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Abstract
Background: Opioid use disorder is a leading cause of death through the year postpartum.

Objectives: To identify the association of neighborhood-level social determinants of health and
prenatal opioid use disorder treatment receipt with medication for opioid use disorder outcomes
through the year postpartum among a cohort of birthing people.

Design: Population-based retrospective cohort study that utilized state Medicaid claims and
enrollment data for the 1,690 individuals who delivered a live infant between July 1, 2016 to
December 31, 2020 receiving medication for opioid use disorder at delivery. The primary exposure
was the state Health Opportunity Index, a composite measure of social determinants of health
linked at the census-tract level. Secondary exposures included comprehensiveness of opioid use
disorder treatment and medication for opioid use disorder duration received prenatally. Outcomes
included postpartum medication for opioid use disorder duration and continuity, operationalized as
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time from delivery to medication for opioid use disorder discontinuation and percentage of days
covered by medication for opioid use disorder within the 12 months after delivery, respectively.

Findings: Within the study sample, 711 deliveries were to birthing people living in the lowest
state Health Opportunity Index tercile (indicating high burden of negative social determinants

of health), 647 in the middle state Health Opportunity Index tercile, and 332 in the highest

state Health Opportunity Index tercile. Using stepwise multivariable regression (Cox proportional
hazards and negative binomial models) guided by a socioecological framework, prenatal receipt
of more comprehensive opioid use disorder treatment and/or longer prenatal medication for
opioid use disorder duration was associated with improved 1-year postpartum opioid use disorder
treatment outcomes (medication for opioid use disorder duration and continuity). When the state
Health Opportunity Index was added to the models, these significant associations remained stable,
with the state Health Opportunity Index not demonstrating an association with the outcomes
(Duration HR 1.39, 95% CI 0.551, 3.512; Continuity RR 1.024, 95% CI 0.323, 3.247).

Conclusions: Targeted efforts at expanding access to and quality of evidence-based opioid use
disorder treatments for reproductive-age people across the lifecourse should be prioritized within
the spectrum of work aimed at eradicating disparities in pregnancy-related mortality.

Introduction

Substance use related deaths, namely opioid overdose, are the leading cause of pregnancy-
related mortality in the United States, with most deaths occurring in the year after
delivery.1® In addition to maternal morbidity and mortality, untreated opioid use disorder
(OUD) carries additional risks for the dyad and increased healthcare costs.®

Expanding access and utilization of medication treatments for OUD (MOUD) is the

most effective path forward to combat the overdose crisis.” However, stark disparities in
MOUD outcomes exist,8-1 including among birthing people.11-13 These disparities are
hypothesized to be reflections of a culmination of higher order factors (e.g., structural

and systemic racism, inequities in healthcare access) rather than solely contributions by
individual-level factors demarcating the social group burdening the disparity (e.g., race,
ethnicity).%14 The use of a socioecological framework to guide investigations of OUD
treatment outcomes is an innovative avenue to achieve a more comprehensive understanding
of the underlying contributors to inequities,>:16 especially social determinants of health
(SDoH),17:18 to ultimately inform intervention development.1® However, investigations like
these have largely focused on individual-level SDoH, rather than SDoH at the neighborhood
level, despite other areas of medicine indicating their important contributions to health
disparities.20-22

The objective of this study was to identify the association of neighborhood-level SDoH
with MOUD outcomes (duration, continuity of receipt) through the 1-year postpartum
period among a cohort of birthing people in a Medicaid-expanded state, using Medicaid
claims data (2016-2020). Secondarily we assess associations with measures of prenatal
OUD treatment receipt (comprehensiveness and MOUD duration). Within an adapted
socioecological model (Figure 1), we stepwise evaluated the contribution of four categories
of factors: individual-level demographics, parent-infant dyad and health related variables,
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aspects of prenatal OUD treatment delivery, and neighborhood-level SDoH. SDoH of the
birthing person’s community was comprehensively captured using the state Department of
Health’s Health Opportunity Index (HOI). We hypothesized that the neighborhood-level
SDoH for the birthing person, as measured by the HOI, along with the degree of prenatal
MOUD treatment, would be associated with improved postpartum MOUD outcomes.

Materials and Methods:

Data source and study sample

This population-level retrospective cohort study used state Medicaid claims and enroliment
data from the Department of Medical Services for individuals who delivered a live infant
between July 1, 2016 to December 31, 2020. This timeframe was selected as it was the

most recent data available from state Medicaid claims. For all deliveries covered by full
Medicaid benefits, member IDs for the birthing individual and infants were linked (stillbirths
not included in linkage by the Department of Medical Services) and then made available to
the study team. We constructed measures of diagnosed conditions, treatment, and service
utilization. The unit of analysis for this study is the delivery. Singleton and multiple
gestation births are treated as a single delivery, and multiple deliveries from a single birthing
individual during the study period are treated as independent observations with adjustments
to standard errors clustered at the patient level. We restricted our sample to birthing
individuals receiving MOUD at the time of delivery; to account for mistiming of claims

to actual medication provision, we included MOUD claims within 14 days after delivery.
After excluding deliveries without valid census tract information to facilitate HOI linkage,
the final sample included 1,690 deliveries (See eFigure 1). A University Institutional Review
Board approved this study.

Outcome measures

The primary outcomes were postpartum MOUD duration and continuity of MOUD receipt.
MOUD was captured by pharmacy claims (i.e., buprenorphine) and procedure codes (i.e.,
methadone). MOUD duration was operationalized as the number of days to first MOUD
discontinuity after delivery, allowing for up to a 30-day gap between MOUD claim dates.
An “allowable’ 30-day gap was intentionally selected based on clinical experience and to
account for mistiming of claims to medication provision. If individuals switched between
MOUD type, this was not considered a gap nor discontinuation. Also, overlapping pharmacy
claims’ dates were considered to allow for surplus days’ supplies to accumulate (i.e., shifting
refill date forward for early refills). MOUD continuity was operationalized as the cumulative
number of days covered by MOUD divided by the cumulative number of days enrolled in
full benefit Medicaid within the 12 months after delivery.

Main exposure of interest: neighborhood-level SDoH

Neighborhood-level SDoH was measured by the state Department of Health’s Health
Opportunity Index (HOI).23 The HOI is derived from dozens of social, economic,
educational, demographic, and environmental community variables.24 These variables are
sequentially aggregated into a single composite HOI (Supplemental Table 1), similar to other
established neighborhood-level SDoH measures.?® Each delivery’s HOI was identified at the
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census-tract level using the birthing individual’s address at the time of delivery (or if not
available, the address corresponding to the closest timeframe to delivery). We describe the
variability in outcomes of our cohort by composite HOI terciles. We used the composite HOI
as a continuous variable in our multivariable models.

Secondary exposures of interest: Prenatal OUD treatment receipt

Prenatal OUD treatment receipt was captured in detail using two measures: duration of
MOUD before delivery and prenatal utilization of comprehensive OUD treatment services.
Prenatal MOUD duration was captured by pharmacy and procedure claims in the 12 months
preceding delivery (to encompass both individuals who initiated MOUD during pregnancy
and individuals who became pregnant already on MOUD). To capture OUD treatment
services in addition to MOUD, we used the OUD Treatment Comprehensiveness Index, a
measure previously devised by our group 13 based on the work of Edwards et al.2® Nine
service categories were included in the index: peer support, case management, provider
assessment, behavioral health, medication management, drug monitoring, health screening,
family therapy and psychiatric evaluation. If a member had a claim for at least one service
within its category during the 12 months prior to birth, that was counted as having received
that service category. For each delivery, the OUD Treatment Comprehensiveness Index was
calculated as the total number of service categories with at least one received service (range
0t09).

Other predictors of postpartum MOUD outcomes

Guided by our study framework (Figure 1), we evaluated in a stepwise manner the
contributions of (a) individual-level demographics, (b) parent-infant dyad and health related
variables, (c) prenatal OUD treatment (secondary exposure variables) and (d) the HOI (main
exposure of interest) on postpartum MOUD outcomes. These variables were selected based
on existing literature indicating their associations with OUD treatment outcomes.27+28

Individual-level variables included: age (years), race/ethnicity, and urban/rural location.
Race and ethnicity were defined by member self-report on intake survey at the time of
Medicaid enrollment (with no missing race/ethnicity values) and categorized as: Black,
non-Hispanic, White, non-Hispanic, and other race/ethnicity. Individuals included in the
‘Other’ race/ethnicity category included: individuals self-identifying as Hispanic ethnicity
(with any stated race due to small numbers) and any other categories except for Black or
White, non-Hispanic.

Parent-infant dyad and health variables included: prenatal maternal diagnosis of comorbid
mental health condition or substance use disorder, three or more emergency department
visits or overdose event in 12 months preceding delivery, delivery type, preterm delivery,
and neonatal abstinence syndrome diagnosis. Comorbid diagnoses and overdose events were
captured by 1ICD-10 codes. Notably, overdose events not involving medical care with a
Medicaid claim were not included in our dataset. Delivery type was categorized as vaginal,
cesarean or undetermined. Preterm birth was defined as delivery before 37 weeks gestation.
Neonatal Abstinence Syndrome (NAS) diagnosis was captured by Medicaid claims for the
infant.
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First, descriptive analyses, including for unadjusted MOUD outcomes, report on the total
sample as well as by terciles of the composite HOI. Next, multivariable regression identified
factors associated with our MOUD outcomes. Specifically, a Cox Proportional Hazards
model was used for the outcome of MOUD duration, and a negative binomial regression
model was used for the outcome of MOUD continuity. For MOUD duration, we allowed for
delays (up to 14 days) in their MOUD claim dates, and censoring occurred at either death
or disenrollment from Medicaid. Following our study framework, we stepwise included our
four categories of predictor variables into the models, with the HOI being the last variable
added. Hazard ratios and 95% confidence intervals are reported for Cox Proportional
Hazards models; rate ratios and 95% confidence intervals were reported for negative
binomial regression models. All models controlled for secular changes over time (e.g.,
COVID-19 pandemic) by including the calendar quarter in which the member delivered.
Analyses were conducted in SAS and STATA 17.29.30

Among the sample of 1,690 Medicaid-covered deliveries occurring between July 1, 2016 to
December 31, 2020 who were receiving MOUD, 711 (42%) were to birthing people living
in the lowest HOI tercile (indicating high burden of negative SDoH), 647 (38%) in the
middle HOI tercile, and 332 (20%) in the highest HOI tercile (Table 1). The majority of
deliveries were to White, Non-Hispanic birthing people (89.0%) with less than a tenth to
Black, Non-Hispanic birthing people (8.7%) and people with other race/ethnicity. However,
these proportions differed across HOI terciles, with 14.4% of deliveries in the lowest tercile
being to Black, Non-Hispanic birthing people compared to only 3.9% in the highest tercile.

At the time of delivery, birthing people had been receiving MOUD for different durations
that did not vary significantly across HOI terciles: 9.8% for less than 1 month, 26.7% for
1-4 months, 32.0% for 5-8 months, and 28.6 for at least 9 months. Similarly, almost half
of the sample received at least four OUD treatment components, in addition to MOUD,
during pregnancy (46.2%), with 13.6% receiving no additional OUD treatment services,
9.0% receiving one service, 13.8% two services, and 17.5% three services (Table 1).

Unadjusted study outcomes did not vary across HOI terciles. For postpartum MOUD
duration, 61.5% of deliveries continued MOUD for at least 9 of 12 months after delivery
(60.2% in the lowest tercile, 61.7% in the middle tercile, 64.2% in the highest tercile;
eFigure 2A). Similarly, for postpartum MOUD continuity, 75% of days in the year after
delivery were covered by MOUD receipt for all deliveries (75% days in the lowest tercile,
74% days in the middle tercile, 77% days in the highest tercile; eFigure 2B).

In the stepwise Cox Proportional Hazard models for the outcome of postpartum MOUD
duration (Table 2), models 1 (individual-level) and 2 (parent-infant dyad) demonstrated a
positive association between young age and MOUD discontinuation (HR 1.262, 95% ClI
1.1039, 1.533). However, these associations no longer demonstrated significance in models
3 (OUD treatment) and 4 (neighborhood-level SDoH). In model 3, both duration of prenatal
MOUD receipt and the OUD treatment comprehensiveness index were negatively associated
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with postpartum MOUD discontinuation with a demonstrated dose-response relationship for
MOUD duration; in other words, incremental increases in the duration of MOUD received
prenatally were associated with longer MOUD durations in the year postpartum. Notably,
these significant associations remained stable in model 4, with the HOI not demonstrating
an association with the outcome of postpartum MOUD duration (HR 1.39, 95% CI 0.551,
3.512).

In the negative binomial regression models for the outcome of postpartum MOUD continuity
(Table 3), in addition to age, race/ethnicity also demonstrated an association with MOUD
continuity in models 1 (individual-level) and 2 (parent-infant dyad), with deliveries by
Black, Non-Hispanic people having less days covered by MOUD in the year postpartum
(RR 0.704, 95% CI1 0.517, 0.949). However, this association was no longer significant in
models 3 (OUD treatment) and 4 (neighborhood-level SDoH). Similar to postpartum MOUD
duration models, prenatal OUD treatment variables (MOUD duration and level of additional
OUD treatment services received prenatally) remained significantly associated with the
proportion of postpartum days covered by MOUD in both models 3 and 4. However, a
dose-response relationship with prenatal MOUD duration was not as clearly demonstrated
for this outcome. For example, only MOUD receipt of at least 9 months before delivery was
positively associated with postpartum MOUD continuity, whereas prenatal MOUD durations
of 8 or less months did not demonstrate a significant association.

Principal Findings

Study findings highlight the important role that expanding OUD treatment utilization in the
prenatal period can play in reducing morbidity and mortality through the year postpartum.
Specifically, Medicaid covered birthing people with longer durations of MOUD and receipt
of more OUD treatment services before delivery received MOUD for longer durations with
fewer gaps in MOUD receipt through the year after delivery. Notably, after accounting for
individual-level variables and neighborhood-level SDoH, these associations between receipt
of prenatal OUD treatment and postpartum MOUD outcomes remained significant.

Results in the Context of What is Known

OUD is a leading contributor to morbidity and mortality in the postpartum period. MOUD
are life-saving, and expanding MOUD utilization is the strongest path forward to combat
postpartum morbidity and mortality in the United States.3! As efforts progress to combat the
overdose and maternal mortality crises, new, innovative approaches are needed to increase
postpartum MOUD access, uptake, and continuity.2® Our study stresses this point, despite
finding our measure of neighborhood-level SDoH to not be associated with study outcomes,
after accounting for deliveries’ health and OUD treatment related variables. Neighborhood-
level HOI measures have demonstrated associations with multiple outcomes in medicine,2°
including OUD,32 with neighborhood-level SDoH demonstrating associations with overdose
rates 20 and inequities in MOUD access.33 Among birthing people, Krans et al. reported on
disparities in MOUD uptake during pregnancy by regions among a Pennsylvania Medicaid
cohort, hypothesizing these findings were related to access differences along urban/rural

Am J Obstet Gynecol MFM. Author manuscript; available in PMC 2024 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

MARTIN et al. Page 7

lines.3* Gao et al. expanded this investigation, finding higher county-level percentage of
individuals living in poverty to be associated with MOUD receipt, yet other county-level
factors did not demonstrate consistent associations with outcomes.1> Our findings extend
this existing literature in its investigation of how neighborhood-level SDoH are related to
MOUD duration and continuity through the year postpartum. Similar to Gao et al, our global
measure of neighborhood-level SDoH was not associated with our outcomes, whereas the
magnitude of prenatal OUD treatment received was strongly associated with postpartum
MOUD duration and continuity. Nonetheless, the postpartum period is a highly vulnerable
time for the parent-infant dyad. Further investigations of how neighborhood-level social
factors contribute to postpartum OUD outcomes are warranted in other samples, such as
within historically marginalized groups like rural and racial/ethnic minoritized people.

Clinical Implications

The degree of OUD treatment received prenatally by the birthing person emerged as the
strongest predictor of both MOUD duration and continuity through the year postpartum.
For example, the longer a birthing person had been receiving MOUD before delivery

and the higher number of OUD treatment services (e.g., case management, psychiatric
care, behavioral health therapy, etc.) received prenatally were incrementally associated
with remaining on MOUD longer through the year postpartum. Longer MOUD durations
are associated with greater benefits, including reduced overdose risk 3° and improved
parent-infant dyad health outcomes.3¢ Thus, our findings emphasize the urgent need to not
only expand MOUD access but also improve OUD treatment quality across the lifecourse,
such as from preconception through postpartum for reproductive-age people. Importantly,
even though the degree of more comprehensive OUD treatment receipt was associated
with improved outcomes in our study, this should not be interpreted as a recommendation
for a “kitchen sink’ approach to the provision of OUD treatment. Person-centered, harm-
reductionist approaches should be prioritized, where patients are offered MOUD, other
pharmacologic and non-pharmacologic therapies, as well as recovery-oriented wrap-around
services, yet the combination of services provided is tailored to individuals’ needs.3” In
line for the push for personalized addiction medicine,3® our findings overall underscore
the urgent need for more evidence to provide a data-driven avenue to individualize OUD
treatments.

Research Implications

Deliveries by Black, Non-Hispanic birthing people had fewer days covered by MOUD
through the year postpartum compared to their White counterparts, when accounting

for individual-level demographic and parent-infant dyad health variables. However, after
prenatal OUD treatment variables were added into the model, this race association was no
longer significant. We hypothesize that this finding is due to our prenatal OUD treatment
variables confounding the relationship between race and postpartum MOUD continuity.
In other words, the racial disparity in postpartum MOUD continuity appears to be driven
by underlying differences in receipt of comprehensive OUD treatment between Black

and White non-Hispanic individuals. This finding juxtaposes evidence highlighting the
persistence of racial disparities in postpartum OUD outcomes, even after accounting for
prenatal MOUD receipt,13:27 reflecting disparities seen nationally among pregnant and non-
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pregnant OUD cohorts.39 Racial and ethnic disparities are pervasive throughout the OUD
treatment cascade, from diagnosis through treatment and recovery.® The opioid epidemic,
which once disproportionately impacted White populations has shifted, now with opioid-
related deaths among Black individuals superseding those among White individuals.*0
More work is needed to elucidate evidence-based, bias-free, person-centered approaches to
increase OUD treatment utilization beyond the pregnancy window, to encompass the entire
preconception and postpartum periods, that simultaneously target proximal consequences of
structural and systemic racism.

Strengths and Limitations

While we utilized data, which are the most extensive and detailed patient-level data available
for our state, our study findings should be interpreted within the inherent limitations of

data from billing databases not originally developed for research. Some recovery services
are not paid for by Medicaid (e.g., self-help groups) and some people with OUD do not

seek medical care, and if they do access treatment, they may seek care at programs that do
not allow Medicaid coverage. Additionally, our sample identified predominantly as White,
non-Hispanic. Together, these factors limit generalizability of our findings. Yet Medicaid
claims encompass the most complete information on substance use disorder treatment
outcomes that are typically unavailable in other sources, including those that do account

for the lack of a clinician diagnosis, such as the National Survey on Drug Use and Health.41
Additionally, many Medicaid members disenroll or have lapses in coverage due to loss of
eligibility, relocations outside of the state, or other reasons. Although postpartum Medicaid
enrollment was included as a covariate in all models, care utilization that occurs during
these lapses of coverage is not observed. Additionally, we assumed that active prescription
fills or dispensing of MOUD were equivalent to medication consumption; MOUD adherence
is not captured by claims data. Lastly, both state Medicaid expansion and the onset of the
COVID-19 pandemic occurred during our study period. We addressed these notable events
in our models by adjusting for calendar quarter, yet it is possible that residual confounding
may have introduced bias.

Conclusions

Untreated OUD is a leading cause of pregnancy-related mortality, especially in the highly
vulnerable 1-year postpartum period. Our results underscore how supporting communities,
health systems, and families in expanding equitable access to MOUD and high-quality,
evidence-based OUD treatments across the lifecourse should be highly prioritized by
policymakers and public health endeavors. In the ongoing overdose crisis, bold and decisive
action is urgently needed to eradicate barriers to long-term MOUD receipt for all, such as
addiction stigma,#2 systemic and structural racism.16
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AJOG at a Glance:

Why was this study conducted? To identify the association of
neighborhood-level social determinants of health and prenatal opioid use
disorder treatment receipt with medication for opioid use disorder outcomes
through the year postpartum among a cohort of birthing people.

What are the key findings? This retrospective cohort study linked

Medicaid claims (2016-2020) with a census tract-level measure of 32 social
determinants for members receiving medication for opioid use disorder

at delivery (N=1,690). Prenatal receipt of more comprehensive opioid

use disorder treatment and/or longer prenatal medication for opioid use
disorder duration was associated with improved 1-year postpartum opioid use
disorder medication treatment outcomes across neighborhood levels of social
determinants.

What does this study add to what is already known? To improve outcomes
of postpartum people with opioid use disorder, interventions should prioritize
the expansion of medication treatments and targeting of neighborhood-level
social determinants.
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Figure 1:
Socioecological framework that guided study design to investigate factors contributing to

opioid use disorder medication treatment outcomes through the 1-year postpartum period
among a cohort of Medicaid members, July 2016 to December 2020
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Table 1.

Demographic, parent-infant dyad health and OUD treatment related variables for study sample of postpartum
Medicaid members, by HOI tercile group representing neighborhood-level SDoH. ™

| Full sample | Lowest HOI tercile | Middle HOI tercile | Highest HOI tercile | Chi-square test

| n=1690 | n=711 | n=647 | n=332 |
Individual-level demographic variables

Age
24 years or less 14.3 14.8 13.8 14.2 5.7
25-34 years 72.4 71.2 75.1 69.9 p=0.22
35 years or more 13.3 141 111 16.0

Race/ethnicity
Non-Hispanic White 89.0 84.3 92.8 53.0
Non-Hispanic Black 8.7 14.4 5.0 3.9 P<0.001
Other 2.3 1.4 2.8 3.3

Residence type
Urban 701 60.5 70.9 89.2 89.2
Rural 299 39.5 29.1 10.8 P<0.001

Parent-infant dyad and health-related variables

Comorbid mental health

disorder
Yes 62.9 63.6 60.6 66.0 3.0
No 37.1 36.4 39.4 34.0 p=0.23
Comorbid substance use
disorder
Yes 81.7 82.7 80.2 82.2 15
No 18.3 17.3 19.8 17.8 p=0.48

Three or more emergency

department visits (prior year)

Yes 29.9 30.0 29.7 30.4 0.1

No 70.1 70.0 70.3 69.6 p=0.97
Overdose event (prior year)

Yes 15 13 1.6 1.8 0.5

No 98.5 98.7 98.5 98.2 p=0.78
Delivery type

Cesarean 38.1 37.0 38.9 1.0

Vaginal 56.0 56.7 55.6 55.4 p=0.91

Undetermined 5.9 6.3 5.4 5.7

Preterm delivery

Yes 17.8 19.3 17.5 151 2.8
No 82.3 80.7 82.5 84.9
Infant diagnosis of neonatal p=0.25

abstinence syndrome
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Full sample | Lowest HOI tercile | Middle HOI tercile | Highest HOI tercile | Chi-square test
n=1690 n=711 n=647 n=332
Yes 68.9 68.5 68.2 711 1.0
No 311 315 31.8 28.9 p=0.62
OUD treatment delivery variables
Prenatal MOUD duration
None 2.9 2.5 3.3 3.0 4.9
1 month or less 9.8 9.7 11.0 7.8 p=0.77
1-4 months 26.7 217 25.0 27.7
5-8 months 32.0 32.8 314 31.6
9-12 months 28.6 27.3 29.4 29.8
OUD treatment
comprehensiveness index
0 13.6 11.8 155 13.6 9.1
1 9.0 8.6 10.4 7.2 p=0.33
2 13.8 13.2 14.4 13.9
3 175 18.0 16.1 19.0
4+ 46.2 48.4 43.7 46.4

*
p values < 0.05 denote significance
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Table 2.

Cox proportional hazard ratios of the time-to-initial postpartum MOUD discontinuation among Medicaid
members who received MOUD at the time of delivery (n=1,690)."

Model 1

HR

95% ClI

HR

Model 2
95% ClI

HR

Model 3
95% ClI

HR

Model 4
95% ClI

Age
24 years or less
25-34 years
35 years or more
Race/ethnicity
Non-Hispanic White
Non-Hispanic Black
Other
Residence type
Urban

Rural

Comorbid mental health
disorder
Yes
No
Comorbid substance use
disorder
Yes
No
Three or more emergency
department visits (prior year)
Yes
No
Overdose event (prior year)
Yes
No
Delivery type
Cesarean
Vaginal
Undetermined
Preterm delivery
Yes
No
Infant diagnosis of neonata

abstinence syndrome
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Individual-level demographic variables

1.272

0.843

1131
1.214

1.065

(1.048, 1.544)

(0.681, 1.043)

(0.886, 1.443)
(0.774, 1.901)

(0.915, 1.238)

Parent-infant dyad and health related variables

1.262

0.846

1.096
1.231

1.058

0.893

(1.039, 1.533)

(0.683, 1.047)

0.856, 1.402)
(0.782, 1.939)

(0.908, 1.233)

(0.771, 1.035)

(0.721, 1.034)

(0.948, 1.288)

(0.827, 2.088)

(0.904, 1.208)

(0.9.7, 1.41)

(0.889, 1.273)

1.116

0.913

1.014
1.032

1.094

0.977

1.134

1.147

1.063

1.121

(0.954, 1.412)

(0.735, 1.133)

(0.788, 1.304)
(0.637, 1.671)

(0.939, 1.274)

(0.84, 1.136)

(0.754, 1.871)

(0.972, 1.323)

(0.703, 1.871)

(0.919, 1.228)

(0.84, 1.496)

(0.856, 1.238)

1.161

0.911

1.033
1.024

1.106

0.976

(0.955, 1.413)

(0.734, 1.132)

(0.798, 1.338)
(0.632, 1.659)

(0.946, 1.295)

(0.84, 1.135)

(0.755, 1.092)

(0.971, 1.321)

(0.699, 1.864)

(0.918, 1.228)

(0.836, 1.49)

(0.859, 1.244)
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Model 1 Model 2 Model 3 Model 4
HR 95% ClI HR 95% ClI HR 95% ClI HR 95% ClI

Yes 0931 (0.805,1.076) 0.894 (0.771,1.037) 0.892 (0.769, 1.034)
No -- -- -- -- - -

OUD treatment delivery

OUD treatment

comprehensiveness index
0 - - - -
1 0.857 (0.653,1.124) 0.861 (0.656, 1.31)
2 0.701 (0.541,0.907) 0.702 (0.543,0.909)
3 0.607 (0.472,0.782) 061  (0.473,0.786)
4+ 0.632 (0.496,0.805) 0.635 (0.498, 0.809)

Prenatal MOUD duration
None 1117 (0.818,1526) 1113 (0.815,1.52)
1 month or less - - - -
1-4 months 0.654 (0.52,0.822) 0.653 (0.52,0.821)
5-8 months 0501 (0.396,0.633) 0.498 (0.294, 0.629)
9-12 months 085 (0.303,0.49) 0.383 (0.301,0.488)

Neighborhood-level SDoH

HOI Composite 1.39 (0.551, 3.512)

*
Findings are adjusted for quarter of enroliment, and * p values < 0.05 denote significance
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Table 3.

Page 18

Negative binomial regression models of the proportion of postpartum days covered among Medicaid members
who received MOUD at the time of delivery (n=1,690). "

Model 1 Model 2 Model 3 Model 4
RR 95% ClI RR 95% ClI RR 95% ClI RR 95% ClI
Individual-level demographic variables
Age
24 years or less 0.738  (0.85, 0.741 (0586, 0.819  (0.646,1.039) 0.819 (0.646, 1.039)
0.931) 0.936)
25-34 years -- -- -- -- - -
35 years or more 1.302 507912%», 1.306 (0.99,1.721) 1.223 (0.928,1.611) 1.223 (0.928, 1.607)
Race/ethnicity
Non-Hispanic White -- -- - - - - -- --
Non-Hispanic Black 0.676  (0.497, 0.704 (0517, 0.755 (0.557,1.022) 0.756 (0.554, 1.047)
0.921) 0.959)
Other 0.801 (0.471, 0.788  (0.461, 0.943 (0.534,1.665) 0.943 (0.534,1.632)
1.364) 1.346)
Residence type
Urban -- -- - - - -- --
Rural 0.872  (0.726, 0.872 (0.725,1.05) 0.846 (0.702,1.019) 0.846 (0.698, 1.003)
1.048)
Parent-infant dyad and health related
variables
Comorbid mental health
disorder
Yes 1.073  (0.891, 0.96 (0.794,1.16) 096  (0.794, 1.116)
1.292)
No - - - - -- --
Delivery type
Cesarean 0.892 (0.747, 0.888 (0.744,1.059) 0.888 (0.744,1.059)
1.064)
Vaginal - - - - -- --
Undetermined 0.791  (0.549, 0.881 (0.61,1.274) 0.881 (0.61,1.273)
1.141)
Three or more emergency
department visits (prior year)
Yes 0.833  (0.689, 0.833 (0.689,1.007) 0.833 (0.689, 1.006)
1.008)
No - - - - -- --
Preterm delivery
Yes 0965 (0.77,1.209) 0973 (0.776,1.222) 0.974 (0.775, 1.222)
No - - - - -- --

Infant diagnosis of neonatal

abstinence syndrome
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Model 1 Model 2 Model 3 Model 4
RR 95% ClI RR 95% ClI RR 95% ClI RR 95% ClI
Yes 1.08 (0.903, 1.121 (0.935,1.344) 1.121 (0.935, 1.344)
1.292)
No - - - - -- --
Comorbid substance use
disorder
Yes 1.225 (0.978, 125  (0.89,1.421) 1125 (0.89,1.421)
1.534)
No - - - - - -
Overdose event (prior year)
Yes 0.797 (0.471, 0.884 (0.501, 1.557) 0.883 (0.501, 1.557)
1.347)
No - - - - -- --
OUD treatment delivery variables
OUD treatment
comprehensiveness index
0 - - - -
1 1.304 (0.924,1.842) 1.305 (0.924,1.843)
2 1.853 (1.337,2.568) 1.854 (1.337,257)
3 1.849  (1.33,2.57) 185  (1.329,2.574)
4+ 1.769 (1.294,2.42) 1.77 (1.293, 2.423)
Prenatal MOUD duration
None - - -- --
LTE 1 month 0.757 (0.439,1.306) 0.757 (0.439, 1.305)
1-4 months 1.053 (0.627,1.767)  1.053 (0.628, 1.766)
5-8 months 1519 (0.9, 2.563) 1519  (0.90, 2.564)
9-12 months 2.385 (1.41,4.034) 2.385 (1.409, 4.035)
Neighborhood-level SDoH
Composite HOI 1.024  (0.323,3.247)

*
Findings are adjusted for quarter of enroliment, and * p values < 0.05 denote significance
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