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Abstract

Obijectives: To describe patterns of medication for opioid use disorder (MOUD) during
pregnancies in the opioid use disorder (OUD) cohort of MAT-LINK, a sentinel surveillance
network of pregnancies at US clinical sites.

Methods: Seven clinical sites providing care for pregnant people with OUD collected electronic
health record data. Pregnancies were included in this analysis if (1) the pregnancy outcome
occurred between January 2014 and August 2021, (2) the person had OUD, and (3) there was any
electronic health record—documented MOUD during pregnancy. Analyses describing MOUD type,
demographic characteristics, and timing during pregnancy were performed.

Results: Among 3911 pregnancies with any documented MOUD, more than 90% of pregnancies
with methadone were to publicly insured people, which was greater than percentages for
pregnancies with other MOUD. Buprenorphine with naloxone and naltrexone were two MOUD
types that were increasingly common among pregnant people in recent years. In most pregnancies,
prenatal care and MOUD were first documented in the same trimester. During the first, second,
and third trimesters, there were 37%, 61%, and 91% of pregnancies with MOUD, respectively.
Approximately 87% (n = 3412) had only 1 documented MOUD type, versus 2 or 3 types.
However, discontinuity in MOUD across trimesters was still observed.

Conclusions: In MAT-LINK’s OUD cohort, the overall frequency of MOUD improved over the
course of pregnancy. Contextual factors, such as insurance status and year of pregnancy outcome,
might influence MOUD type. Prenatal care and MOUD might be facilitators for one another;
however, there are still opportunities to improve early linkage and continuous access to both
prenatal care and MOUD during pregnancy.

Keywords
opioid-related disorders; pregnancy; prenatal care; electronic health records; sentinel surveillance

Opioid-related diagnoses increased from 3.5 to 8.2 per 1000 delivery hospitalizations from
2010 to 2017.1 Untreated opioid use disorder (OUD) during pregnancy is associated with
adverse health outcomes, including increased risk of overdose, delayed prenatal care, and
untreated co-occurring mental health—related disorders.2 In 2015, the American Society

of Addiction Medicine (ASAM) recommended methadone or sublingual buprenorphine
without naloxone (BUP) as standard-of-care medications for opioid use disorder (MOUD)
during pregnancy and highlighted the need for patient-centered counseling.3 Other
organizations subsequently endorsed these or created similar recommendations, including
the American College of Obstetricians and Gynecologists? and the American Academy of
Pediatrics.* People prescribed methadone for OUD either must attend a federally certified
opioid treatment program (OTP) daily to receive treatment or could receive take-home doses
at the program’s discretion.> BUP can be prescribed in office-based settings and dispensed
by outpatient pharmacies in addition to being accessible at some OTPs.> The combination
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product of buprenorphine with naloxone (BUP-NAL) might also be used in clinical practice
for pregnant people with OUD and was endorsed as a safe and effective MOUD option

for pregnant people in the 2020 ASAM national practice guidelines.> Naltrexone and
long-acting BUP products are other MOUD options that are less commonly used among
pregnant people, but ongoing studies are assessing their safety and/or efficacy of initiation or
continuation during pregnancy.5.

Although some studies are emerging to describe the prevalence and duration of MOUD

use during pregnancy8® and compare the safety and effectiveness of different MOUD
types,10-12 there is limited evidence incorporating longitudinal patterns of MOUD over the
course of pregnancy, including transitioning between MOUD types. Additionally, recent
data have called attention to racial and ethnic disparities in MOUD receipt and duration
among Medicaid populations of reproductive age,13 pregnant Medicaid populations,# and
residents from a single state.1®> These patterns can be further explored by assessing a
geographically diverse population with various insurance types, distinguishing between BUP
and BUP-NAL, and considering longitudinal exposure to MOUD and changes in MOUD
type during pregnancy.

Leveraging data from the MATernaL and Infant clinical NetworK (MAT-LINK) surveillance
system, this report describes MOUD patterns among pregnant people with OUD at 7 clinical
sites.16:17 Among pregnancies with any MOUD documented in the electronic health record
(EHR), the purpose of the report was to describe (1) the demographic characteristics of

the pregnant person by MOUD type; (2) the timing of prenatal care initiation and the first
MOUD documented during pregnancy; (3) pregnancy time frames during which the MOUD
was documented; (4) the number of MOUD types reported during each pregnancy; and (5)
patterns of transitioning between MOUD types.

METHODS

MAT-LINK

This descriptive analysis included data from 7 clinical sites participating in the OUD cohort
of the MAT-LINK surveillance system.1” MAT-LINK is a clinical network of sites that
provide information about multiple cohorts of pregnant person—infant linked dyads based on
exposures of interest. Clinical sites, selected based on their advanced data infrastructure and
clinical care protocols, collected information from EHRs on pregnant person health history
and pregnancy, infant, and child outcomes.1” Individuals were included in the MAT-LINK
OUD cohort if they had a known pregnancy outcome (including live and nonlive births)
occurring between January 1, 2014, and August 31, 2021, and had an OUD diagnosis during
that pregnancy. This analysis was restricted to those who had any MOUD documented in the
EHR during that pregnancy.

Medications for Opioid Use Disorder

MOUD type was categorized as methadone, BUP, BUP-NAL, or naltrexone. To identify
these pregnancies, clinical sites extracted and abstracted all available records of MOUD
during each pregnancy. Clinical sites submitted key dates, including the date of pregnancy
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outcome, estimated delivery date, and date of documented MOUD. This information was
triangulated to verify which reports of MOUD occurred during pregnancy, defined as the
day of the estimated last menstrual period to the pregnancy outcome. If relevant dates were
missing or estimated delivery date was believed to be incorrect, defined as a calculated
gestational age less than 0 or greater than 46 weeks, a categorical pregnancy time frame
variable calculated by clinical sites was used to determine if the MOUD was documented
during pregnancy.

After identifying which reports of MOUD occurred during pregnancy, key dates were
utilized to define the trimester timing of MOUD. If trimester timing was not documented,
the clinical sites indicated that the MOUD was documented during pregnancy, but the
specific timing was unknown. To capture MOUD continued up to or initiated at the time of
the pregnancy outcome, which could have occurred during any trimester, the timing of the
last MOUD documented before the pregnancy outcome was dichotomized as within or not
within 14 days prior to the pregnancy outcome.

Demographic and Prenatal Care Characteristics

Clinical sites extracted and abstracted information from health records about the pregnant
person’s age, race, ethnicity, health insurance status, urbanicity, parity, and year of
pregnancy outcome.l’” Race and ethnicity were collected from medical records as proxies for
systemic racism and implicit bias rather than indicators of physiologic differences.1® Race
and ethnicity categories were presented separately and followed the Office of Management
and Budget Standards for the Classification of Federal Data on Race and Ethnicity.19
Urbanicity was determined based on the pregnant person’s residential zip code at the time
of delivery using rural-urban commuting area categorizations: urban core, other urban, or
rural.1720 The date of the first prenatal care visit for each pregnancy was provided from
the EHR. The trimester during which prenatal care was initiated was calculated, along with
the difference in days between prenatal care initiation and first MOUD documented during
pregnhancy when both dates were available.

Statistical Analysis

Descriptive analyses were performed at the pregnancy level, including pregnancies where
any MOUD was documented. There were 362 pregnant people who had 2 to 5 pregnancies
with MOUD during the cohort time frame, and each pregnancy was represented separately
in the analysis. Pregnant person demographic characteristics were described for each
preghancy with any documented MOUD, both overall and by MOUD type in nonmutually
exclusive categories, as more than 1 MOUD type could have been documented during each
pregnancy. A Cochran-Armitage trend test was performed to determine if the proportion of
this pregnancy cohort receiving each specific MOUD type significantly changed over years
of pregnancy outcomes from 2014 to 2021. MOUD timing patterns were described across all
pregnancies, including a comparison of the trimester and date of prenatal care initiation with
the trimester and date of the first MOUD documented during each pregnancy. The numbers
of pregnancies with each MOUD type documented during each trimester and within 14
days prior to the pregnancy outcome were also reported. The sequence of MOUD types
documented (ie, first, second, third) during each pregnancy was calculated and presented in
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a heat map. A Sankey diagram was used to visualize the first MOUD type in each trimester
of each pregnancy, illustrating individual MOUD type trajectories. Results with counts
smaller than or equal to 5 were suppressed. Categorical data are presented as frequencies
and percentages. Analyses were conducted in April 2024 in SAS 9.4 (SAS Institute, Cary,
NC) and R version 4.2.1.

RESULTS

Among 5540 total pregnancies in the MAT-LINK OUD cohort, there were 3911 pregnancies
(70.6%) with any documented MOUD. Among pregnancies with any MOUD, the majority
of people were White (n = 3351, 85.7%), not Hispanic or Latino (n = 2722, 69.6%),
receiving public health insurance (ie, Medicaid) (n = 3285, 84.0%), or living in urban core
zip codes (n = 3206, 82.0%) (Table 1). Almost half (n = 1780, 45.5%) of pregnancies were
among people who had 1 to 2 prior pregnancies. Considering that multiple types of MOUD
could have been documented during each pregnancy, among the 3911 pregnancies included
in this analysis, there were 1642 (42.0%) with methadone, 1662 (42.5%) with BUP, 1101
(28.2%) with BUP-NAL, and 22 (0.6%) with naltrexone documented at least once in the
EHR. When pregnancies were assessed by MOUD type in nonmutually exclusive categories,
patterns in age at pregnancy outcome and race were similar across each MOUD type;
however, patterns in ethnicity differed by MOUD type. Among pregnancies with methadone
and BUP, 34.6% (n = 568) and 35.6% (n = 592), respectively, were among Hispanic or
Latino people, whereas among pregnancies with BUP-NAL, only 6.6% (n = 73) were
among Hispanic or Latino people. Among pregnancies with methadone, 90.5% (n = 1486)
were among people covered by public insurance, which was greater than the corresponding
percentages among pregnancies with BUP (n = 1290, 77.6%), BUP-NAL (n = 899, 81.7%),
or naltrexone (n = 15, 68.2%). Compared with other MOUD types, pregnancies with BUP-
NAL had the highest percentage of rural zip code residence (n = 128, 11.6%), followed

by BUP (n = 149, 9.0%) and methadone (n = 83, 5.1%). Pregnancies with naltrexone had
the highest percentage of nulliparous pregnancies (n = 8, 36.4%), whereas BUP-NAL had
the lowest percentage of nulliparous pregnancies (n = 204, 18.5%). From January 2014 to
August 2021, the proportion of pregnancies with documented BUP-NAL and naltrexone
significantly increased over time, whereas the proportion with methadone significantly
decreased over time (Figure, Supplemental Digital Content 1, http://links.lww.com/JAM/
A580). Long-acting BUP and naltrexone products were exclusively seen in pregnancies with
an outcome occurring during 2017 and beyond.

Table 2 shows that among most pregnancies where trimester information was available for
both first MOUD and prenatal care initiation, prenatal care was initiated during the same
trimester as the first documented MOUD during pregnancy. However, more than 30% (n =
450/1454) of pregnancies with prenatal care information documented in the first trimester
did not have MOUD documented until the second or third trimester. Additionally, among
the pregnancies with MOUD in the first trimester, 12.3% (n = 141/1145) had no prenatal
care until the second or third trimester. The median gestational age at first MOUD during
pregnhancy was 20 weeks, whereas the median gestational age at prenatal care initiation was
15 weeks.
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In later trimesters, the percentage of pregnancies with documented MOUD notably
increased, as shown in Table 3; 37.0% (n = 1447/3911) of pregnancies had MOUD
documented in the EHR during the first trimester, 61.3% (n = 2324/3791 continuing
pregnancies) during the second trimester, and 90.8% (n = 3347/3688 continuing
pregnancies) during the third trimester. Within 2 weeks prior to the pregnancy outcome,
which could have occurred during any trimester, 80.1% (n = 3134/3911) of pregnancies

had any MOUD. Across all time frames of pregnancy, BUP was the most commonly
documented MOUD type. Overall, BUP-NAL was also commonly documented in more than
a quarter of pregnancies.

Among pregnancies with any MOUD, most had a single MOUD type documented (h =
3412, 87.2%), whereas 12.3% (n = 482) pregnancies had 2 and 0.4% (n = 17) pregnancies
had 3 MOUD types documented, respectively (Fig. 1). Among the pregnancies with 2 or 3
MOUD types, the most common transitions were from BUP-NAL to BUP and from BUP

to methadone. As further shown in Figure 2, whereas the first documented MOUD type per
trimester stayed consistent for most pregnancies, there were also pregnancies either with
multiple types of MOUD or with discontinuity in MOUD across trimesters (represented as a
transition from any MOUD type to the “No MOUD?” category).

DISCUSSION

Among 5540 pregnancies with an OUD diagnosis and a pregnancy outcome between
January 1, 2014, and August 31, 2021, 7 in 10 had any MOUD in the EHR, and the
majority had only one single MOUD type documented during pregnancy. However, this
report highlights opportunities to enhance timely access to MOUD during pregnancy.
Approximately 30% of pregnancies impacted by OUD did not have any documented
MOUD. Among those with any MOUD documented during pregnancy, demographic
differences were observed by MOUD type, such as health insurance status. Notably, 12.3%
(n = 141/1145) of pregnancies with MOUD documented in the first trimester did not have
prenatal care until the second or third trimester, and 30.9% (n = 450/1454) of pregnancies
with prenatal care in the first trimester did not have MOUD documented until the second
or third trimester. Furthermore, less MOUD was documented during the first trimester
compared with the second and third trimesters, and discontinuity in reported MOUD across
trimesters was observed.

In this analysis of MAT-LINK’s OUD cohort, a higher proportion of pregnancies with
any MOUD was observed compared with existing estimates from 1996 to 2017 (50%—
60%) based on the Medicaid administrative data or the Treatment Episode Data Set.%21-
23 This difference might be attributed to the origin of the MAT-LINK data, which are
collected from 7 clinical sites renowned for their expertise in managing OUD during
pregnancy.’ These clinics provide care using a multidisciplinary, comprehensive, and
nonstigmatizing approach, likely leading to higher linkage to and continuation of MOUD
during pregnancy. In this report, methadone and BUP were documented most frequently
overall, and transitioning between MOUD types most often involved shifts from BUP-NAL
to BUP. However, BUP-NAL was still commonly observed in more than a quarter of
pregnancies and showed an increasing trend in recent years. These patterns were expected

J Addict Med. Author manuscript; available in PMC 2025 March 13.
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because methadone and BUP are the MOUD types currently recommended in clinical
guidelines for OUD during pregnancy.2 However, following emerging evidence supporting
BUP-NAL for OUD during pregnancy,®24 BUP-NAL was also included in the updated 2020
ASAM national practice guideline as a safe and effective MOUD option during pregnancy.
Results from this report demonstrate an increase in use of BUP-NAL over time, correlating
with the release of clinical guidance.

Naltrexone was uncommon but increasingly documented in more recent years. In addition
to not being endorsed in clinical guidance for MOUD during pregnancy, its limited use in
this cohort might also be explained by scarcity of sites nationwide that routinely provide
naltrexone as a treatment option for pregnant people.2> Emerging evidence on the use of
naltrexone for OUD during pregnancy has shown comparable outcomes to buprenorphine
and methadone for gestational age at delivery, mode of delivery, and preterm birth.26
Barriers to offering naltrexone during pregnancy might include concerns around requiring
a 7-to-10-day opioid-free period before naltrexone initiation, which might present as a
period of vulnerability for people to return to nonprescribed substance use.2” Due to this
required period of opioid withdrawal, naltrexone has been proposed as a potential option
for some pregnant populations, such as those who were already receiving and successfully
maintaining treatment before pregnancy.®:26

Certain demographic characteristics appeared to differ by MOUD type documented during
pregnancy, including pregnant person ethnicity, health insurance coverage, urbanicity, parity,
and year of pregnancy outcome. A previous report of MAT-LINK data comparing any
MOUD versus no MOUD during pregnancy observed a significant difference according to
pregnant person race.1’ However, in the current report, no differences in the distribution

of race were observed by MOUD type. These findings contradict previously published
literature using other data sources, which have shown racial disparities affecting MOUD
access during pregnancy, specifically timely receipt of MOUD, 1423 receipt of BUP/BUP-
NAL versus methadone,1415 and consistent use of MOUD during pregnancy and postpartum
periods.1#15 These examples demonstrate the persistence of systemic racism and implicit
bias toward pregnant populations from racial minority groups,141> and further analyses

are needed to understand disparities affecting the MAT-LINK OUD cohort. There is an
opportunity and need at the federal, state, and local levels to address racial and other
disparities in treatment by identifying treatment gaps by patient characteristics, such as race
and residence, and implementing targeted interventions where services are most needed.28
This report did, however, find different patterns in ethnicity by MOUD type: 7% of
pregnancies with BUP-NAL were among Hispanic or Latino people, whereas more than
30% of pregnancies with BUP or methadone were among Hispanic or Latino people. This

is one of the few analyses to observe differences in buprenorphine by ethnicity across
multiple clinical sites.1#15 Prior reports, such as that by Xu et al, have suggested that
analyses on MOUD in Hispanic or Latino pregnant people have lacked sufficient statistical
power.13 Further exploration is needed to understand the differences in ethnicity by MOUD
type, especially because these differences may reflect variations in MOUD practices due to
implicit biases or structural barriers to treatment, such as the accessibility of clinical services
by Hispanic or Latino pregnant people.

J Addict Med. Author manuscript; available in PMC 2025 March 13.
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Different patterns in health insurance were also observed by MOUD type. More than 90%
of pregnancies with methadone were to publicly insured pregnant people, surpassing the
percentage for any other MOUD type examined. Health insurance status in this report
might correlate with an individual’s financial resources or ability to afford out-of-pocket
costs for MOUD, particularly considering that buprenorphine typically may cost more than
methadone.22:30 “Secret shopper” studies, where trained callers pose as people with assigned
demographic profiles needing services, and surveys of MOUD prescribers revealed that
many clinicians did not accept private or public insurance and instead only accepted cash
payments from both pregnant and nonpregnant women seeking treatment.2%-32 Researchers
posing over phone calls as a pregnant person with Medicaid insurance were less likely to
be offered an appointment with a buprenorphine prescriber than at an OTP and encountered
more barriers compared with nonpregnant or privately insured women.32 Prioritizing the
needs of pregnant people without socioeconomic biases when making decisions about
MOUD use might improve affordability and accessibility of MOUD prior to and during
pregnancy.?

The percentage of pregnancies with any MOUD at these clinical sites more than doubled
over the course of pregnancy, from the first to the third trimester. During most pregnancies,
prenatal care was initiated during the same trimester as their first documented MOUD
during pregnancy, suggesting that prenatal care and initiation of MOUD may be facilitators
for one another. However, 3 of 10 pregnancies with first-trimester prenatal care information
had no MOUD documented until the second or third trimester, and 12% of pregnancies
with MOUD in the first trimester had no prenatal care documented until the second or
third trimester. This potentially indicates missed opportunities for early linkage to prenatal
care and MOUD treatment33 and prompts the need to support and address barriers to
linking people with OUD to prenatal care and MOUD during early pregnancy. Stigma
against substance use and MOUD during pregnancy, along with punitive laws and policies,
persist as barriers to care in the United States.34-36 Prior researchers have shown that
punitive state-wide prenatal substance use policies were associated with reduced admission
of women of reproductive age to substance use disorder (SUD) pharmacological and
psychosocial treatment, whereas policies funding SUD treatment programs for pregnant
people were associated with reduced opioid overdoses and increased access to MOUD.34:35
As of 2023, almost all MAT-LINK clinical sites were located in states with supportive
policies funding programs for pregnant people with SUD, but approximately half of these
states simultaneously had punitive or mandatory reporting policies.3”-38 A nonstigmatizing
approach to the management of pregnant people with OUD might facilitate MOUD access
during pregnancy and potentially have downstream benefits such as reducing the rate of
entry into foster care.39

This analysis is subject to some limitations. First, these results are not generalizable to

all US individuals who access OUD treatment during pregnancy. Second, because multiple
MOUD types were documented during some pregnancies, MOUD type categories were
nonmutually exclusive, and ;(2 tests could not be performed to determine statistically
significant differences in demographic characteristics or MOUD timing by MOUD type.
However, because MAT-LINK captured data on a census of pregnancies with OUD in these
7 clinical sites, sampling error is not expected among this analytic sample, so statistical
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testing is not required to interpret descriptive comparisons. Third, observed differences

in ethnicity could have been influenced by clustering of people documented as Hispanic
or Latino at certain clinical sites with specific MOUD treatment patterns. Fourth, EHR-
documented MOUD includes inpatient and outpatient prescriptions but may not always
reflect dispensation or consumption. Fifth, certain variables are prone to misclassification in
the EHR or were not included in the analysis because they are not collected systematically
within or across EHR systems at clinical sites. Information on MOUD timing was subject
to some missingness and misclassification because some clinical sites reported difficulties
obtaining MOUD data from external sources, especially OTPs. Consequently, methadone
data might be less accurate than other data. Lastly, data were not available to differentiate
whether the MOUD documented in the first trimester was initiated prior to versus after
conception.

The MAT-LINK surveillance system offers ample opportunity for further analyses on
MOUD during pregnancy as a unique collection of extracted and abstracted EHR data
spanning nearly 8 years of pregnancy outcomes and involving 7 US clinical sites.16:17 Future
analyses on MOUD during pregnancy might consider dosing and frequency, continuity
during the postpartum period, and predictors and effects of transitioning between MOUD
types. MAT-LINK will continue collecting MOUD data through December 31, 2024, with

3 additional clinical sites to monitor evolving clinical guidance and legislative environments
related to the opioid crisis.

CONCLUSION

In the MAT-LINK OUD cohort, the overall frequency of MOUD appeared to improve over
the course of pregnancy, with rates increasing from the first to the second and third trimester.
From 2014 to 2021, BUP-NAL and naltrexone were increasingly documented MOUD types
during pregnancy, indicating that clinical practice appears to be evolving over time in
response to growing evidence and updated clinical guidance. Contextual factors, such as
insurance status and year of pregnancy outcome, might influence MOUD types documented
during pregnancy. Although the findings of this report suggest that prenatal care and MOUD
might be facilitators for one another, there are still opportunities to improve early linkage
and continuous access to both prenatal care and MOUD during pregnancy. Continuity of
care for pregnant people with OUD might improve when decisions on OUD and prenatal
care are prioritized based on each person’s unique needs.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1.

Number of different medication for opioid use disorder (MOUD) types documented for
each pregnancy (N = 3911)—7 clinical sites, MATernaL and Infant clinical NetworK (MAT-
LINK). BUP indicates buprenorphine without naloxone; BUP-NAL, buprenorphine with
naloxone. Darker colors reflect larger counts of pregnancies; values <5 were suppressed
and are shown in gray. Figure does not reflect transitioning back to a prior documented
MOUD type. First, second, and third MOUD were determined using both treatment dates
and the pregnancy time frame information submitted by clinical sites. If treatment date
information was not available, pregnancy time frame information was used to identify the
first, second, and/or third MOUD. Therefore, this order might be prone to misclassification
since pregnancy time frame information was not as precise as dates. Methadone was a third
MOUD type in 9 pregnancies. BUP or BUP-NAL was a third MOUD type in 8 pregnancies.
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FIGURE 2.
First type of medication for opioid use disorder (MOUD) documented during each trimester

(N = 3903)—7 clinical sites, MATernaL and Infant clinical NetworK (MAT-LINK).

BUP indicates buprenorphine without naloxone; BUP-NAL, buprenorphine with naloxone.
Among 3911 total pregnancies where any MOUD was documented, 3903 pregnancies are
represented in this figure where trimester timing was available for at least 1 documented
MOUD. Among the included 3903 pregnancies, 3896 pregnancies had trimester timing
available for all documented instances of MOUD during that pregnancy. The remaining 7 of
3903 pregnancies had trimester timing information documented for at least 1 MOUD, but
trimester timing information was also missing for at least 1 other documented MOUD. The
first path (from the first to second trimester) is color coded according to the first type of
MOUD in the first trimester. The second path (from the second to third trimester) is color
coded according to the first type of MOUD in the second trimester. Thicker paths indicate

a higher density of pregnancies within that path. Pregnancies with a loss or termination in a
previous trimester are indicated in gray. Twenty-one pregnancies had naltrexone as their first
MOUD in at least 1 trimester: 9 pregnancies during the first trimester, 10 during the second
trimester, and 10 during the third trimester.

J Addict Med. Author manuscript; available in PMC 2025 March 13.



Page 15

Tran et al.

— (1) €T (eT) 12 (50) 6 (0'1) ov panodal JoN

— (9'T1) 82T (0'6) 6T (T'9) €8 (T8) 91¢ [einy

— (88) 26 (901) LLT (T2 111 (6'8) 6v€ 1810 Uequn
(8'18) 8T (7'82) €98 (T'62) STET (e'28) eevT (0'z8) 90ze 8102 Ueqn
yRueqin

— 09 (91 92 (90) o1 (01) 6¢ palodal Jouy, J8Ui0

— (€T (sT) 52 (72) 6€ (81)0L aouBINSUI ON

— (5'91) 281 (e'61) TCe (59) L0T (zet) 219 ajenlld
(z'89) 5T (2'18) 668 (9'22) 0621 (5'06) 98YT (0'v8) 582¢ a1jand
aauelinsul yiyjesH

— (1) et (82) Lv (T2 ve (z'2) 98 papodas JoN

('98) 6T (z'z6) sT0T (9'79) €201 (e'€9) 00T (9'69) z2Le ouryeT] 4o d1uedsiH 10N
— (99) &L (9's¢) 265 (97¢) 895 (z'82) 01T §Oune Jo dluedsiy
Aoy

— (52) L2 (s ey (91) 92 (z2) 98 panodal J0N

- (g'e) 6 (8') 6L (8's) 96 (8'v) 281 #3984 18UNO

(eL2) L1 (028) 856 (8'38) 9zvT (T'58) 86€T (2'98) TG€E aNUM

— (z'9) 89 92 e Ly 1L (Sv) LT UedLIBLIY UBJLYY 10 >oe|g
— (80)6 (ev)eL (L2 sy (82)otT anileN
BSe|V JO UeIpU| UBDLIBWY/
aoey

— (09m) 9L1 (8'5T) €92 (T971) 592 (091) 929 Kgez

(6'0v) 6 (e'1€) S¥E (5'62) 06¥ (6'1€) Y25 (6'0¢) 802T A ye-og

— (2'9¢) vov (T'9¢) 009 (¥'e) 285 (9'g¢) €6€T K 6z-6¢
— (09m) 9L1 (987) 60 (591) TL2 (527) v89 Ayes

awoano Asueubaid jo awi 1e aby

(0°00T) 22 (0°00T) TOTT (0°00T) 299T (0°00T) 2¥9T (0°00T) TT6E saoueuBald 4o “ou [eloL

(%) u PUOXCIIEN  (gp) u qyN-dng (%) U |dNT  (o5) usuopeye W (%) N I2BAO

*\Gcmcmohn_ buring paivewndod dNO N JoadAL

(INITT-LVIA) SJOMIBN [e01UI]0 JuBju| pue
TeuwIBLVIN ‘Sals [eaiuld /—(aNoIN) Japosi@ asn proido Joy uoneaipalA Auy Ylian Aoueubald yoe3 Joy ajdoad Jo sansusioesey) d1ydelfowspoloos

‘T31avl

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Addict Med. Author manuscript; available in PMC 2025 March 13.



Page 16

Tran et al.

noyym auiydiouasdng sarealpul dNg Z.%Em Joud o ajqel Arejuawiajddns ayy ur pajieiap ase suonduasap dnoibgns ‘uorreubisap eate BuNWWOI Uegn-jein UO Paseq PauIWLIalap Sem sniels AloIueqin

‘auoxojeu yum autydiouaidng “TwN-dNg ‘auoxojeu

V]

'sadA) soueINsUI Y1jeay paly1oadsun sepnjoul soueINsul BEO\\

‘A10691e9 99e1 Aq Ajeresedas padnoif osfe are aoes pariodal e yim suosiad pue ‘adel Jo ssajpebal ‘oluedsiH se padnoib are oluedsiH se Aloluyle pauiodal e yum suosiad ||V,

§

*30%. JaY10 pany10adsun pue ‘suosiad [eloeln|nwW ‘ISpue|S| d14198d JBUI0 JO UBITeMBH BAIEN ‘UBISY S8pN|oul adel JaylQ

't

'sa1oueubaid QT Buunp

pajuswinoop sjonpoud Bunoe-Huo| sapnjoul A106a1e9 auoxalieu ay) ‘saroueubaid g Burinp pajuswinoop (yored fewlspsuel) suenng pue uonaslul apesojgns) sionpoid Bunoe-6uoj sapnjoul Alobsres dNg ayl

Author Manuscript

/

"T20Z ‘TE Isnbny pue ‘10z ‘T Atenuer usamiag Aoueufiaid T ueys aiow pey Asyl JI
80U0 Uey) aJow pajuasaldal aq Aew uosiad T ‘Ajjeuonippy ‘Aoueubaid Burinp payuawnaop sadA) aNOW a1diinw pey aney Aew Aoueubaid yoes asneaaq aAISN|oxa Ajjeninw Jou ale saliobared adAy aNOn

x*

‘passaiddns alam Gs sazis |90

— (s2) 82

- (s'v2) 0L2
(r9¢) 8 (r'vS) 665
(9) 8 (s'81) v0T

(z'et) 202
(9'21) 262
(T'vy) €€L
(z'92) sev

(geT) Tee (8'01) T2y
(T'12) L¥€ (0'72) 08
(Tev) L0L (5'sv) 08LT
(7'22) L9¢ (8'22) 068

payodal 10N
€2 :snosednin\l
Z-T :snosednnin

0 :snotedij|nN
saloueubald Joud Jo ‘0N

(%) u DUOXONEN  (g4) U TYN-dNE

(%) u | dng

(%) usuopeyl N (%) N IRBAO

*\G:mcmm\_n_ buring peivewndod dNO N JoadAL

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2025 March 13.

J Addict Med. Author manuscript



Page 17

Tran et al.

"uoITeWLIOUT BUIL JB1SBWILI UM QNOIN JO dUBISUL JaYlo T Ises] Je pey saloueubaid / ‘asay Buowe ‘uoiewloul Ja1salL)
Buissiw yim GNON J0 dourlsUl T Ises) Je pey saioueubaid usail4 “Islsawil Aq ANOIN BuiziioBeyred smol ayy ul pajuasaidal a1am uoirewoyul Buiwn JeIsswil gNOIN d|ge|rene ym saioueubaid ay >_co\\

"3W00IN0 AoueuBald 01 S}99M 8z :191SaLILIY PAIY) 'SH99M 8Z> 0} T :J91SallLI} PUOIBS ‘SHOM HT> 0) 0 :I31SaWiLi) 1si14

s

‘AoueuBald T se pajunod alte saroueubald uoneisab-ajdnnAl "120z ‘1€ 1snBny pue ‘$T0g ‘T Arenuer usamiag Aoueubaid auo uey alow pey Ay 41 83U0 Ueyl alow pajuasaldal aq Aew uosiad suQ

't

*J9)S8WILI} PUOJAS AU} Ul UoITeUIWIa) J0 sso| Aoueubaid e pey saroueubaid 6EZE 99yl JO 7/ ‘181SaLLI} 3S41) BU) Ul UoITeuIw.d) 10 sso| Aoueubaid e pey saroueubald gEzZE asay) 40 ybie-Aj14

4
"3]e[1eAR 313M JISIA 318D

lereusud 1S4 puB QNOIA ISI13 841 Y10q 104 BIEp Buiwil J81sawiL a1aym MNIT-LVIA Ul NOW Aue yim saioueufiaid 0 Jaquinu syl st SIYL “6EZE 4O Jojeurouap  yim sabejusaiad a|qe) sureiuod ajges siy |
*

€z
(%9'GT) ¥05
(%9°2) 9vz
(%T'2) 1€2

121
(%9'1) TS
(%0'92) £v8
(%8'9) 612

(960°1€) 00T

799 pauiodal J0N
(%1°8T) 585 Ja1sawun paiy L
(%0°2€) 002T 131S3WLI) PUODSS
(%6'7¥) vSYT Joisewi 1S4

USIA 8180 [ereusid 1si14

(186 = U) Jo¥IBWIIL PAIY L

(ETTT = u) JoI1SAWII] PUOTSS

(SyTT =u) JeBWIIL 8114  (BEZE = N) IRBAO

\\\GcmcmEn_ buring dNoO N pRIuBWNd0Q 1S114

s4 OINIT-LVIN) MI0MIBN [edlul]d Jueyul

pue TeuwaLVIN ‘SalS [ealul]d /—(6€2E = N) Aourubaid Buing aNOW paluawnaoq 1s1i4 Jo Bulwi] 01 Buiploddy uoneniu| aled |eleusid JO Ja1sawiil

Author Manuscript

‘¢31avl

Author Manuscript

Author Manuscript

Author Manuscript

J Addict Med. Author manuscript; available in PMC 2025 March 13.



Page 18

Tran et al.

"auoXofeu yim aulydiouaidng ‘“TN-dNg ‘auoxofeu Inoyum aulydiousidng saredipul dNg

*3]qe|leAR UoITeWIo4Ul d1ep
uswean ynm AoueubBaid Buinp QNOIN 40 8duBISUl Jayloue pey saroueuBiaid 09T ‘say) BuoLe ‘uoirewIoul a1ep JuaWIeal) BuIssIl UM dNOIA 4O 80UBISUI BUO 1Ses] T8 Y)M saioueubald €Tz aiam EE._.k

“19)sawL} Aue Burinp palinddo aAey pInod awodno Aoueubaid sy a1oyaq shep yTs n_DO_>_\\

‘uolyewIogul Burwin Jsisswinil Yyim dNOIA 4O 8duelsUl Jaylo T Ises| e pey saloueubaid , ‘asayl Buowe ‘uolyew.oul Je1sawiLy
Buissiw yum gNOI 10 dduelsUl T 1ses| 1. pey saloueulisid usanliH JsisswiLl) Aq ANOIA BuiziioBaied smod ay) Ul pajussaidal 81am uolewlojul Buiwn Ja1sawil dNOIN dlge|ieAe yum saioueubald ayy >_:0w.

*awooIno AoueuBiaid 0} SyeaM 8z 1181SaWILI} PAIY} SY99M 8Z> O} T 148)SaWLI} PU0daS (SH8aM T> 0} O :Ja)sawlLl) E_“_H
*J8)SBWIJ} PU028s 8y} Ul 8W0dINo ue uj Bunsal satoueulaid 0T pue Jalsawily 111y 8y} Ul 8Wodino ue ul Bunnsal
satoueubald 0ZT 03 anp JalsawiLl pAIy} 8y} Bulinp gg9e pue ‘18)salul} 1SA14 U} Ul 8woINo Ue ul Buninsal sajoueubald 0zT 01 anp JalsawiL} puodas ayx buunp 16/€ ‘awoano Aoueubald ayy 01 Jouid sAep

T UIYNM pUe JaIsawil} 141y 8y} Buinp TT6E :sawely awrl Buimol|oy ayy Bulinp aNOIA paluswinaop Aue yum MNIT-1VIA Ul saroueufiaid e Jo Joreurwouap e yim safiejuadiad a]qe) sapnjoul a|qel m_c._.qN
'sa1oueubaid QT Bunnp

pawawnaop synpoad Bunoe-Buol sapnjoul A106a1ed suoxanjeu ay) ‘sa1oueubald g Bulinp pajuswnoop (Yoled [ewlspsuel) suesang pue uondalul apeaojgns) sionpoud Buinoe-buo| sapnjoul A1obe1ed dNg 8yl
¥

"passalddns alam GS sazIs |90

awo9ino Aoueubaid
— (%G°8T) €22 (%%G°2€) 02T (%5°0¢) €6TT (%T1°08) vETIE 03 Jouid sAep T Ul

4 y3uwoano
AoueuBaid 01 Joud aNOn

(%€g°0) 0T (966°'12) 908 (966°9€) 29€T (%9°G€) ¥TET (%8°06) L¥€€E Jaysawin pay L
(%g0) TT (9T°9T) 609 (%¥'62) 9TTT (%¥'6T) 9€L (%€g'19) veee J191s8WLI) pU0dBS
(%€°0) 0T (%0°0T) 26€ (%v'8T) 8TL (%6°TT) 997 (%0°L8) Ly¥T Ja1saWL 15414

s JoIsawLn yoes BuLnp ANOW

(9%9°0) 22 (%2'82) TOTT (%S'2v) 299T (%0°2Y) 2v9T (%600T) TT6€ 4 seroueubaid Jo -ou fejoL
(soroueubo.d (so1oueUbs id (soroueube.d (soueubs id (soueubs id
11V 40 %) U Bu0Xe.1feN IV J0 %) U TYN-dNg IV 40 %) u_dng 1V 10 %) uauopey® N 1V 10 %) N [[eJen0

Adueubs 14 buring paiuewndod dNO N JoadA L

(MNIT-LVIN) HMI0MIBN [ed1U1]D JuBjU] pue TeUISLYIN ‘SaHS [edlul]D
1—(TT6E = N) awe.4 awi] Aoueubaid pue adAL dNOW 01 Buipioddy (@NOIN) 4aplosid asn pioidO 10} uonedIpalN Auy Ylim saloueubald Jo JaquinN

‘€31avl

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Addict Med. Author manuscript; available in PMC 2025 March 13.



	Abstract
	METHODS
	MAT-LINK
	Medications for Opioid Use Disorder
	Demographic and Prenatal Care Characteristics
	Statistical Analysis

	RESULTS
	DISCUSSION
	CONCLUSION
	References
	FIGURE 1.
	FIGURE 2.
	TABLE 1.
	TABLE 2.
	TABLE 3.



