j.1475-6773.2008.00854.x.

Elliott, T., Floyd James, K., Coleman, K.J., Skrine Jeffers, K., Nau, C.L., Choi, K., 2022.
Cross-sectional comparison of disparities by race using white vs hispanic as reference
among children and youths with developmental disabilities referred for speech
therapy. JAMA Netw. Open 5, E2234453. https://doi.org/10.1001/
JAMANETWORKOPEN.2022.34453.

Faherty, L.J., Stein, B.D., Terplan, M., 2020. Consensus guidelines and state policies: the
gap between principle and practice at the intersection of substance use and
pregnancy. Am. J. Obstet. Gynecol. MFM 2. https://doi.org/10.1016/j.
ajogmf.2020.100137.

Frazer, Z., McConnell, K., Jansson, L.M., 2019. Treatment for substance use disorders in
pregnant women: motivators and barriers. Drug Alcohol Depend 205. https://doi.
org/10.1016/J.DRUGALCDEP.2019.107652.

Grella, C.E., 1997. Services for perinatal women with substance abuse and mental health
disorders: the unmet need. J. Psychoactive Drugs 29, 67-78. https://doi.org/
10.1080/02791072.1997.10400171.

Drug and Alcohol Dependence Reports 9 (2023) 100206

Guerrero, E.G., 2013. Enhancing access and retention in substance abuse treatment: the
role of Medicaid payment acceptance and cultural competence. Drug Alcohol
Depend 132, 555-561. https://doi.org/10.1016/J.DRUGALCDEP.2013.04.005.

Hadland, S.E., Jent, V.A., Alinsky, R.H., Marshall, B.D.L., Mauro, P.M., Cerdd, M., 2020.
Opioid use disorder treatment facilities with programs for special populations. Am.
J. Prev. Med. 59, e125-e133. https://doi.org/10.1016/J.AMEPRE.2020.03.022.

Haight, S.C., Ko, J.Y., Tong, V.T., Bohm, M.K., Callaghan, W.M., 2018. Opioid use
disorder documented at delivery hospitalization — United States, 1999-2014. Morb.
Mortal. Wkly. Rep. 67, 845. https://doi.org/10.15585/MMWR.MM6731A1.

Hirai, A.H., Ko, J.Y., Owens, P.L., Stocks, C., Patrick, S.W., 2021. Neonatal abstinence
syndrome and maternal opioid-related diagnoses in the US, 2010-2017. JAMA 325,
146-155. https://doi.org/10.1001/JAMA.2020.24991.

Imai, K., Olivella, S., Rosenman, E.T.R., 2022. Addressing census data problems in race
imputation via fully Bayesian improved surname geocoding and name supplements.
Sci. Adv. 8 https://doi.org/10.1126/sciadv.adc9824.

Jones, H.E., Chisolm, M.S., Jansson, L.M., Terplan, M., 2013. Naltrexone in the treatment
of opioid-dependent pregnant women: the case for a considered and measured
approach to research. Addiction 108. https://doi.org/10.1111/j.1360-
0443.2012.03811.x.

KFF, n.d. Births Financed by Medicaid [WWW Document]. URL https://www kff.or
g/medicaid/state-indicator/births-financed-by-medicaid/?currentTimefr
ame=0&sortModel=%7B%22colld%22:%22Location%22,%22s0rt%22:%22asc%22
%7D (accessed 4.26.23).

Krans, E.E., 2022. Neonatal outcomes after use of buprenorphine during pregnancy.

N. Engl. J. Med. 387, 2085-2086. https://doi.org/10.1056/NEJME2212967/SUPPL_
FILE/NEJME2212967_DISCLOSURES.PDF.

Krans, E.E., Patrick, S.W., 2016. Opioid use disorder in pregnancy: health policy and
practice in the midst of an epidemic. Obstet. Gynecol. 128, 4. https://doi.org/
10.1097/A0G.0000000000001446.

Krawczyk, N., Feder, K.A., Fingerhood, M.I., Saloner, B., 2017. Racial and ethnic
differences in opioid agonist treatment for opioid use disorder in a U.S. national
sample. Drug Alcohol Depend 178, 512-518. https://doi.org/10.1016/J.
DRUGALCDEP.2017.06.009.

Metz, V.E., Brown, Q.L., Martins, S.S., Palamar, J.J., 2018. Characteristics of drug use
among pregnant women in the United States: opioid and non-opioid illegal drug use.
Drug Alcohol Depend 183, 261-266. https://doi.org/10.1016/J.
DRUGALCDEP.2017.11.010.

National Academies of Sciences Engineering and Medicine, 2019. Medications for Opioid
Use Disorder Save Lives, Medications for Opioid Use Disorder Save Lives. National
Academies Press. https://doi.org/10.17226/25310.

Nguemeni Tiako, M.J., Friedman, A., Culhane, J., South, E., Meisel, Z.F., 2021. Predictors
of initiation of medication for opioid use disorder and retention in treatment among
U.S. Pregnant Women, 2013-2017. Obstet. Gynecol. 137, 687-694. https://doi.org/
10.1097/A0G.0000000000004307.

Noe, S.R., Keller, T., 2020. Office-based buprenorphine treatment: identifying factors
that promote retention in opioid-dependent patients. J. Addict. Nurs. 31 https://doi.
org/10.1097/JAN.0000000000000320.

Olfson, M., Zhang Shu, V., Schoenbaum, M., King, M., 2020. Trends in buprenorphine
treatment in the United States, 2009-2018. JAMA. https://doi.org/10.1001/
jama.2019.18913.

Optum, 2017. Clinformatics® Data Mart [WWW Document]. URL. https://www.optum.
com/content/dam/optum/resources/productSheets/Clinformatics_for Data_Mart.
pdf. accessed 4.27.23.

Patrick, S.W., Buntin, M.B., Martin, P.R., Scott, T.A., Dupont, W., Richards, M.,
Cooper, W.0., 2019. Barriers to accessing treatment for pregnant women with opioid
use disorder in Appalachian states. Subst. Abus. 40, 356-362. https://doi.org/
10.1080,/08897077.2018.1488336.

Pennsylvania Department of Health, 2020. Pregnancy-Associated Deaths in
Pennsylvania, 2013-2018.

Petersen, E.E., Davis, N.L., Goodman, D., Cox, S., Syverson, C., Seed, K., Shapiro-
Mendoza, C., Callaghan, W.M., Barfield, W., 2019. Racial/Ethnic disparities in
pregnancy-related deaths — United States, 2007-2016. MMWR. Morb. Mortal. Wkly.
Rep. 68 https://doi.org/10.15585/mmwr.mm6835a3.

Prescription Drug Abuse Policy System, n.d. Commercial Insurance and Medicaid
Coverage of Medications for Opioid Use Disorder Treatment [WWW Document].
URL https://pdaps.org/datasets/medication-assisted-treatment-coverage-1580241
551 (accessed 4.12.23).

Ramirez, M., Ford, M.E., Stewart, A.L., Teresi, J.A., 2005. Measurement issues in health
disparities research. Health Serv. Res. https://doi.org/10.1111/j.1475-
6773.2005.00450.x.

Saloner, B., Daubresse, M., Alexander, G.C., 2017. Patterns of buprenorphine-naloxone
treatment for opioid use disorder in a multistate population. Med. Care 55, 669-676.
https://doi.org/10.1097/MLR.0000000000000727.

Schiff, D.M., Nielsen, T., Terplan, M., Hood, M., Bernson, D., Diop, H., Bharel, M.,
Wilens, T.E., LaRochelle, M., Walley, A.Y., Land, T., 2018. Fatal and nonfatal
overdose among pregnant and postpartum women in massachusetts. Obstet.
Gynecol. 132, 466. https://doi.org/10.1097/A0G.0000000000002734.

Schiff, D.M., Nielsen, T.C., Hoeppner, B.B., Terplan, M., Hadland, S.E., Bernson, D.,
Greenfield, S.F., Bernstein, J., Bharel, M., Reddy, J., Taveras, E.M., Kelly, J.F.,
Wilens, T.E., 2021. Methadone and buprenorphine discontinuation among
postpartum women with opioid use disorder. Am. J. Obstet. Gynecol. 225, 424.
https://doi.org/10.1016/j.ajog.2021.04.210 el-424.e12.

Schmidt, L., Greenfield, T., Mulia, N., 2006. Unequal treatment: racial and ethnic
disparities in alcoholism treatment services. Alcohol Res. Heal. 29, 49.

Short, V.L., Hand, D.J., MacAfee, L., Abatemarco, D.J., Terplan, M., 2018. Trends and
disparities in receipt of pharmacotherapy among pregnant women in publically


https://doi.org/10.1016/j.dadr.2023.100206
https://doi.org/10.1016/J.JAAC.2010.10.005
https://doi.org/10.1016/J.JAAC.2010.10.005
https://www.acog.org/-/media/project/acog/acogorg/clinical/files/committee-opinion/articles/2017/08/opioid-use-and-opioid-use-disorder-in-pregnancy.pdf
https://www.acog.org/-/media/project/acog/acogorg/clinical/files/committee-opinion/articles/2017/08/opioid-use-and-opioid-use-disorder-in-pregnancy.pdf
https://www.acog.org/-/media/project/acog/acogorg/clinical/files/committee-opinion/articles/2017/08/opioid-use-and-opioid-use-disorder-in-pregnancy.pdf
https://doi.org/10.1056/NEJMSA2212412/SUPPL_FILE/NEJMSA2212412_DISCLOSURES.PDF
https://doi.org/10.1056/NEJMSA2212412/SUPPL_FILE/NEJMSA2212412_DISCLOSURES.PDF
https://doi.org/10.1001/JAMAPSYCHIATRY.2013.2862
http://refhub.elsevier.com/S2772-7246(23)00076-8/sbref0005
http://refhub.elsevier.com/S2772-7246(23)00076-8/sbref0005
https://doi.org/10.1001/jama.2022.17045
https://doi.org/10.1001/jama.2022.17045
https://doi.org/10.1001/JAMAPSYCHIATRY.2013.3575
https://doi.org/10.1001/JAMAPSYCHIATRY.2013.3575
https://doi.org/10.1001/JAMAPSYCHIATRY.2013.377
https://doi.org/10.1111/j.1475-6773.2008.00854.x
https://doi.org/10.1111/j.1475-6773.2008.00854.x
https://doi.org/10.1001/JAMANETWORKOPEN.2022.34453
https://doi.org/10.1001/JAMANETWORKOPEN.2022.34453
https://doi.org/10.1016/j.ajogmf.2020.100137
https://doi.org/10.1016/j.ajogmf.2020.100137
https://doi.org/10.1016/J.DRUGALCDEP.2019.107652
https://doi.org/10.1016/J.DRUGALCDEP.2019.107652
https://doi.org/10.1080/02791072.1997.10400171
https://doi.org/10.1080/02791072.1997.10400171
https://doi.org/10.1016/J.DRUGALCDEP.2013.04.005
https://doi.org/10.1016/J.AMEPRE.2020.03.022
https://doi.org/10.15585/MMWR.MM6731A1
https://doi.org/10.1001/JAMA.2020.24991
https://doi.org/10.1126/sciadv.adc9824
https://doi.org/10.1111/j.1360-0443.2012.03811.x
https://doi.org/10.1111/j.1360-0443.2012.03811.x
https://www.kff.org/medicaid/state-indicator/births-financed-by-medicaid/?currentTimeframe=0&tnqh_x0026;sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/medicaid/state-indicator/births-financed-by-medicaid/?currentTimeframe=0&tnqh_x0026;sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/medicaid/state-indicator/births-financed-by-medicaid/?currentTimeframe=0&tnqh_x0026;sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/medicaid/state-indicator/births-financed-by-medicaid/?currentTimeframe=0&tnqh_x0026;sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://doi.org/10.1056/NEJME2212967/SUPPL_FILE/NEJME2212967_DISCLOSURES.PDF
https://doi.org/10.1056/NEJME2212967/SUPPL_FILE/NEJME2212967_DISCLOSURES.PDF
https://doi.org/10.1097/AOG.0000000000001446
https://doi.org/10.1097/AOG.0000000000001446
https://doi.org/10.1016/J.DRUGALCDEP.2017.06.009
https://doi.org/10.1016/J.DRUGALCDEP.2017.06.009
https://doi.org/10.1016/J.DRUGALCDEP.2017.11.010
https://doi.org/10.1016/J.DRUGALCDEP.2017.11.010
https://doi.org/10.17226/25310
https://doi.org/10.1097/AOG.0000000000004307
https://doi.org/10.1097/AOG.0000000000004307
https://doi.org/10.1097/JAN.0000000000000320
https://doi.org/10.1097/JAN.0000000000000320
https://doi.org/10.1001/jama.2019.18913
https://doi.org/10.1001/jama.2019.18913
https://www.optum.com/content/dam/optum/resources/productSheets/Clinformatics_for_Data_Mart.pdf
https://www.optum.com/content/dam/optum/resources/productSheets/Clinformatics_for_Data_Mart.pdf
https://www.optum.com/content/dam/optum/resources/productSheets/Clinformatics_for_Data_Mart.pdf
https://doi.org/10.1080/08897077.2018.1488336
https://doi.org/10.1080/08897077.2018.1488336
https://doi.org/10.15585/mmwr.mm6835a3
https://pdaps.org/datasets/medication-assisted-treatment-coverage-1580241551
https://pdaps.org/datasets/medication-assisted-treatment-coverage-1580241551
https://doi.org/10.1111/j.1475-6773.2005.00450.x
https://doi.org/10.1111/j.1475-6773.2005.00450.x
https://doi.org/10.1097/MLR.0000000000000727
https://doi.org/10.1097/AOG.0000000000002734
https://doi.org/10.1016/j.ajog.2021.04.210
http://refhub.elsevier.com/S2772-7246(23)00076-8/sbref0038
http://refhub.elsevier.com/S2772-7246(23)00076-8/sbref0038

X. Wang et al.

funded treatment programs for opioid use disorder in the United States. J. Subst.
Abuse Treat. 89, 67-74. https://doi.org/10.1016/J.JSAT.2018.04.003.

Stahler, G.J., Mennis, J., 2018. Treatment outcome disparities for opioid users: are there
racial and ethnic differences in treatment completion across large US metropolitan
areas? https://doi.org/10.1016/j.drugalcdep.2018.06.006.

Stuart, E.A., Barry, C.L., Donohue, J.M., Greenfield, S.F., Duckworth, K., Song, Z.,
Mechanic, R., Kouri, E.M., Ebnesajjad, C., Chernew, M.E., Huskamp, H.A., 2017.
Effects of accountable care and payment reform on substance use disorder treatment:
evidence from the initial 3 years of the alternative quality contract. Addiction 112,
124-133. https://doi.org/10.1111/ADD.13555.

Suarez, E.A., Huybrechts, K.F., Straub, L., Hernandez-Diaz, S., Jones, H.E., Connery, H.S.,
Davis, J.M., Gray, K.J., Lester, B., Terplan, M., Mogun, H., Bateman, B.T., 2022.
Buprenorphine versus methadone for opioid use disorder in pregnancy. N. Engl. J.
Med. 387, 2033-2044. https://doi.org/10.1056/NEJMOA2203318/SUPPL_FILE/
NEJMOA2203318_DISCLOSURES.PDF.

Substance Abuse & Mental Health Data Archive, n.d. TEDS-D-2019-DS0001 (TEDS-D-
2019-DS0001) \ SAMHDA [WWW Document]. URL https://www.datafiles.samhsa.
gov/dataset/teds-d-2019-ds0001-teds-d-2019-ds0001 (accessed 6.21.23).

Substance Abuse and Mental Health Services Administration, 2018. Clinical Guidance for
Treating Pregnant and Parenting Women With Opioid Use Disorder and Their

Infants.

Drug and Alcohol Dependence Reports 9 (2023) 100206

Terplan, M., Longinaker, N., Appel, L., 2015. Women-Centered Drug Treatment Services
and Need in the United States, 2002-2009. 105, e50-e54. https://doi.org/10.210
5/AJPH.2015.302821.

The American College of Obstetricians and Gynecologists, n.d. Opioid Use and Opioid
Use Disorder in Pregnancy [WWW Document]. URL https://www.acog.org/clinic
al/clinical-guidance/committee-opinion/articles/2017,/08/opioid-use-and-opioid-u
se-disorder-in-pregnancy (accessed 8.18.21).

World Health Organization, n.d. Women of reproductive age (15-49 years) population
(thousands) [WWW Document]. URL https://www.who.
int/data/maternal-newborn-child-adolescent-ageing/indicator-explorer-
new/mca/women-of-reproductive-age-(15-49-years)-population-(thousands)
(accessed 11.3.23).

Wu, L.T., Zhu, H., Swartz, M.S., 2016. Treatment utilization among persons with opioid
use disorder in the United States. Drug Alcohol Depend. 169, 117-127. https://doi.
org/10.1016/J.DRUGALCDEP.2016.10.015.

Zwarenstein, M., Reeves, S., Straus, S.E., Pinfold, P., Goldman, J., 2006. Coordinating
care for better mental, substance-use, and general health. Cochrane Database Syst.

Rev. https://doi.org/10.1002/14651858.CD002797.

10


https://doi.org/10.1016/J.JSAT.2018.04.003
https://doi.org/10.1016/j.drugalcdep.2018.06.006
https://doi.org/10.1111/ADD.13555
https://doi.org/10.1056/NEJMOA2203318/SUPPL_FILE/NEJMOA2203318_DISCLOSURES.PDF
https://doi.org/10.1056/NEJMOA2203318/SUPPL_FILE/NEJMOA2203318_DISCLOSURES.PDF
https://www.datafiles.samhsa.gov/dataset/teds-d-2019-ds0001-teds-d-2019-ds0001
https://www.datafiles.samhsa.gov/dataset/teds-d-2019-ds0001-teds-d-2019-ds0001
https://doi.org/10.2105/AJPH.2015.302821
https://doi.org/10.2105/AJPH.2015.302821
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/08/opioid-use-and-opioid-use-disorder-in-pregnancy
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/08/opioid-use-and-opioid-use-disorder-in-pregnancy
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/08/opioid-use-and-opioid-use-disorder-in-pregnancy
https://www.who.int/data/maternal-newborn-child-adolescent-ageing/indicator-explorer-new/mca/women-of-reproductive-age-(15-49-years)-population-(thousands)
https://www.who.int/data/maternal-newborn-child-adolescent-ageing/indicator-explorer-new/mca/women-of-reproductive-age-(15-49-years)-population-(thousands)
https://www.who.int/data/maternal-newborn-child-adolescent-ageing/indicator-explorer-new/mca/women-of-reproductive-age-(15-49-years)-population-(thousands)
https://doi.org/10.1016/J.DRUGALCDEP.2016.10.015
https://doi.org/10.1016/J.DRUGALCDEP.2016.10.015
https://doi.org/10.1002/14651858.CD002797

	Receipt and duration of buprenorphine treatment during pregnancy and postpartum periods in a national privately-insured cohort
	1 Introduction
	2 Methods
	2.1 Data source and study sample
	2.2 Measures
	2.2.1 Buprenorphine prescriptions
	2.2.2 Duration of buprenorphine treatment among those with new prescriptions
	2.2.3 Characteristics of patients
	2.2.4 State-level policies

	2.3 Statistical analyses

	3 Results
	3.1 Sample characteristics
	3.2 Receipt of buprenorphine prescriptions
	3.3 Duration of buprenorphine treatment episodes among those with new prescriptions

	4 Discussion
	5 Conclusions
	Credit author statement
	Declaration of Competing Interest
	Acknowledgements
	Supplementary materials
	References


