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Abstract

Background—Opioid agonist therapy (OAT) is the standard of care for pregnant women with
opioid use disorder (OUD). Medicaid coverage policies may strongly influence OAT use in this

group.

Objective—To examine the association between Medicaid coverage of methadone maintenance
and planned use of OAT in the publicly-funded treatment system.

Research Design—Retrospective cross-sectional analysis of treatment admissions in 30 states
extracted from the Treatment Episode Data Set (2013 and 2014).

Subjects—Medicaid-insured pregnant women with OUD (n=3,354 treatment admissions).

Measures—The main outcome measure was planned use of OAT on admission. The main
exposure was state Medicaid coverage of methadone maintenance. Using multivariable logistic
regression models adjusting for sociodemographic, substance use, and treatment characteristics,
we compared the probability of planned OAT use in states with Medicaid coverage of methadone
maintenance versus states without coverage.

Results—71% of pregnant women admitted to OUD treatment were 18 to 29 years old, 85%
were White non-Hispanic, and 56% used heroin. Overall, 74% of admissions occurred in the 18
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states with Medicaid coverage of methadone maintenance and 53% of admissions involved
planned use of OAT. Compared to states without Medicaid coverage of methadone maintenance,
admissions in states with coverage were significantly more likely to involve planned OAT use
(adjusted difference: 32.9 percentage points, 95% ClI: 19.2, 46.7).

Conclusions—Including methadone maintenance in the Medicaid benefit is essential to
increasing OAT among pregnant women with OUD and should be considered a key policy strategy
to enhance outcomes for mothers and newborns.

MeSH key words

pregnancy; heroin dependence; opioid use disorder; opioid substitution therapy; methadone
maintenance; Medicaid; insurance; access to care

Introduction

Pregnant women with untreated opioid use disorder (OUD) are at high risk for poor maternal
outcomes including infections, overdose, and pregnancy-associated death, as well as poor
fetal and perinatal outcomes such as fetal growth restriction, intrauterine fetal demise,
placental abruption, and preterm delivery.(1-5) Opioid agonist therapy (OAT), consisting of
methadone or buprenorphine in addition to counseling, is associated with reduced illicit
opioid use and reduced craving, reduced HIV and viral hepatitis seroconversion, and lower
relapse rates compared to counseling alone.(6-10) For pregnant women specifically, OAT
prevents complications associated with illicit opioid use and withdrawal, encourages
adherence to prenatal care, and reduces criminal activity and high-risk sexual behaviors.
(1,3,4,11-13) Because of these benefits, current clinical guidelines recommend OAT as the
standard of care for pregnant women with OUD.(1,3,12,14,15)

While the increasing availability of buprenorphine in office-based settings has expanded
access to OAT,(16,17) public and private substance use disorder treatment facilities that
receive public funding (i.e., the publicly-funded treatment system) remain an important
source of care. Admitting over 8,000 pregnant women with OUD annually, this treatment
system consists of specialty opioid treatment programs, which provide OAT
(overwhelmingly methadone) along with counseling and supportive services, as well as
programs that provide counseling and supportive services without OAT.(18-21) Despite
being the recommended standard of care, only 46% of admissions of pregnant women to the
publicly-funded treatment system in 2013 included OAT in the treatment plan.(22)

State Medicaid programs can elect to provide or deny coverage of methadone maintenance
in their benefit package. Because Medicaid covers half of all pregnancies and OUD
disproportionately affects low-income individuals, such coverage policies could have a
profound impact on OUD treatment.(23-27) In a recent study, Medicaid coverage of
methadone maintenance was associated with a 27 percentage point higher probability of
OAT being included in the treatment plan (42.4% in states with coverage versus 15.8% in
states without coverage).(28) The impact of Medicaid coverage of methadone maintenance
on pregnant women is unclear and, to our knowledge, has not been the focus of any previous
studies.
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Given the substantial risk of untreated OUD and potential changes to Medicaid under
consideration, an understanding of the impact of Medicaid coverage policies on OAT use
among pregnant women is critical. Focusing on the publicly-funded treatment system, the
goal of the current study is to estimate the association between state Medicaid coverage of
methadone maintenance and use of OAT among pregnant women.

We obtained data on pregnant women entering OUD treatment from the 2013 and 2014
Treatment Episode Data Set (TEDS). Maintained by the Substance Abuse and Mental Health
Services Administration of the U.S. Department of Health and Human Services, TEDS
contains information on approximately 1.6 million annual admissions to the publicly-funded
treatment system.(19) Each observation in TEDS represents a treatment admission or
transfer from another facility and cannot be linked to unique individuals; therefore,
individual patients may appear more than once. Because methadone is the medication used
in 98.6% of patients receiving OAT in the publicly-funded treatment system, we focused on
state Medicaid program coverage of methadone maintenance, obtained from a survey with
data through 2013.(18,29) For states with missing information from this survey (CO, IA,
KS, ND, NH), we used information from a 2013 survey from the American Society of
Addiction Medicine.(30)

From TEDS, we identified all pregnant women age 18-44 who reported primarily using
either heroin or opioid analgesics, were admitted to residential or outpatient treatment (i.e.,
excluding short-term detoxification), and had Medicaid insurance; health insurance is an
optional variable reported for >75% of admissions by 30 states. Our main outcome measure
was planned use of OAT (i.e., whether methadone or buprenorphine was part of the
treatment plan documented on admission). TEDS includes a variable indicating planned
OAT use, but does not identify the specific medication planned, although it is
overwhelmingly methadone.(18) Our main exposure of interest was state Medicaid coverage
of methadone maintenance, a state-level variable which we linked to admissions data. We
also included several covariates in our analyses: sociodemographic (age, race/ethnicity,
education), substance use (e.g., heroin use), and treatment characteristics (e.g., referral
source and service setting). Service setting was classified as residential, intensive outpatient
(defined as =2 hours of service per day for =3 days per week), and non-intensive outpatient.
(31) To account for differences in Medicaid-eligible populations in each state, we also
included the 2013 state Medicaid income eligibility limit as a covariate.(32)

Complete information was available for 92.2% of relevant admissions. To account for
missing data, we performed a multiple imputation procedure with chained equations.(33) We
assumed data were missing at random and created 10 imputed datasets using the main
outcome, main exposure, Census division of residence (the procedure did not converge with
state of residence), and all covariates. Standard errors were adjusted to account for the
additional uncertainty associated with imputed estimates.
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Statistical analysis

First, we calculated descriptive statistics of sociodemographic, substance use, and treatment
characteristics for our study population. Next, we used multivariable logistic regression
models to estimate the association between state Medicaid coverage of methadone
maintenance and planned use of OAT. For this model, the dependent variable was planned
use of OAT and the main independent variable was state coverage of methadone
maintenance. We included all sociodemographic, substance use, and treatment characteristic
variables that were different between admissions in states with and without Medicaid
coverage of methadone maintenance with a Pvalue < 0.2.(34) We also created models
stratified by service setting. To account for clustering of data at the state level, we used
cluster-robust standard errors to calculate 95% confidence intervals in all models. Finally, to
calculate the predicted probabilities of OAT use, adjusting for covariates, we used predictive
margins. All analyses were performed using Stata 13.1 (StataCorp, College Station, TX)
with a two-tailed P value < 0.05 considered statistically significant.

Sensitivity analyses

Results

First, to determine the impact of our multiple imputation procedure on study findings, we
repeated our main analyses using unimputed data. Next, as Medicaid coverage of methadone
maintenance may be associated with other factors that could encourage OAT use more
broadly, we conducted a sensitivity analysis to determine if differences in planned OAT use
were observed among Medicaid-insured pregnant women only or also among non-Medicaid-
insured pregnant women (who should not be directly affected by Medicaid coverage
policies). Overall and by service setting, we first calculated the regression-adjusted
difference in OAT use between coverage states versus no coverage states for Medicaid-
insured pregnant women. Next, we calculated the regression-adjusted difference in planned
OAT use between coverage states versus no coverage states for non-Medicaid pregnant
women. Finally, we subtracted those two differences (i.e., a differences-in-differences
analysis). A result that is positive and significantly different than 0 indicates a higher rate of
planned OAT use associated with state Medicaid coverage of methadone maintenance over
and above the difference seen for non-Medicaid pregnant women, suggesting a specific
effect of coverage on Medicaid-insured pregnant women.

Of 3,354 admissions to OUD treatment among Medicaid-insured pregnant women, 71.2%
were 18 to 29 years old and 84.9% were White non-Hispanic (Table 1). About half used
heroin (55.9%) and had daily opioid use prior to treatment (57.5%). Compared to states
without Medicaid coverage of methadone maintenance, admissions in states with coverage
were more likely to involve heroin use and daily use of opioids prior to treatment, and were
less likely to be the first treatment episode or to be referred from the criminal justice system.

Overall, OAT use was planned in 52.9% of admissions but varied by service setting (Table 2,
Figure). Compared to states without Medicaid coverage of methadone maintenance,
admissions in states with coverage were more likely to involve planned OAT use (adjusted
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difference: 32.9 percentage points, 95% CI: 19.2, 46.7). By setting, this relationship
persisted in intensive and non-intensive outpatient settings but was not significant in
residential settings (adjusted difference: 14.3 percentage points, 95% CI: —-0.7, 29.2).

In sensitivity analyses, estimates using unimputed data were similar in direction and
magnitude to estimates using multiply-imputed data (see Table 1 and 2, Supplemental
Digital Content). The overall adjusted difference between Medicaid-insured pregnant
women and non-Medicaid pregnant women was 21.2 percentage points (95% ClI: 4.6, 37.9),
indicating that Medicaid-insured pregnant women experienced higher rates of planned OAT
use in coverage states versus no coverage states, which was over and above the higher rate
experienced by non-Medicaid pregnant women (Table 3). However, these results varied by
setting, with a significant adjusted difference in residential and intensive outpatient settings
but not in non-intensive outpatient settings (13.2 percentage points, 95% CI: -1.1, 27.4).

Discussion

In a study of admissions to OUD treatment among Medicaid-insured pregnant women in 30
states, we found that Medicaid coverage of methadone maintenance was associated with a
33 percentage point higher probability of planned OAT use. Our findings extend, and are
similar to, previous work showing that Medicaid coverage of methadone maintenance is
associated with OAT use in the general adult population entering OUD treatment.(28)

Overall, only about half of admissions of pregnant women to specialty OUD treatment had
OAT as part of the treatment plan. While we found evidence that Medicaid coverage policies
play a role, several other patient, provider, and policy factors likely contribute to low rates of
OAT. Pregnant women with OUD may experience stigma and have negative perceptions of
OAT, both of which serve as barriers to treatment and retention.(35-38) Pregnant women
may also be treated by providers who prefer non-OAT approaches, lack information about
OAT, or doubt the clinical effectiveness of OAT.(39-41) Furthermore, pregnant women may
not receive OAT or may be given sub-therapeutic doses because of concerns about neonatal
abstinence syndrome, a postnatal withdrawal syndrome characterized by central nervous
system hyperirritability and autonomic nervous system dysfunction, which is an expected
and treatable outcome of maternal OAT.(3,14,42,43) Finally, as of 2015, at least 18 states
had laws considering substance use during pregnancy to be child abuse and 1 considered it
assault.(44,45) Research suggests such laws are linked with lower use of OAT, potentially
because pregnant women fear that these laws apply to OAT.(45)

Despite their status as a more intensive level of care, we found that admissions to residential
and intensive outpatient programs were much less likely to have OAT as part of their
treatment plan than admissions to non-intensive outpatient programs (many of which are
specialized opioid treatment programs). However, in both our primary and sensitivity
analyses, we found Medicaid coverage of methadone maintenance to be associated with
higher rates of planned OAT use in residential and intensive outpatient settings. This finding
suggests that Medicaid coverage policies could play a critical role in promoting access to
OAT in settings that traditionally have not offered it.
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Although state Medicaid programs more commonly cover buprenorphine than methadone
maintenance, there is rationale for coverage of both treatment options. In pregnant women,
there is growing evidence that buprenorphine causes less severe neonatal abstinence
syndrome, potentially leading to less costly hospitalizations for neonates.(14) However,
methadone maintenance is superior to buprenorphine in retaining patients in treatment,
although data in pregnant women are limited.(10,14) Furthermore, methadone maintenance
is delivered in opioid treatment programs which provide on-site counseling and often other
supportive services such as psychiatric services.(1,20,21) In contrast, office-based
buprenorphine treatment usually consists of less frequent patient-provider contact and
counseling is not necessarily required. Therefore, beyond retention differences in clinical
trials, methadone maintenance may also be more appropriate for the subset of pregnant
women who could benefit from a more structured treatment setting.

This study has several limitations. First, TEDS only contains data from specialty treatment
facilities that receive public funding, therefore we could not determine the impact of
Medicaid coverage policies on OAT use in private facilities that do not receive public
funding or in office-based care (stand-alone or embedded into prenatal care). If Medicaid-
insured pregnant women in states without Medicaid coverage of methadone maintenance
preferentially access or are referred to private facilities or office-based settings for OAT (i.e.,
outside the scope of our data source), our estimates of OAT use in these states may be
conservative. Second, as our study relies on cross-sectional data, we could not determine the
causal impact of changing Medicaid coverage policies on OAT use. In sensitivity analyses,
we found higher rates of OAT use among non-Medicaid-insured pregnant women in states
with Medicaid coverage of methadone maintenance versus no coverage in non-intensive
outpatient settings, suggesting that our findings may be due, at least in part, to differences
between states other than Medicaid coverage of methadone maintenance. Third, pregnant
women in residential treatment facilities may receive OAT outside of the treatment facility
(e.g., through a prenatal provider or an opioid treatment program) which may have resulted
in an underestimate of planned OAT use in residential settings. Finally, as our data source
only contains data from treatment admissions, we cannot determine treatment received over
time (e.g., planned taper versus maintenance) or the impact of Medicaid coverage policies
on maternal, fetal, or perinatal outcomes. Moreover, the postpartum period is a high-risk
time for overdose death; however, Medicaid coverage through the pregnancy eligibility
pathway ends 60 days postpartum.(5,46,47) Changes in coverage status postpartum may
disrupt access to OAT, particularly in states where Medicaid expansion did not occur.
Further research is needed to assess the impact of OAT coverage policies on a broad range of
outcomes in pregnant women.

In the publicly-funded treatment system, Medicaid coverage of methadone maintenance is
associated with a substantially higher rate of planned OAT use—the recommended standard
of care—among Medicaid-insured pregnant women with OUD. While other barriers to OAT
use persist, our findings suggest that including Medicaid coverage for methadone
maintenance could significantly improve outcomes for pregnant women with OUD.
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Figure.
Use of opioid agonist therapy among Medicaid-insured pregnant women admitted to

specialty opioid use disorder treatment in states with Medicaid coverage of methadone
maintenance versus no coverage, overall and by service setting (n=3,354)2

agstimates adjusted for age, race, daily use prior to treatment, heroin as primary substance
used, first episode of treatment, referral to treatment from the criminal justice system, and
state Medicaid income eligibility limit
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Table 1

Demographic and substance use characteristics of Medicaid-insured pregnant women admitted to specialty
opioid use disorder treatment in 30 states (n=3,354)%

State M edicaid cover age of methadone

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

maintenance
No (n=863), % (95%  Yes(n=2,491), % (95%
Characteristic Overall, % (95% ClI) cnb cne P
Demographics
Age 0.20
180 29 71.2 (69.7, 72.7) 72.9(69.9, 75.9) 70.6 (68.8, 72.4)
30t0 44 28.8 (27.3, 30.3) 27.1(24.1, 30.1) 29.4 (27.6, 31.2)

Race/ethnicity

White, non-Hispanic 84.9 (83.7, 86.2) 89.2 (87.1, 91.3) 83.5 (82.0, 84.9) <0.001
Black, non-Hispanic 6.0 (5.2, 6.8) 5.8 (4.2,7.4) 6.1(5.2,7.1)
Hispanic/Latina, of any race 55(4.7,6.2) 2.0(1.0,2.9) 6.7 (5.7, 7.6)
Another race or multiple races 3.6(29,4.2) 3.0(1.9,4.2) 3.8(3.0,4.5)
Education 0.29
Some high school 31.9(30.3, 33.6) 32.7(29.1, 36.2) 31.7 (29.8, 33.5)
High school graduate 46.2 (4.5, 47.9) 43.9 (405, 47.3) 47.0 (45.1, 49.0)
Some college or more 21.8(20.4,23.3) 23.4 (20.3, 26.6) 21.3(19.7,22.9)
Substance use and treatment
Daily opioid use prior to treatment 57.5(55.8,59.2) 42.8 (39.5, 46.1) 62.5 (60.7, 64.5) <0.001
Heroin as primary substance used 55.9 (54.2, 57.6) 36.5 (33.3,39.7) 62.6 (60.7, 64.5) <0.001
First episode of treatment 25.7 (24.2, 27.3) 35.0(31.8,38.2) 22.5(20.8,24.2) <0.001
Referral to treatment from the criminal justice 12.8 (11.6, 13.9) 17.0 (14.5, 19.5) 11.3(10.0, 12.6) <0.001
system
Service setting 0.007

Residential

Intensive outpatientd

Non-intensive outpatient

19.9 (185, 21.2)
15.0 (13.8, 16.2)

65.1 (63.5, 66.8)

16.2 (13.8, 18.7)
15.1 (12.7, 17.5)

68.7 (65.6, 71.8)

21.2 (19.6, 22.8)
14.9 (13.5, 16.3)

63.9 (62.0, 65.8)

a . . Lo . .
Data are unique at the level of the treatment admission; therefore, individual patients may be included more than once

bThe 12 states that do not cover methadone maintenance in Medicaid are: AR, 1A, IL, KS, KY, LA, MS, MT, SC, SD, TN, WV

cThe 18 states that cover methadone maintenance in Medicaid are: AK, AL, CO, DE, HI, MA, MD, ME, MO, ND, NH, NJ, NM, OR, PA, TX, UT,

wy

a . . . ) .
Intensive outpatient treatment is defined as =2 hours of service per day for >3 days per week

Med Care. Author manuscript; available in PMC 2018 December 01.



Page 12

Bachhuber et al.

>eam Jad sAep €< 10) Aep 1ad 801A18S JO SINOY Z=< SB Paulap SI JusLIesas) Jusiedino snIsualul
AM LN ‘X1 ‘'Vd "0 ‘NN ‘CN ‘HN ‘aN ‘O ‘3N ‘AiN VI ‘IH *3A ‘00 "1V MV :8Je pIedIpajAl Ul 8dueuSUTewW SUOPeYIaW JBA0J Jey) Salels 8T wc.rh
AM 'NL ‘@S ‘OS ‘LN ‘SIN V1AM ‘S 11 ‘W1 "YWV :3Je pIedIps|Al ul 8dueusjulew sUOpeyIswl J8A0d JoU Op Jey) sajels ¢T mc._._u

nwip AupgiBiye swoouy

PIEOIP3IAl 8181S pue ‘Wis)sAS 821sn [euIlWIIO 8Y) WOJJ JUSWIIES.) O} [eis8) ‘JuswIeal) J0 aposids 1si1y ‘pasn soueisqns Arewiid se ulolay Juswiess) o) Jod asn Ajrep ‘Anoluye/aoel ‘abe loy paisnipe mSmE:mm_q

30U0 URY) 810W papnjoul 8q Aew sjualzed [enpIAIpUl ‘810J8J8Y) ‘UOISSILUPE JUaWIeal] 8U) JO [8A8] U1 18 anbiun aJe ereq,

(L'05'T'S2) 6'L€ (Lz8'1s9) 6L (v '9'L2) 0'9€ (2'8L'571) 992 (T'ze 'L've) v'8e (599 'v'19) 5°€9 Juailedino sAIsuauI-UON
(8'v9 '5'ST) Z'0V (9'99 'z'%2) v'sv (110 €S (525 'T'2Zh) €'y (g8'0T) 8 (9°0v '0z€) €798 aluaedino aAIsUSIu)
(z62'L07) €T (osv'L1e)eee (0'6C 'T'6) T'6T (6'8 ‘L'0g) 8'v€ (7’12 '€'6) ¥'ST (e've 'z'Le) L'0g [enuapisay
(Lov‘zeT) B'2E (0L 'v19) 019 ('9g 'L'6T) T'8C (£'59 '5'19) €9 (952 '6'6T) LT (975 '2'15) 6'26 sbumss IV

(10 (10 %56) % 'S9A (1D %G6) % 'ON (12 %G6) % ‘'pSaA (12 %S6) % ‘20N (12 %56) Buniss 2ol kBs

%G6) % ‘90US BYIP PN pY % ‘asn JuswWes 11 151UcBe ploido
QouRURIURW BUOpRYPBW J0 abe JOA0D preaips A 81eIS 2ouRURIURW BUOpRYPBW J0 abe JOA0D preaips A 81eIS
gPesNipe-uoissa oy pasnipeun

#(¥GE‘e=U) abeIBA0I OU SNSIBA dIUBUSIUIRW BUOPRYIBW JO abelanod
PIRJIP3IAl UM $31IS Ul JusLLIeal] JapJosip asn pioido Ajjeidads 01 paniwpe uswom jueubald painsul-preaipsjn Buowe Adeiays 1siuobe proido Jo asn

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Med Care. Author manuscript; available in PMC 2018 December 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Bachhuber et al. Page 13

Table 3

Use of opioid agonist therapy among Medicaid-insured pregnant women admitted to specialty opioid use
disorder treatment, compared with other pregnant women, in states with Medicaid coverage of methadone

maintenance versus no coverage (n=6,532)%%

State M edicaid cover age of methadone maintenance

No, % (95% Cl) Yes, % (95% Cl) P

All settings

Medicaid 28.4(19.9, 37.0) 60.6 (50.9, 70.4)

All others€ 36.5(28.2, 44.8) 47.6 (34.8, 60.4)

Adjusted difference 21.2(4.6,37.9) 001
Residential

Medicaid 18.7 (9.5, 27.9) 32.0(20.5, 43.5)

All others 16.8 (6.3, 27.3) 14.1 (5.3, 23.0)

Adjusted difference 16.1 (0.8, 31.4) 0.04
Intensive outpatient®

Medicaid 6.8 (0, 14.5) 39.6 (14.8, 64.5)

All others 17.4 (0, 38.7) 21.8 (6.8, 36.7)

Adjusted difference 37.0 (8.1, 66.0) 0.01
Non-intensive outpatient

Medicaid 38.0 (30.4, 45.6) 73.9 (64.8, 83.0)

All others 48.6 (41.4, 55.6) 69.5 (59.4, 79.7)

Adjusted difference 13.2(-1.1, 27.4) 0.07

a . . A . .
Data are unique at the level of the treatment admission; therefore, individual patients may be included more than once

Estimates adjusted for age, race/ethnicity, daily use prior to treatment, heroin as primary substance used, first episode of treatment, referral to
treatment from the criminal justice system, and state Medicaid income eligibility limit

Includes those with private insurance, non-Medicaid public insurance, and no insurance

dAdjusted difference is calculated by subtracting predicted probabilities in Medicaid row (Difference 1), subtracting same predicted probabilities in
All others row (Difference 2), and then subtracting Difference 2 from Difference 1 (e.g. [60.6 — 28.4] — [47.6 — 36.5] = 21.2)

e . . . ] .
Intensive outpatient treatment is defined as =2 hours of service per day for =3 days per week
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