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Abstract

Background: The postpartum year is a vulnerable period for women with opioid use disorder,
with increased rates of fatal and non-fatal overdose, yet the continuation of the use of medications
to treat opioid use disorder (MOUD) on a population-level remains unknown.
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Objectives: To examine the discontinuation of methadone and buprenorphine among women
with opioid use disorder in the year following delivery and determine the extent to which maternal
and infant characteristics are associated with time to discontinuation of MOUD.

Study Design: Population-based retrospective cohort study using linked administrative data of
211,096 deliveries in Massachusetts between 2011-2014 to examine MOUD receipt. Individuals
receiving MOUD the month of delivery were included in the study. Demographic, psychosocial,
prenatal, and delivery characteristics are described. Kaplan-Meier survival analysis and Cox
regression modeling were used to examine factors associated with treatment discontinuation.

Results: There were 2,314 women included who received MOUD at delivery; 64.1% (1,484)
continued receiving MOUD for a full 12 months following delivery. The continuation rate varied
from 34% if women started on medication the month before delivery to 80% if medications
were used all of pregnancy. Kaplan-Meier survival curves differed by maternal race/ethnicity
(white non-Hispanic 12-month continuation probability 0.65 compared with non-white women
was 0.51, p<0.001) and duration of prenatal MOUD utilization (12-month continuation probability
was 0.78 for full prenatal engagement compared with 0.60 and 0.44 for those receiving 5 or
more months (but not all of pregnancy) and 4 or fewer months of MOUD prenatally, respectively
p<0.001). In all multivariable models, duration of prenatal MOUD receipt (4 months or fewer v.
all pregnancy: aHR 3.26, 95% CI 2.72-3.91) and incarceration (incarceration during pregnancy
or postpartum period v. none: aHR 1.79 (95% CI 1.52-2.12) were most strongly associated with
MOUD discontinuation.

Conclusions: Almost two-thirds of women with OUD remained on MOUD for the full year
postpartum, but rates varied significantly by race/ethnicity, degree of prenatal MOUD utilization,
and incarceration status. Prioritizing treatment continuation across the perinatal continuum,
enhancing gender-specific and family friendly recovery supports, and expanding access to MOUD
while incarcerated can help improve postpartum treatment receipt.

Condensation:
Among postpartum women with opioid use disorder in Massachusetts, methadone and

buprenorphine continuation varied significantly by race/ethnicity, duration of prenatal MOUD
utilization, and incarceration status.

Keywords

adherence; buprenorphine; disparities; discontinuation; medication for addiction treatment;
methadone; opioid use disorder; perinatal continuum; postpartum; substance use

Introduction:

The surge in the non-medical use of prescription opioids, heroin, and fentanyl has
resulted in an overdose crisis in the United States, affecting women of child bearing age
and their families.1-3 Multiple states have identified overdose as a major contributor to
pregnhancy-associated deaths, accounting for 11-20% deaths, with the majority occurring
in the postpartum period.*8 For pregnant women with opioid use disorder (OUD),
first-line treatment includes medications for opioid use disorder (MOUD) methadone
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or buprenorphine, and behavioral therapy which have been shown to improve prenatal
care attendance, reduce OUD relapse and overdose, and improve birth outcomes (higher
birthweight, less preterm birth).8-14 For families involved with the child welfare system,
MOUD utilization increases the likelihood of retaining parental custody.16

While pregnancy is a motivating time for women to engage in substance use treatment
and initiate MOUD,.17-20 the period after delivery can present significant obstacles. In
addition to the stresses of having a new baby, mothers with a history of OUD may face
loss of access to special services designed for pregnant women, high rates of postpartum
mood disorders, metabolism changes impacting MOUD dose, gaps in care transitioning
from perinatal to primary care, and involvement with child welfare services.?1-23 While
the 6-12 months postpartum are a period of increased overdose risk,8 little is known about
medication adherence during this time, as most studies stop at or a few months after
delivery.19 24,25 |_imited research from randomized trials or single sites has shown that
MOUD discontinuation rates at six months postpartum range from 20% for buprenorphine26
to 56% for methadone,24:25 increasing the risk of relapse and overdose.24:26.27

In the general population, homelessness, daily injection drug use, incarceration,
unemployment, lack of insurance, and non-white race/ethnicity have been associated with
MOUD non-adherence.28-33 Yet during the postpartum year, treatment retention rates and
the timing, reasons, and predictors of MOUD discontinuation are largely unknown at a
population level 24 Understanding factors that contribute to postpartum discontinuation is
critical to developing interventions to improve MOUD adherence for women with OUD.
The primary aims of our study were to: 1) examine MOUD discontinuation in the first
postpartum year using a population level cohort in Massachusetts; and 2) determine the
extent to which maternal and infant characteristics are associated with time to MOUD
discontinuation.

Materials and Methods:

Design

We performed a retrospective analysis using data from the Public Health Data Warehouse,
a collection of linked statewide Massachusetts datasets overseen by the Massachusetts
Department of Public Health. A detailed description of these datasets, data structure,

and linkage rates has been described previously.34-37 The warehouse includes data from
calendar years 2011-2015 linked at the individual level across administrative Massachusetts
databases. This study used data linked across vital records, the All Payer Claims Database,
state funded addiction treatment (detoxification, residential, outpatient treatment)38, acute
care records (hospitalization, outpatient observation, and emergency department discharges),
emergency medical services transport, prescription monitoring program (PMP), Medicaid
(MassHealth) enrollment, corrections (jails and prisons), and homelessness data from the
Department of Housing and Community Development.
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Participants

We identified Massachusetts residents who delivered a live birth in Massachusetts with a
documented gestational age = 20 weeks using birth certificate data. Birth certificate linkage
rates were 91.7%. We included all women who delivered between 10/2011-12/2014, to allow
for full data during pregnancy and a year of treatment data after delivery. Both singletons
and multiples were included with multiples treated as a single delivery episode. For each
delivery, a pregnancy period was identified using the date of birth and recorded gestational
age to estimate the date of conception. When a woman was linked to multiple deliveries
during the study period, only the first delivery was included.

We restricted our sample to women who received methadone or buprenorphine during the
month of, and/or prior to, delivery. Methadone receipt was defined as the presence of a claim
for methadone treatment (Healthcare Common Procedure Coding System code H0020) or
receipt of methadone from a state-funded treatment program. Buprenorphine utilization

was defined as a filled prescription for either buprenorphine or buprenorphine/naloxone,
identified from PMP data. Medication type was categorized as either “any buprenorphine”
or “methadone only” given prior research showing disparities in buprenorphine receipt.39:40
Naltrexone was not included in our definition of MOUD as it is not currently standard of
care for pregnant women with OUD. 11

Variables

Our primary outcome was time in months to discontinuation of MOUD in the year following
delivery. Discontinuation was defined as two consecutive months without receipt of MOUD,
and women were censored at time of death from any cause or at 12 months following
delivery.

Sociodemographic characteristics included maternal age, race/ethnicity (self-report on

birth certificate records or across linked datasets if available), highest educational level,
enrollment in Medicaid during delivery month, marital status, and rural v. urban residence at
delivery.

Psychosocial characteristics included high utilization of unscheduled care (=3 emergency
and/or obstetric triage visits in pregnancy), maternal anxiety or depression (diagnosis
during pregnancy), incarceration history (release from a Massachusetts prison or jail during
pregnancy or postpartum period), and use of emergency housing assistance (shelter/hotel
placement during pregnancy). Opioid use characteristics during pregnancy included opioid
overdose events (claims diagnosis (ICD codes in Supplement) or ambulance encounter) and
receipt of any opioid prescription (excluding buprenorphine) in the three months prior to
the month of delivery. We classified prenatal MOUD treatment as the number of months of
treatment during pregnancy (all of pregnancy, at least 5 months, or <4 months).

For obstetrical and birth characteristics, we included breastfeeding at discharge, infant
preterm or low birthweight (< 37 weeks gestational age or < 2500 grams), adequacy

of prenatal care (the Kotelchuck index from the birth certificate?!), and infant diagnosis
of neonatal abstinence syndrome (claims diagnosis ICD codes in Supplement), excluding
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deliveries less than 34 weeks to minimize misclassification of iatrogenic withdrawal from
postnatal opioid receipt while mechanically ventilated).42

Statistical Analysis

We analyzed associations using Chi-square and Fisher tests to compare maternal
characteristics across two MOUD treatment groups (full postpartum year vs. discontinued
treatment). Next, we generated Kaplan-Meier survival curves of MOUD discontinuation

by month from delivery and compared differences by: 1) type of MOUD, 2) prenatal

MOUD treatment duration, and 3) maternal race/ethnicity using the log rank test. Finally, we
used Cox regression modeling to assess factors associated with treatment discontinuation,
adjusted for year of delivery. Using forward stepwise elimination (p <0.1 to enter, p

<0.05 to remain), the multivariable model examined the independent associations of time
varying (monthly evidence of overdose, homelessness, maternal anxiety/depression) and
static covariates (remaining maternal and infant characteristics described above).

Sensitivity Analysis

Results:

We identified a potential seven-month gap in the reporting of methadone data in our
dataset, affecting data between April 2014-December 2014 (see Supplementary Figure 1).
There was an approximately 8% drop in the number of claims for methadone reported
during this time, compared with months before and after, due to a transition in the way
statewide data was reported. To explore the effect of these missing data on our results,

we 1): ignored discontinuation among women receiving methadone during these months
(i.e. all identified discontinuations were the result of missing records); 2): removed women
receiving methadone who delivered after April 2013 and whose follow-up period fell within
the range of the missing data; and 3): stratified our models by type of MOUD, as there was
no comparable discrepancy in buprenorphine data.

Study Characteristics

Of the 211,096 deliveries to women in Massachusetts between October 1, 2011 and
December 31, 2014, 2,497 (1.2%) women received MOUD during the month of or before
delivery. Deliveries to women with missing demographic data (65) and repeat deliveries by
the same woman during the study period (118) were excluded. There were 2,314 women in
the final cohort; 35.9% (830) discontinued treatment in the postpartum year (Figure 1), and
64.1% (1,484) continued for a full 12 months following delivery.

Women who were <25 years at delivery, were not white non-Hispanic race, did not have
public insurance, had fewer months of prenatal MOUD treatment, had three or more
unscheduled emergency department visits during pregnancy, had anxiety, had evidence of
incarceration, or received emergency housing assistance were more likely to discontinue
MOUD after delivery. (Table 1) Women who delivered an infant preterm or low birthweight,
had less adequate prenatal care utilization, and delivered an infant with a diagnosis of
neonatal abstinence syndrome after delivery were more likely to discontinue MOUD
treatment.
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Postpartum Monthly MOUD Discontinuation

Kaplan Meier curves of the monthly probability of MOUD continuation in the overall
sample and stratified by type of MOUD, maternal race/ethnicity, and degree of prenatal
medication use are shown in Figure 2. There were no differences in the probability of
medication continuation at 12 months postpartum between the “methadone only” and “any
buprenorphine” groups (p=0.240). There were significant differences stratified by maternal
race/ethnicity, with a probability of 0.65 for white non-Hispanic women compared with
0.51 for women of other races for continuing MOUD for a full postpartum year (p<0.001).
Additionally, among women who received MOUD their entire pregnancy, the probability
of continuation was 0.78 if engaged for all of pregnancy compared to 0.44 for those who
received <4 months of MOUD during pregnancy (p<0.001).

Cox Regression Models

Factors associated with MOUD discontinuation in the final adjusted model after using
stepwise elimination for the overall sample are shown in Table 2. A shorter duration of
prenatal MOUD utilization (<4 months MOUD aHR 3.26; 95% CI 2.72-3.91 compared to
receipt all of pregnancy) and incarceration during pregnancy or postpartum (aHR 1.79; 95%
Cl 1.52-2.12 compared with women not incarcerated) most strongly impacted treatment
discontinuation. Additionally, compared with women who were white non-Hispanic, women
of other race/ethnicities were more likely to discontinue MOUD following delivery (aHR
1.48; 95% CI 1.21-1.81). Women receiving Medicaid were less likely to discontinue
compared with individuals receiving other insurance or no insurance (aHR 0.58; 95% CI
0.45-0.75), and those receiving an opioid prescription other than MOUD in the three months
before delivery had increased likelihood of discontinuation compared with those without

a prenatal opioid prescription (aHR 1.60; 95% 1.13-2.28). Finally, women receiving any
buprenorphine had a decreased likelihood of discontinuation (aHR 0.84; 95% 0.72-0.97)
compared with those receiving methadone.

Sensitivity Analyses

When we assumed that either all women receiving methadone continued on medication
during the poor reporting months or removed deliveries for women receiving methadone
during the months with poor reporting, the Kaplan Meier curves showed no changes to

the general magnitude and significance of the survival curves. In the alternate cohorts,
differences in probabilities of continuation at 12 months ranged between 4-6% depending
on the model (Supplementary Figure 2). In the Cox regression models, we found that

across all three analyses, maternal non-white race, non-public payer insurance, less prenatal
MOUD treatment, and incarceration significantly increased the likelihood of discontinuation
(Supplementary Table 2).

We then stratified the main model by medication type and key differences between
buprenorphine and methadone emerged (Table 2). First, differences by maternal overdose,
rural residence, and history of prenatal opioid prescription remained significant in the
adjusted model for methadone only. Age and insurance were significant for those receiving
buprenorphine, but not for methadone. Across all three models (the entire cohort and
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stratified by medication type), maternal race/ethnicity, the degree of prenatal MOUD
utilization, and incarceration remained significant.

Structured Discussion/Comment:

Principal Findings

Results

Across a statewide comprehensive sample of more than 2,300 pregnant women in
Massachusetts who received MOUD at delivery, we identified that approximately two thirds
of women continued receiving medication for a full postpartum year. The probability of
continuation varied significantly by maternal race/ethnicity and degree of prenatal MOUD
utilization. In our final multivariable model, less prenatal MOUD utilization and evidence
of incarceration during pregnancy or the postpartum period strongly increased the risk of
postpartum MOUD discontinuation.

We found a higher rate of continuation during the year following pregnancy (64.1%)
compared with other studies that report 50-60% continuation at one year after initiating
treatment.39:4344 Prior studies reporting postpartum MOUD adherence have ended by

3-6 months postpartum, and most have reported adherence in the context of a clinical
trial.1924.2545 Our study builds on this literature, using population level data that

contains both methadone and buprenorphine treatment, and extends out a full 12 months
following delivery. We required two months without treatment receipt to be considered

as discontinuation, which may explain our higher continuation rates compared to more
restrictive studies. This finding is not surprising, as individuals receiving MOUD throughout
pregnancy likely represented a group of women who were in recovery when their pregnancy
began. However, it is notable that for women who received five or more months of treatment
during pregnancy, there was a significantly reduced risk of discontinuing treatment in our
adjusted models compared to those receiving <4 months.

Incarceration status significantly impacted MOUD discontinuation. In Massachusetts, it
is standard practice for pregnant women with OUD who become incarcerated to receive
methadone. During our study period (2011-2015), however, among incarcerated women a
rapid taper postpartum was routine and non-pregnant women would not have had access to
MOUD.46 Although MOUD treatment availability in the U.S. criminal justice system has
increased, including in Massachusetts, MOUD access remains uncommon nationally.47:48
In a cross sectional survey of 26 jails and prisons across the country in 2016-17, a third
of pregnant women with OUD were not offered MOUD and few continue to receive
medications past three months post-partum.49 Jails and prison systems must limit the
logistical, cost, and regulatory barriers and overcome negative attitudes towards use of
MOUD.#

Clinical Implications

Our findings suggest that if we can more successfully engage women in MOUD before
delivery, we can promote better OUD treatment retention outcomes after delivery, reducing
the risk of postpartum overdose and custody loss.8:16 Further, for women who were
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newly engaged in treatment shortly prior to delivery, additional postpartum supports like
home visiting nurse, parental-infant mental health, and peer support programs may be
necessary to improve MOUD continuation following delivery. Additionally, improved access
to preconception counseling, shared-decision making around contraception choices, and
access to long-acting reversible contraception within addiction treatment settings are needed
to support reproductive aged women with OUD.

While the literature on MOUD adherence for postpartum women is limited, similarities
exist between postpartum HIV medication adherence and MOUD continuation; a history of
sexual abuse or recurrent trauma,®C internalized stigma,>! lack of disclosure of diagnosis,
depression and anxiety, and limited social support®? reduce HIV medication adherence

and may present common barriers to MOUD adherence. We hypothesize that interventions
that have been used to promote postpartum maternal HIV medication adherence including
enhanced care coordination, co-located maternal and pediatric care, peer support, mobile
technology, integrated maternal mental health services, and promotion of self-efficacy may
yield improved MOUD adherence.53

We identified maternal racial/ethnic disparities in postpartum MOUD treatment
continuation, consistent with disparities found in MOUD use during pregnancy.49:>4 This
analysis adds to literature on disparities in maternal morbidity and mortality and in addiction
treatment by identifying the persistence of racial/ethnic disparities across the perinatal
continuum. Patient-centered, culturally responsive interventions and structural changes are
urgently needed to ensure equitable care for all women with OUD.

Receipt of public payer insurance at delivery was associated with a reduced odds of
medication discontinuation compared to no or private insurance. We hypothesize that the
expanded options for public insurance for all individuals in Massachusetts contributed to this
finding. Further, not all private insurance options during the study period covered MOUD.
These findings may not be generalizable outside of Massachusetts as many women lose
access to insurance at 8-12 weeks postpartum, resulting in significant barriers to continuing
in care.%®

We were surprised to find that obstetric and/or birth characteristics including adequacy of
prenatal care, an index based on the gestational age at prenatal care initiation and total
number of visits, 41 were not significantly associated with medication discontinuation in our
multivariable model. It may be that for pregnant women with OUD, who often have more
frequent appointments linked to addiction and/or behavioral treatment visits, the prenatal
care adequacy metric, is not the most useful for assessing the impact of health utilization
during pregnancy.

Research Implications

Future research should explore the treatment experiences of women starting MOUD during
pregnancy, particularly the views of Black, Indigenous, and people of color. Additionally,
research should assess how clinical care models impact addiction outcomes like postpartum
continuation of MOUD and how patterns in postpartum MOUD adherence affect maternal
and child health outcomes.
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Strengths and Limitations

Conclusion

Our analyses add population-level information surrounding MOUD utilization, particularly
in the 6-12 months following delivery, yet limitations exist. First, we found evidence

from non-parametric tests that discontinuation differed by month of delivery overall and

for methadone patients, which limits our ability to draw definitive conclusions around
discontinuation rates from women on methadone across our study period. We tried to control
for these differences by including year of birth in Cox regression modeling. Additionally,
our post-hoc sensitivity analyses reassures us that the main findings are robust, and we do
not expect there to be differential missingness in the unavailable data. Second, we did not
assess medication dose, which is important because some women may have discontinued
MOUD by preference following desired and monitored weaning plans with their clinician
post-partum. Future analyses should investigate changes in medication dose and clinical
discontinuation decisions. Third, limitations of administrative data sources generally include
reporting errors and under-coding of both diagnoses and treatment.>6 Fourth, we were

only able to identify medication treatment received in Massachusetts, and may have
miscategorized women as being off treatment who had moved or transferred care across
states. Fifth, with greater availability of substance treatment, insurance access, and lower
rate of rural dwellings in Massachusetts our findings may be less generalizable to other
states. Finally, our study period from 2011-2015 may not be reflective of improved treatment
access over the last five years.

Prioritizing treatment continuation across the perinatal continuum, expanding gender-
specific and family friendly recovery supports, addressing key disparities in maternal health,
reducing punitive incarcerations for drug-related crimes, and expanding access to life-saving
medications to treat OUD while incarcerated are needed to improve postpartum treatment
adherence.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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AJOG at a Glance:
Why was the study conducted?

. The postpartum year can be a vulnerable period for women with opioid
use disorder (OUD). We examined methadone and buprenorphine utilization
among women with OUD in the year following delivery and determined
factors associated with medication discontinuation.

What are the key findings?

. Almost two-thirds of women with OUD remained on medications to treat
OUD for the full year postpartum although rates varied significantly by
degree of prenatal medication utilization. In our multivariable models,
receiving 4 or fewer months of medication treatment prenatally, maternal non-
white race, and a history of incarceration increased likelihood of postpartum
medication discontinuation.

What does this study add to what is already known?

. This study adds the first population-level analysis of postpartum utilization
of medications to treat OUD, expanding prior literature from clinical trials or
single site programs that often was limited to only 3-6 months postpartum.
Prioritizing gender-specific and family friendly recovery supports across the
perinatal continuum and expanding access to MOUD while incarcerated can
help improve postpartum treatment receipt.
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211,096
Deliveries between 10/01/2011 — 12/31/2014
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or died in the 12 months following delivery

Figure 1:
Study Schema
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Discontinuation of medication to treat opioid use disorder among postpartum women
in Massachusetts (10/2011-12/2014)
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Table 1:

Characteristics of mothers continuing and discontinuing treatment (n=2,314)

Continued treatment for
1 year postpartum

Discontinued
treatment during 1
year postpartum

Am J Obstet Gynecol. Author manuscript; available in PMC 2022 October 01.

(n=1,484) (n=826)" P-Value
Demographics
Maternal Age 0.001

< 25yearsold 367 (24.7%) 265 (32.1%)

26-34 years old 951 (64.1%) 480 (58.1%)

> 35 years old 166 (11.2%) 81 (9.8%)

Maternal Race/Ethnicity <0.001

White non-Hispanic 1,368 (92.2%) 717 (86.8%)

Black non-Hispanic 24 (1.6%) 32 (3.9%)

Hispanic 73 (4.9%) 57 (6.9%)

Other 19 (1.3%) 20 (2.4%)

Maternal Education 0.427

High school or less 810 (54.6%) 465 (56.3%)

Some college or more 674 (45.4%) 361 (43.7%)
MassHealth Delivery (%Yes) 1,412 (95.2%) 756 (91.5%) 0.001
Marital Status (% Married) 220 (14.8%) 126 (15.3%) 0.782
Rural Residence 166 (11.2%) 99 (12.0%) 0.563
Psychosocial, Opioid Use, and Health Care Utilization (in pregnancy unless noted)

ED Visits (%3 or More) 250 (16.9%) 174 (21.1%) 0.012
Anxiety Diagnosis (%Yes) 305 (20.6%) 205 (24.8%) 0.018
Depression Diagnosis (%Yes) 345 (23.3%) 222 (26.9%) 0.052
Incarceration in pregnancy or postpartum (%Yes) 158 (10.7%) 188 (22.8%) <0.001
Homelessness (claims data) (%Yes) 76 (5.1%) 61 (7.4%) 0.027
Overdose Event (%Yes) 19 (1.3%) 18 (2.2%) 0.099
Type of MOUD 0.142

Any buprenorphinef 891 (60.0%) 470 (56.9%)

Exclusively methadone 593 (40.0%) 356 (43.1%)

MOUD Treatment Months <0.001

All pregnancy 770 (51.9%) 220 (26.6%)

5 to 8 months 511 (34.4%) 345 (41.8%)

4 or fewer months 203 (13.7%) 261 (31.6%)

Any Opioid Prescription (Excluding Bup) (3MB)(%Yes) 33 (2.2%) 33 (4.0%) 0.014
Obstetric and Birth Characteristics
Breastfeeding at Discharge (% Yes) 698 (47.0%) 359 (43.5%) 0.099
Preterm or Low Birth Weight (%Yes) 290 (19.5%) 198 (24.0%) 0.012
Adequacy of Prenatal Care 0.001
Less than Adequate 577 (38.9%) 388 (47.0%)
Adequate 419 (28.2%) 203 (24.6%)

Page 17
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Discontinued
Continued treatment for | treatment during 1
1 year postpartum year postpal;tum

(n=1,484) (n =826) P-Value

Intensive 488 (32.9%) 235 (28.5%)
Multiple pregnancy (%Yes) 26 (1.8%) 20 (2.4%) 0.270
Infant NAS Diagnosis (%Yes) 656 (44.2%) 412 (49.9%) 0.009

Page 18

(3MB = 3 months before delivery; Bup = Buprenorphine; CI = Confidence Interval; ED = Emergency Department; HR = Hazards Ratio; MOUD =
Medication for Opioid Use Disorder; NAS = Neonatal Abstinence Syndrome)

*
4 women died during the postpartum year, they are not included in the discontinued group

flndividuals receiving both methadone and buprenorphine are classified in “any buprenorphine” group

Am J Obstet Gynecol. Author manuscript; available in PMC 2022 October 01.
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