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Postpartum Access to Health Care and Opioid
Use Treatment: An Evaluation of a Medicaid
Population

Casey Tak, Bayla Ostrach, Melinda Ramage

BACKGROUND In this study, we aimed to examine postpartum health care utilization and identify gaps in care among a postpartum Medicaid
population of patients diagnosed with opioid use disorder (OUD) during pregnancy.

METHODS We queried NC Medicaid medical and pharmacy claims to identify individuals with a live delivery and evidence of OUD during
pregnancy from 2015 to 2019. We examined any evidence of postpartum health care utilization and evidence of medications for OUD
(MOUD) during postpartum. We also determined the impact that 4 factors may have had on these outcomes: type of Medicaid coverage
(Medicaid for Pregnant Women [MPW] as compared to other types of Medicaid coverage), rurality, race, and the prenatal use of MOUD.
Descriptive statistics, Kaplan-Meier curves with log-rank tests, and negative binomial regression were used.

RESULTS Of the 6,186 individuals in the study, 84.5% were White, 29.6% lived in rural areas, and 35.0% had MPW coverage. Of the sample,
77.4% sought health care services during the postpartum period. In the multiple negative binomial regression model, individuals who were
MPW beneficiaries, non-White, lived in rural areas, and had no evidence of prenatal MOUD all had significantly lower rates of postpartum
health care utilization. Of the sample, 53.6% had evidence of MOUD utilization during the postpartum period. We found that patients with
MPW continued MOUD at much lower rates compared to patients with other forms of Medicaid (86% versus 93% at 60 days; 57% versus
78% at 180 days, respectively).

LIMITATIONS Limitations to this analysis are inherent to administrative claims data, such as misclassification of outcomes and covariates,
as well as loss to follow-up.

CONCLUSIONS Significant gaps in health care use remain across type of Medicaid coverage, race, geographic setting, and prenatal care ac-
cess.

postpartum patients also seek contraceptives; the national
average rate of contraceptive use in the United States is
60% and trends higher at 89% among people at 0%-149%
of the federal poverty level (FPL, a common proxy for low-
income status or Medicaid income eligibility) [8]. Further,
hepatitis C screening, testing, and treatment is an area of
particular need for pregnant and postpartum OUD patients.
From 2000 to 2015, the rate of hepatitis C virus (HCV) infec-
tion diagnosed prenatally among people with opioid use
disorder more than doubled [9]. The American College of
Obstetricians and Gynecologists, the CDC, the United States
Preventive Services Task Force, the American Association
for the Study of Liver Diseases, and the Infectious Diseases
Society of America all recommend universal HCV screening
for all pregnant people [9, 10].

The impact of opioid overdoses and other sequelae of
criminalized substance use are national health prob-
lems in the United States. Pregnant and postpartum indi-
viduals are also impacted. The Centers for Disease Control
and Prevention (CDC) has estimated that the incidence of
births associated with opioid use disorder (OUD, defined as
a clinically significant problematic use of opioids) has more
than quadrupled from 1999 to 2014 (1.5/1000 deliveries in
1999 to 6.5/1000 deliveries in 2014) [1]. More recent data
suggest that this trend has continued, with a reported 131%
increase in deliveries associated with opioid use from 2010
to 2017 [2]. Previous investigations have found that postpar-
tum is a time of significant risk for return to use and over-
dose for persons with OUD [3-6]. Medications for opioid
use disorder (MOUD), as part of comprehensive substance

use disorders treatment, are recommended for at least 1year
postpartum for pregnant people with OUD, in part to protect
against a return to use that may lead to overdose. MOUD
is available in select settings: office-based opioid treatment,
opioid treatment programs, and inpatient or residential
treatment centers..

Beyond OUD treatment, perinatal and postpartum
patients have a range of other health care needs, such as
universal postpartum screening for depression [7]. Many
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Despite these well-established needs and recommenda-
tions for perinatal and postpartum individuals with OUD,
it is well known that access to these health services var-
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ies according to race and geographical location [11, 12].
Further, loss or lack of insurance coverage is directly asso-
ciated with gaps in care access. For individuals with OUD,
Medicaid plays a critical role in facilitating access to health
services. Among all non-elderly adults with OUD, 38%
have insurance coverage through Medicaid [13]. This per-
centage increases to 55% among low-income non-elderly
adults with OUD [13]. Among pregnant and postpartum
individuals, one study in North Carolina found that over
90% of the patient population at a comprehensive perinatal
substance use treatment program had insurance coverage
through Medicaid [14]. In North Carolina, multiple forms
of Medicaid are available to pregnant and postpartum indi-
viduals below certain income levels [15]. During the time
frame of this study evaluation, the following Medicaid
parameters were in place: Medicaid for Pregnant Women
(MPW) was available to all pregnant individuals with
incomes at or below 196% of the FPL during pregnancy,
delivery, and for 60 days postpartum [15, 16]; full Medicaid
coverage was available to pregnant and non-pregnant indi-
viduals at much lower income levels (e.g., = $744 monthly
income for a family of 4) or if other eligibility is met (e.g.,
a qualifying disability or health condition) [15]. There are
no specific coverage time limits for full Medicaid coverage,
but access remains contingent on financial status. Family
Planning Medicaid, which covered limited family planning
health services, is available to individuals with incomes no
more than 195% of the FPL [15].

The coverage limits of MPW may be problematic for
OUD treatment continuation: 1 study found that awareness
of likely loss of pregnancy-eligibility Medicaid coverage
motivated some perinatal OUD patients’ plans to taper off
buprenorphine as soon as possible after delivery, despite
medical guidance to the contrary [17]. This is significant,
as many pregnant and postpartum individuals with OUD
have an income below the FPL and rely on Medicaid cover-
age for perinatal care and OUD treatment. Moreover, access
to substance use treatment is a strong predictor of contin-
ued recovery [18]. However, to date, the impact of MPW on
OUD treatment continuation has yet to be described quan-
titatively. Further, very little evidence exists on the continua-
tion of health care services in the postpartum period among
perinatal individuals with OUD [10].

The purpose of this study was to assess the access to and
continuation of OUD treatment and postpartum health care
services among Medicaid beneficiaries diagnosed with OUD
prenatally. We specifically examined the impact of Medicaid
coverage status (MPW versus other forms of Medicaid)
on the rates of utilization. We hypothesized that individu-
als with MPW would experience lower rates of postpartum
health care utilization due to MPW coverage limits. As sec-
ondary exposures, we sought to understand the relative
impact that race, geography (urban versus rural), and pre-
natal access to MOUD had on the postpartum utilization of
health services. These secondary exposures served to pro-
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vide a greater understanding of the magnitude that systemic
social barriers may have.

Methods

This study used a historical cohort design with de-iden-
tified medical and pharmacy NC Medicaid claims data.
The observation period for this study was October 1, 2015,
through March 30, 2019. The index date was the date of
delivery. The earliest index date available for inclusion in
the cohort was July 1, 2016, to allow for a 9-month pre-index
date, and the latest was March 30, 2018, to allow 12 months
of follow-up.

Criteria for inclusion were individuals enrolled in the
NC Medicaid program at the time of delivery, a diagnosis
of OUD during the pre-index period or as part of the deliv-
ery encounter (as evidenced by F11, F19, or relevant T40
International Classification of Diseases, Tenth Revision
[ICD-10] diagnosis codes), a singleton pregnancy, and
evidence of a live delivery. Based on previous literature,
live delivery was identified through Current Procedural
Terminology (CPT) codes and the ICD-10-PCS translation of
the ICD-9 procedure codes [19].

The primary outcomes were types of postpartum
health care utilization, including the number of health care
encounters, number of claims and date of last claim for
MOUD (buprenorphine [monoproduct or combined with
naloxone captured via national drug codes (NDC)] [20]
and methadone [captured through professional billing
codes]), evidence of contraception use (identified through
NDC or professional billing codes), hepatitis C screening
or treatment, and depression screening or antidepressant
treatment.

The primary exposure of interest was the type of Medicaid
coverage (MPW versus other types of Medicaid coverage).
To conservatively estimate the impact of MPW, individu-
als were classified as having MPW even if they later tran-
sitioned to other forms of Medicaid coverage (e.g., Family
Planning Medicaid). Other exposures of interests included
receiving MOUD treatment prenatally (yes/no), racial/eth-
nic strata (White versus a composite of individuals of other
racial and ethnic minority groups), and urban versus rural
residence (as indicated by residence zip code and coded
using the rural-urban commuting area [RUCA] classification
C codes) [21].

Demographic characteristics such as age, race, and
urban versus rural residence were captured via the member
file. Common maternal diagnoses (e.g., gestational diabe-
tes, depression, asthma, obesity, and hypertension), mental
health diagnoses (e.g., bipolar disorder, adjustment disor-
der, depression, anxiety), as well as concurrent substance
use disorders (e.g., alcohol use disorder, amphetamine
use disorder, cocaine use disorder) were gathered during
the 9-month period prior to and including the index date,
as available using ICD-10-CM billing codes. Medications
were identified through NDC in pharmacy claims data.
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Medications captured included antidepressant medica-
tions (e.g., selective serotonin reuptake inhibitors, sero-
tonin and norepinephrine reuptake inhibitors, and tricyclic
antidepressants), antiemetics, pain medications, antibiot-
ics, and immunizations (influenza and Tdap). Other prena-
tal health care utilization, including number of health care
visits prenatally (defined as the number of unique encoun-
ters), and hepatitis C screening/treatment were also cap-
tured. Delivery outcomes were gathered on all patients
as recorded by delivery-related claims, including preterm
labor, cesarean delivery, and other delivery complications
(e.g., breech position, placenta previa, postpartum hemor-
rhage, obstetrical trauma). Additionally, a maternal comor-
bidity index, as outlined by Bateman and colleagues [22],
was used to assess overall maternal health, as this may
affect utilization.

Persons eligible for inclusion were followed in time from
their index date. Persons no longer retaining Medicaid cov-
erage in postpartum were censored. Descriptive statistics
(frequency, percentage, mean, standard deviation, median,
interquartile range [IQR1) characterized the baseline char-
acteristics and health care utilization during the postpartum
period. Discontinuation of MOUD (buprenorphine prod-
ucts or methadone), defined as the last claim during the 12
months postpartum for those with evidence of MOUD use
during postpartum, was stratified by exposure and assessed
with Kaplan-Meier curves and log-rank tests. All data were
analyzed in SAS v9.4 (SAS Institute, Cary, North Carolina).
This study was reviewed and determined exempt by the
University of North Carolina at Chapel Hill Institutional
Review Board.

Results

Sample Characteristics

There were 6,186 individuals who met the criteria. Of
those included, 84.5% were identified as White, 29.6% lived
in rural areas, the average age was 28 (standard deviation:
4.9), and 35.0% of individuals had MPW.

Of those in the sample, 37.0% had a concurrent men-
tal health diagnosis, with depression (23.0%) and bipolar
(10.6%) being the most prevalent two. Moreover, nearly
half (49.9%) had a concurrent substance use disorder, with
tobacco (27.5%) and cannabis (18.8%) being the most com-
mon. Table 1 contains more details.

Nearly half (48.8%) of individuals had evidence of MOUD
utilization prenatally, with 34.2% receiving buprenorphine
and 16.4% receiving methadone. Regarding other pharma-
cotherapy use, 47.8% had a claim for antibiotics, 18.4% for
antiemetics, and 15.4% for antidepressants. Nearly one-
third of the individuals (32.1%) had evidence for Tdap vac-
cination and 16.3% for influenza vaccination.

Health Care Utilization Postpartum

In the study population, 4,789 individuals (77.4%) had
evidence of any health care utilization during postpartum. Of
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TABLE 1.
Baseline Demographic and Clinical Characteristics

Characteristic Frequency Percentage
Demographics
White 5226 84.5
Black 697 n.3
Other race 262 4.2
Rural residence 1832 29.6
Age (years)® 28.0 4.9
Medicaid for pregnant women 2164 35.0
Comorbidities
Mental health diagnosis 2289 37.0
Additional use disorder 3091 50.0

Bateman Index® 2.3 0.7
MOUD and pharmaceutical utilization

Prenatal MOUD 3020 48.8
Prenatal buprenorphine 2118 34.2
Prenatal methadone 1016 6.4
Prenatal influenza immunization 1010 16.3
Prenatal Tdap immunization 1985 321
Prenatal antidepressant use 950 15.4
Prenatal antibiotic use 1955 47.8
Prenatal antiemetic use 136 18.4

Delivery outcomes
Preterm labor 812 131
Cesarean delivery 2032 329
Other delivery complications 1289 20.8

2Mean and standard deviation are reported.

those individuals, the median number of encounters was 5
(average: 10.4 encounters) with an IQR of 12. The last health
care encounter occurred, on average, 248 days post-delivery
(median: 300 days). For other postpartum health care utili-
zation, 10.7% had evidence for hepatitis C screening or treat-
ment, 44.5% had evidence of any contraception use (with
36.1% having evidence for sterilization, depot, implant, or
IUD methods), and 8.3% for a depression screening (26.6%
of all individuals had evidence for antidepressant use during
postpartum). Table 2 contains more details.

Stratified by exposure groups, individuals with MPW
had significantly lower rates of health care utilization in
all categories as compared to those with other forms of
Medicaid. Non-White individuals had significantly lower
rates of health care utilization except for contraception use
and depression screenings. Individuals in rural areas had
significantly higher rates of MOUD use, hepatitis C screen-
ings, and antidepressant use but lower rates of depression
screening. Individuals with evidence of prenatal MOUD
use had significantly higher rates of health care utilization
except for contraception and depression screenings. Table 2
contains more details.

Postpartum Health Care Visit Predictors

In the multiple negative binomial regression model
regressing on the number of postpartum health care vis-
its, the most significant predictors were living in a rural
area (effect estimate [EE]: -0.08; incident rate ratio [IRR]:
0.93), being in the non-White racial category (EE: -0.16; IRR:
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TABLE 2.
Postpartum Health Care Utilization, Stratified by Exposure
Total
Frequency/  Medicaid
Mean for No
(percentage  Pregnant Other Prenatal Prenatal

Variable /St Dev) Women Medicaid White Non-White Rural Urban MOUD MOUD

Any health care 4789 1490 3299 4142 647 1425 3353 2695 2094
encounters (77.4) (68.9)** (82.0)** (79.3)** (67.4)** (77.8) (77.3) (89.2)** 66.1)**
(yes versus no)

Number of health 104 7.27 12.2 1.0 73 9.8 10.7 15.7 54
care encounters (5.0) 1.3)** 14.8)** 14.0)** 2.7)* (12.5) 14.4) 1(05.7)** 9.3)**
(continuous)

Any MOUD 3318 997 2321 3060 258 1037 2278 2806 512
(yes versus no) (56.6) @61 (57.7)** (58.6)** (26.9)** (56.6)** (52.5)** (92.9)** (16.7)**

Buprenorphine 2377 714 1663 2182 195 791* 1583 2014 363
(yes versus no) (38.4) (33.0)** (41.4)** (41.8)** (20.3)** (43.2)** (36.5)** (66.7)** (11.5)**

Methadone 9 328 791 1036 83 298 821 946 173
(yes versus no) 8.1 (15.2)** 19.7)** (19.8)** 8.7)** (16.3)* (18.9)* (31.3)** (5.5)**

Any contraception 2750 900 1850 2349 401 826 1916 1365 1385
(yes versus no) (44.5) (41.6)** (46.0)** (45.0) (41.8) (45.1) (44.2) (45.2) (43.8)

Highly effective
contraception® 2232 707 1525 1904 328 678 1548 1079 1153
(yes versus no) (36.1) (32.7)** (37.9)** (36.4) (34.2) (37.0) (35.7) (35.7) (36.4)

Hepatitis C screening/ 663 191 472 612 51 226 435 391 272
treatment (10.7) (8.8)** Mm.7)* .7 (5.3)** 12.3)** (10.0)** (13.0)** (8.6)**
(yes versus no)

Depression screening 540 219 321 470 70 131 408 274 266
(yes versus no) (8.7) (10.12)** (8.0)** (9.0) (7.29) 7.2)* 9.4)** ©.n (8.4)

Antidepressant use 1643 478 165 1469 174 535* 106 943 700
(yes versus no) (26.6) (221)** (29.0)** (281)* a8.1)* (29.2)** (25.5)** (31.2)** (22.)**

Note. St Dev = Standard Deviation; MOUD = Medications for Opioid Use Disorder (buprenorphine products or methadone); analyses are not adjusted for other

covariates.

2Defined as sterilization, intrauterine device, implant, depot.

*Significant at o« < 0.05.

**Significant at o« < 0.01.

0.85), having other types of Medicaid (EE: 0.26; IRR: 1.30),
receiving buprenorphine (EE: 0.53; IRR: 1.70) or methadone
(EE: 0.53; IRR: 1.70) prenatally, the number of prenatal visits
(EE: 0.03; IRR: 1.03), and having no concurrent mental health
diagnoses (EE: -0.14; IRR: 0.87). Table 3 contains complete
model results.

For the continuation of MOUD use postpartum, there
were significant differences in the stratified Kaplan-
Meier curves for the type of Medicaid (MPW versus other
Medicaid coverage, log-rank test P-value < .0001, Figure 1),
race (White versus non-White, log-rank rest P-value = .02,
Supplemental Figure 1), and the type of MOUD (buprenor-
phine versus methadone, log-rank test P-value < .0001,
Supplemental Figure 2). No differences were seen across
rural versus urban strata (Supplemental Figure 3). For the
Medicaid coverage stratification, 85% of individuals with
MPW had evidence of MOUD continuation by 60 days post-
partum compared to 93% for individuals with other types
of Medicaid coverage. This drops to approximately 71% by
90 days and 58% by 180 days postpartum for individuals
with MPW compared to 88% and 78% by 90 and 180 days,
respectively, for individuals with other types of Medicaid. For
individuals identified as White, 91%, 83%, 72%, and 62%
had evidence of continuation at 60, 90, 180, and 270 days.
For individuals identified as racial or ethnic minorities, 89%,
83%, 73%, and 64% had evidence of continuation at 60, 90,
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180, and 270 days, respectively. For stratification by type of
MOUD, the curves are similar until after approximately 330

TABLE 3.
Multiple Regression Results for Postpartum Health Care
Encounters

Postpartum Health
Care Encounters

Variable Estimate (coefficient)? P-value
Non-pregnancy Medicaid 0.26* <.01
Rural -0.08* .02
Non-White -0.16* <.01
Prenatal MOUD (ref = none) - -
Prenatal buprenorphine 0.53* <.01
Prenatal methadone 0.53* <.01
Age (ref = 35+) - -
18-24 -0.10 14
25-34 0.03 .62
Number of prenatal visits 0.03* <.01
No Tdap immunization 0.03 .33
No influenza immunization 0.08 .05
Bateman Index 0.01 .82
No Hep C screening/treatment -0.10* <.01
No prenatal behavioral visits -0.12* .03
No other SUD <0.01 .99
No mental health diagnosis -0.14* <.01
No preterm labor -0.02 73
No cesarean 0.02 .53
2Estimates with an asterisk are statistically significant at o < 0.05.
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FIGURE 1.
Kaplan-Meier Curve of Time to Last MOUD Claim, Stratified by Medicaid Coverage Type
Product-Limit Survival Estimates
10 With Number of Subjects at Risk and 95% Hall-Wellner Bands
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SUPPLEMENTAL FIGURE 1
Kaplan-Meier Curve of Time to Last MOUD Claim,
Stratified by Racial Strata

This figure is available in its entirety in the
online edition of the NCMJ.

SUPPLEMENTAL FIGURE 2
Kaplan-Meier Curve of Time to Last MOUD Claim,
Stratified by Prenatal MOUD Use

This figure is available in its entirety in the
online edition of the NCM.

SUPPLEMENTAL FIGURE 3
Kaplan-Meier Curve of Time to Last MOUD Claim,
Stratified by Rural-Urban Status

This figure is available in its entirety in the
online edition of the NCM.J.

days, at which point buprenorphine continuation tapers off
at a faster rate than methadone.

Discussion

Postpartum individuals with OUD require continuity of
OUD treatment and other health care services during at
least the first 12 months after delivery. It is critical to under-
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stand the current gaps in care to identify appropriate inter-
ventions to prevent adverse outcomes and promote stable
recovery. This study found that there were disparities in uti-
lization across exposure strata. Specifically, individuals with
MPW, who were individuals of racial and ethnic minority
groups, lived in rural areas, and had no evidence of prenatal
MOUD, had lower rates of health care utilization.

Findings from our study are consistent with published
data by Ahrens and colleagues, who found similar rates of
cesarean section deliveries, use of antidepressants prena-
tally, and age distribution among perinatal patients with
OUD in Vermont and Maine [23]. Further, rates of prenatal
use of MOUD were approximately the same as ours (35%-
41% versus 34% for buprenorphine products and 9%-21%
versus 16% for methadone, respectively) [23]. Therate of co-
occurring mental health diagnosis in our population is lower
compared to the 2017 self-reported mental illness rates of
52% across women of reproductive age (18-49) and com-
pared to the 2019 National Survey on Drug Use and Health,
which reports that 48% of adults (both male and female)
over 18 years of age with a substance use disorder have a
co-occurring mental illness [24]. This suggests that mental
health illness may be either underdiagnosed or underre-
ported and thus not detected in the study population.

In this analysis, we found that 77% of individuals had at
least some evidence of postpartum health care utilization,
with a median number of 5 visits among those with evidence.
This is similar to the rate of a general Medicaid population
(81%) and points to the challenges that many postpartum
individuals encounter when seeking health care services or
continuing treatment for opioid use [25]. Specifically, pre-
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vious literature has found that health care deserts, child-
care, transportation, employment conflicts, and changes
in insurance coverage, among other issues, may impede
access and disrupt treatment [26, 27]. Furthermore, many
pregnant individuals with OUD report experiencing stigma
from providers and fear of losing custody of their child from
the department of social services, resulting in a greater
tendency to avoid interacting with the health care system
[27, 28].

We also found that there were significant differences in
the number of visits between those with MPW versus other
types of Medicaid. Having other forms of Medicaid as a
positive predictor of the number of postpartum health care
visits as well as the number of claims for MOUD confirms
that the loss of Medicaid disrupts access to care and that
Medicaid continuation in the form of eligibility for other
types of Medicaid or Medicaid expansion could increase
continuity of care [29]. However, we were somewhat sur-
prised to find that among those with any health care utili-
zation, the last health care visit took place about 8 months
postpartum, on average. Based on the findings of regional
and local studies conducted in and around rural parts of
North Carolina, we anticipated that many postpartum peo-
ple with OUD would lose access to healthcare due to MPW
coverage ending approximately 2 months after delivery. This
finding suggests other types of Medicaid coverage, such as
Family Planning Medicaid and full Medicaid, played a larger
role in facilitating access to health care services than previ-
ously understood. This is an important finding, as we know
from previous research that opioid-related overdose deaths
peak at approximately 7-12 months postpartum [30].
Future investigations should aim to determine the impact
that changes in Medicaid coverage, particularly in states
that have not expanded Medicaid, have on opioid-related
overdose.

Our study found that postpartum use of MOUD var-
ied greatly according to demographic strata and prenatal
MOUD use. Our findings are confirmed by previous stud-
ies that found concentrations of buprenorphine treatment
among White and privately insured or self-paying patients,
in North Carolina and nationally [31-34]. Goedel and col-
leagues reported that anincrease in the proportion of African
American or Hispanic/Latino individuals in a community
results in a decrease in the number of facilities available to
offer methadone or buprenorphine treatment. Disparities in
OUD treatment by race and ethnicity are also found specifi-
cally for perinatal OUD patients. Schiff and colleagues found
that Black/African American and Hispanic/Latino patients
have 76% and 66% lower odds of continuing treatment as
compared to White individuals, respectively [11].

The largest disparity in postpartum MOUD was among
individuals with versus without prenatal evidence of MOUD
use. Likewise, the finding that the number of prenatal vis-
its positively predicted more postpartum health care visits
appears to confirm other studies that establishing care with
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a known and trusted provider prenatally increases the likeli-
hood that a pregnant person with OUD will continue attend-
ing care and receiving important treatment services after
delivery [35, 36]. Providers knowing their patients’ experi-
ences and concerns beyond clinical needs is important for
addressing concerns and ensuring continuity of care despite
patients’ ambivalence or fear.

The finding that just over 10% had claims entered for
hepatitis C screening is troubling given universal hepatitis
C screening in pregnancy recommendations and the cur-
rent understanding that 60%-75% of people with OUD
likely have chronic hepatitis C that can be safely treated
postpartum. Our data suggest that this remains a gap, even
when including the percentage of individuals who received a
screening during pregnancy (22.8%).

At 44%, subjects in this Medicaid claims sample had
a lower rate of contraceptive use than the national United
States average for postpartum individuals (88%) [37].
However, among individuals with opioid and other sub-
stance use disorders, rates of postpartum contraceptive
use have been shown to vary and are typically lower, rang-
ing from 25% to 74% [38]. Of the types of contraceptives,
oral contraceptives, the long-acting depot, and intrauter-
ine devices/implants were the most utilized. Unintended
pregnancy rates among individuals with OUD have been
estimated at 86% and short pregnancy intervals at 20%
[39, 40]. Our data suggest that interventions centered
around reproductive health and justice continue to be a pri-
ority need for patients and care providers.

In this study, we found lower than expected rates of post-
partum depression screenings. Previous research suggests
that 87% of patients with a postpartum visit are asked about
depression [41]. The low rates of postpartum depression
screening may be due to a number a factors including bun-
dled billing services or screening performed during pediatric
encounters, both of which would not be evident in our data-
set [42]. Perinatal clinicians are recommended to perform
screening for perinatal mood disorders at entrance into peri-
natal care as well as in the postpartum period, and our data
reports that screenings may be underperformed, although
additional analyses with more robust data would be needed
to confirm this. As many as 1in 8 women (12.5%) in the
United States report experiencing symptoms of depression
during the first year postpartum; from 2015 to 2018, an esti-
mated 17.7% of women in the United States used an anti-
depressant [41, 43, 44]. Even in patients who are already
diagnosed with a mental illness and/or are on pharmaco-
therapy, it remains the evidence-based recommendation to
perform depression and anxiety screening with a validated
tool [7].

It is unsurprising that living in a rural area and being
non-White were each predictors of a lower number of post-
partum health care visits; for each of these populations, diffi-
culty of access to postpartum care overall, OUD care overall,
and postpartum OUD care specifically is well-supported in
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existing literature [25, 45, 46]. Postpartum OUD patients
specifically in rural parts of Western North Carolina have
previously reported challenges related to transportation,
loss of MPW, and stigma, affecting their ability to attend
postpartum visits [17]. Our claims analysis reinforces these
findings across the state and suggests these challenges are
less of an issue for postpartum OUD patients in more urban
settings.

Strengths and Limitations

This analysis leveraged claims data from a state Medicaid
program to follow postpartum individuals with opioid use
disorder. Although we were able to examine many health
care services among subpopulations, there are some nota-
ble limitations to this analysis.

We defined one of our primary exposures as having MPW
during pregnancy or postpartum. By using this definition, we
are likely misclassifying the real exposure for many indi-
viduals and thus potentially underestimating the effect that
having MPW has on postpartum health care utilization as
some beneficiaries may ultimately qualify for other types of
coverage and thus may not experience the same limitations.
This renders our results conservative. Future investigations
should parse out the impact that MPW in non-expansion
states has on health care access during postpartum.

Similarly, we defined another primary exposure, rural ver-
sus urban, using RUCA codes. While this gives an important
insight into the differential healthcare utilization based on
rural versus urban status, there are regional differences in
health care resources in rural areas [46]. This analysis did
not allow us to examine these differences.

For MOUD utilization, we used the last date of evidence to
show continuation. Defining this measure as such provides
an important insight into how long into postpartum indi-
viduals were able to continue having coverage for MOUD.
However, this measure does not provide information on the
level of adherence or gaps in use. Future analyses should
examine factors associated with adherence to MOUD, as
this has important clinical implications for the recovery of
perinatal patients with OUD. Moreover, we were not able to
determine whether discontinuation was indicated according
to the care plan or due to treatment barriers.

We do not know if or how individuals who appear to
underutilize health care services, such as MOUD, in fact
obtain needed care following the loss of Medicaid coverage.
It is therefore expected that our estimates on utilization may
be conservative. Despite this limitation, the results of this
analysis provide an important insight into the health care
utilization of individuals with OUD across demographic and
treatment strata during the postpartum period.

We used medical and pharmacy claims from a limited
timeframe to identify maternal comorbidities, pharmaco-
therapy use, and postpartum health care utilization. As is
the case with claims data, these data will not provide insight
into the severity of the disease, as would other types of data
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(e.g., survey-based measures). This is important, as OUD
symptoms and treatments may vary in intensity and dura-
tion depending on the severity of the condition. Additionally,
these data were captured pre-COVID-19 as synthetic illicit
opioid use (fentanyl) was rising and rural access to prenatal
care was shifting across the state. The impact of the current
landscape on perinatal OUD warrants additional evaluation
[47, 48].

Similarly, health-related quality of life, an important
measure to understand the overall health care status of an
individual, was not available with these data. Further, health
care systems have had, to varying degrees, growth sur-
rounding education about best practices related to perinatal
substance use disorders [46]. Thus, screening and treat-
ment practices, as well as resources for patients, may have
changed since the study timeframe. Finally, the claims data
obtained may not be generalizable to other populations nor
to populations in states with expanded Medicaid coverage.
Starting on April 1, 2022, North Carolina expanded Medicaid
coverage of postpartum services for 12 months instead of
the previous 60-day limit [49]. Thus, future research is war-
ranted to examine the nuances of these findings and their
applicability to other populations.

Conclusion

In summary, data from this study suggest that significant
gaps in postpartum health care use remain across types of
Medicaid coverage, race, geographic setting, and prenatal
care access. In particular, unstable Medicaid coverage may
significantly disrupt OUD treatment continuity. Facilitating
access to OUD treatment by prioritizing Medicaid and,
more generally, insurance coverage is crucial for the physi-
cal and social wellbeing of perinatal populations and their
families. NCM

Casey Tak, PhD, MPH Assistant Professor, Department of
Pharmacotherapy, University of Utah College of Pharmacy, Salt Lake
City, Utah.

Bayla Ostrach, MA, PhD Assistant Professor, Chobanian & Avedisian
School of Medicine, Boston University, Boston, Massachusetts; Applied
Medical Anthropologist and Community-Based Researcher, Fruit of
Labor Action Research & Technical Assistance, LLC, Marshall, North
Carolina.

Melinda Ramage, FNP-BC, CARN-AP, LCAS Project CARA Research
Faculty, Department of Obstetrics and Gynecology, Mountain Area
Health Education Center.

Acknowledgments

The findings in this manuscript were previously presented at
the 53rd Annual Conference for the American Society of Addiction
Medicine.

Disclosure of interests. The authors report no conflict of interest.

Financial support. This study was supported by the North Carolina
Department of Health and Human Services, Division of Health Benefits.

References

1. Haight SC, Ko JY, Tong VT, Bohm MK, Callaghan WM. Opioid use
disorder documented at delivery hospitalization - United States,
1999-2014. MMWR Morb Mortal Wkly Rep. 2018;67(31):845-849.
doi:10.15585/mmwr.mmé731al

2. Hirai AH, Ko JY, Owens PL, Stocks C, Patrick SW. Neonatal ab-
stinence syndrome and maternal opioid-related diagnoses in

NCMJ voL. 85, No. 6

NCMEDICALJOURNAL.COM



the US, 2010-2017. JAMA. 2021;325(2):146-155. doi:10.1001/
jama.2020.24991

3. American Society of Addiction Medicine. Substance use, misuse,
and use disorders during and following pregnancy, with an emphasis
on opioids. 2017. www.ncdhhs.gov/asam-substance-use-misuse-
and-use-disorders-during-and/open

4. Helmbrecht GD, Thiagarajah S. Management of addiction dis-
orders in pregnancy. J Addict Med. 2008;2(1):1-16. doi:10.1097/
ADM.0b013e318159d81a

5. Mackay L, Ickowicz S, Hayashi K, Abrahams R. Rooming-in and loss
of child custody: Key factors in maternal overdose risk. Addiction.
2020;115(9):1786-1787. doi:10.1111/add.15028

6. Thumath M, Humphreys D, Barlow J, et al. Overdose among moth-
ers: The association between child removal and unintentional drug
overdose in a longitudinal cohort of marginalised women in Canada.
Int J Drug Policy. 2021;91:102977. doi:10.1016/j.drugpo.2020.102977

7. American College of Obstetricians and Gynecologists. ACOG
committee opinion no. 757: Screening for perinatal depres-
sion. Obstet Gynecol. 2018;132(5):e208-e212. doi:10.1097/
AOG.0000000000002927

8. Contraceptive use in the United States: Fact sheet. Guttmacher In-
stitute. May 2021. www.guttmacher.org/fact-sheet/contraceptive-
use-united-states

9. Ko JY, Haight SC, Schillie SF, Bohm MK, Dietz PM. National trends
in hepatitis C infection by opioid use disorder status among preg-
nant women at delivery hospitalization - United States, 2000-2015.
MMWR Morb Mortal Wkly Rep. 2019;68(39):833-838. doi:10.15585/
mmwr.mm6839al

10. Rosenberg ES, Barocas JA. USPSTF's hepatitis C screening
recommendation—A necessary step to tackling an evolving
epidemic. JAMA Netw Open. 2020;3(3):e200538. doi:10.1001/ja-
manetworkopen.2020.0538

1. Schiff DM, Nielsen T, Hoeppner BB, et al. Assessment of racial and
ethnic disparities in the use of medication to treat opioid use disor-
der among pregnant women in Massachusetts. JAMA Netw Open.
2020;3(5):e205734. doi:10.1001/jamanetworkopen.2020.5734

12. Amiri S, McDonell MG, Denney JT, Buchwald D, Amram O. Dis-
parities in access to opioid treatment programs and office-based
buprenorphine treatment across the rural-urban and area depriva-
tion continua: A US nationwide small area analysis. Value Health.
2021;24(2):188-195. doi:10.1016/j.jval.2020.08.2098

13. Orgera K, Tolbert J. The opioid epidemic and Medicaid's role in
facilitating access to treatment. KFF. May 24, 2019. www.kff.org/
medicaid/issue-brief/the-opioid-epidemic-and-medicaids-role-in-
facilitating-access-to-treatment/

14. Leiner C, Cody T, Mullins N, Ramage M, Ostrach BMM. “The ele-
phant in the room;” a qualitative study of perinatal fears in opioid
use disorder treatment in Southern Appalachia. BMC Pregnancy
Childbirth. 2021;21(1):143. doi:10.1186/5s12884-021-03596-w

15. North Carolina Department of Health and Human Services. Basic
Medicaid eligibility. Accessed June 9, 2022. https://medicaid.ncd-
hhs.gov/documents/files/basic-medicaid-eligibility-chart-2019-0/
open

16. Tucker W, Zachary C. Medicaid coverage for pregnant women: A
pathway to healthy outcomes for moms and children. N C Med J.
2020;81(1):51-54. doi:10.18043/ncm.81.1.51

17. Ostrach B, Leiner C. “l didn't want to be on Suboxone at first..." -
Ambivalence in perinatal substance use treatment. J Addict Med.
2019;13(4):264-271. doi:10.1097/adm.0000000000000491

18. Evans JL, Hahn JA, Lum PJ, Stein ES, Page K. Predictors of injection
drug use cessation and relapse in a prospective cohort of young in-
jection drug users in San Francisco, CA (UFO Study). Drug Alcohol De-
pend. 2009;101(3):152-157. doi:10.1016/j.drugalcdep.2008.12.007

19. Palmsten K, Huybrechts KF, Mogun H, et al. Harnessing the Medic-
aid Analytic eXtract (MAX) to evaluate medications in pregnancy:
Design considerations. PloS One. 2013;8(6):e67405. doi:10.1371/
journal.pone.0067405

20.Link HM, Jones H, Miller L, Kaltenbach K, Seligman N. Buprenor-
phine-naloxone use in pregnancy: A systematic review and meta-
analysis. Am J Obstet Gynecol MFM. 2020;2(3):100179. doi:10.1016/j.
ajogmf.2020.100179

21. RUCA Data. Rural Health Research Center. Accessed March 9, 2021.
https://depts.washington.edu/uwruca/ruca-uses.php

NCMJ voL. 85, No. 6

22.Bateman BT, Mhyre JM, Hernandez-Diaz S, et al. Development of
a comorbidity index for use in obstetric patients. Obstet Gynecol.
2013;122(5):957-965. doi:10.1097/A0G.0b013e3182a603bb

23. Ahrens KA, McBride CA, O'Connor A, Meyer MC. Medication
for addiction treatment and postpartum health care utilization
among pregnant persons with opioid use disorder. J Addict Med.
2022;16(1):56-64. doi:10.1097/adm.0000000000000827

24.Substance Abuse and Mental Health Services Administration
(SAMHSA). Key Substance Use and Mental Health Indicators in the
United States: Results from the 2018 National Survey on Drug Use and
Health. NSDUH Series H-54. SAMHSA. 2019. https://store.samhsa.
gov/product/results-2018-national-survey-drug-use-and-health-
nsduh-key-substance-use-and-mental-health

25. Rankin KM, Haider S, Caskey R, Chakraborty A, Roesch P, Handler
A. Healthcare utilization in the postpartum period among lllinois
women with Medicaid paid claims for delivery, 2009-2010. Matern
Child Health J. 2016;20(Suppl 1):144-153. doi:10.1007/5s10995-016-
2043-8

26.Krans EE, Tong ST, Terplan M. Postpartum care for women with
substance use disorders. In: Wright TE, ed. Opioid-Use Disorders in
Pregnancy: Management Guidelines for Improving Outcomes. Cam-
bridge University Press; 2018:105-112.

27. Stone R. Pregnant women and substance use: Fear, stigma, and bar-
riers to care. Health & Justice. 2015;3(1):2. doi:10.1186,/s40352-015-
0015-5

28. Paltrow LM, Flavin J. Arrests of and forced interventions on preg-
nant women in the United States, 1973-2005: Implications for
women's legal status and public health. J Health Polit Policy Law.
2013;38(2):299-343. doi:10.1215/03616878-1966324

29. Patton BP, Krans EE, Kim JY, Jarlenski M. The impact of Medicaid
expansion on postpartum health care utilization among pregnant
women with opioid use disorder. Substance Abus. 2019;40(3):371-
377. doi:10.1080,/08897077.2019.1573209

30. Schiff DM, Nielsen T, Terplan M, et al. Fatal and nonfatal over-
dose among pregnant and postpartum women in Massachusetts.
2018;132(2):466-474. doi:10.1097/a0g.0000000000002734

31. Lagisetty PA, Ross R, Bohnert A, Clay M, Maust DT. Buprenorphine
treatment divide by race/ethnicity and payment. JAMA Psychiatry.
2019;76(9):979-981. doi:10.1001/jamapsychiatry.2019.0876

32. Hughes P, Denslow S, Ostrach B, Fusco C, Tak C. Exploration of the
STOP Act and opioid deaths in North Carolina, 2010-2018. Am J Pub-
lic Health. 2020;110(10):1573-1577. doi:10.2105/AJPH.2020.305748

33. Hughes PM, Ostrach B, Tak CR. Examining differences in opioid
deaths by race in North Carolina following the STOP Act, 2010-
2019. J Subst Use Addict Treat. 2023;155:209171. doi:10.1016/.jo-
sat.2023.209171

34. Goedel WC, Shapiro A, Cerda M, Tsai JW, Hadland SE, Marshall BDL.
Association of racial/ethnic segregation with treatment capacity for
opioid use disorder in counties in the United States. JAMA Netw
Open. 2020;3(4):e203711. doi:10.1001/jamanetworkopen.2020.3711

35. Hall MA, Dugan E, Zheng B, Mishra AK. Trust in physicians and med-
ical institutions: What is it, can it be measured, and does it matter?
Milbank Q. 2001;79(4):613-639, v. doi:10.1111/1468-0009.00223

36.van den Berk-Clark C, McGuire J. Trust in health care providers:
Factors predicting trust among homeless veterans over time. J
Health Care Poor Underserved. 2014;25(3):1278-1290. doi:10.1353/
hpu.2014.0115

37. Whiteman MK, Kissin DM, Samarina A, et al. Determinants of con-
traceptive choice among women with HIV. AIDS. 2009;23 Suppl
1:5S47-S54. doi:10.1097/01.aids.0000363777.76129.b4

38. Terplan M, Hand DJ, Hutchinson M, Salisbury-Afshar E, Heil SH.
Contraceptive use and method choice among women with opioid
and other substance use disorders: A systematic review. Prev Med.
2015;80:23-31. doi:10.1016/j.ypmed.2015.04.008

39. Heil SH, Jones HE, Arria A, et al. Unintended pregnancy in opi-
oid-abusing women. J Subst Abuse Treat. 2011;40(2):199-202.
doi:10.1016/j.jsat.2010.08.011

40.Krans EE, Kim JY, James AE 3rd, Kelley DK, Jarlenski M. Postpar-
tum contraceptive use and interpregnancy interval among women
with opioid use disorder. Drug Alcohol Depend. 2018;185:207-213.
doi:10.1016/j.drugalcdep.2017.12.023

41. Bauman BL, Ko JY, Cox S, et al. Vital signs: Postpartum depres-
sive symptoms and provider discussions about perinatal de-

469

NCMEDICALJOURNAL.COM



pression - United States, 2018. MMWR Morb Mortal Wkly Rep.
2020;69(19):575-581. doi:10.15585/mmwr.mm6919a2

42.North Carolina Medicaid. Health check program guide. 2020.
https://medicaid.ncdhhs.gov/documents/medicaid/epsdt/pro-
gram-guide-2020/open

43. Symptoms of depression among women. Centers for Disease Con-
trol and Prevention. Accessed February 19, 2021. https://www.cdc.
gov/reproductive-health/depression/?CDC_AAref_Val=https://
www.cdc.gov/reproductivehealth/depression/index.htm

44.Brody DJ, Gu Q. Antidepressant use among adults: United States,
2015-2018. Centers for Disease Control. September 2020. https://
www.cdc.gov/nchs/products/databriefs/db377.htm

45, Heil SH, Sigmon SC, Jones HE, Wagner M. Comparison of char-
acteristics of opioid-using pregnant women in rural and ur-
ban settings. Am J Drug Alcohol Abuse. 2008;34(4):463-471.
doi:10.1080/00952990802122358

46.Galvin SL, Ramage M, Leiner C, Sullivan MH, Fagan EB. A cohort
comparison of differences between regional and Buncombe County
patients of a comprehensive perinatal substance use disorders pro-
gram in Western North Carolina. N C Med J. 2020;81(3):157-165.
doi:10.18043/ncm.81.3.157

47. Ciccarone D. Fentanyl in the US heroin supply: A rapidly changing
risk environment. Int J Drug Policy. 2017;46:107-111. doi:10.1016/j.
drugpo.2017.06.010

48.Sullivan MH, Denslow S, Lorenz K, Dixon S, Kelly E, Foley KA. Ex-
ploration of the effects of rural obstetric unit closures on birth
outcomes in North Carolina. J Rural Health. 2021;37(2):373-384.
doi:10.1111/jrh.12546

49.North Carolina Department of Health and Human Services. Im-
proved Medicaid postpartum care benefits. April 2022. Accessed
June 14, 2022. https://medicaid.ncdhhs.gov/media/11099/
download?attachment

Statement of Ownership, Management, and Circulation of the NCMJ for December 2024 (required by 39 U.S.C. 3685)

The NCMJ is published bi-monthly by the North Carolina Institute of Medicine and The Duke Endowment. General
business offices of the publisher are located at 725 Martin Luther King, Jr. Boulevard, Chapel Hill, NC 27516. Co-Publishers:
Michelle G. Ries, MPH, Chapel Hill, NC, and Rhett N. Mabry, MHA, Charlotte, NC. Editor in Chief: Peter J. Morris, MD, MPH,
MDiv, Chapel Hill, NC. Managing Editor: Kaitlin Phillips, MS, Chapel Hill, NC. Owners: North Carolina Institute of Medicine,
725 Martin Luther King, Jr. Boulevard, Chapel Hill, NC, 27516, and The Duke Endowment, 800 E Morehead St, Charlotte, NC
28202. Known bondholders, mortgagees, and other security holders owning or holding 1 percent or more of the total amount

of bonds, mortgages, or other securities: None.

The average number of copies of each issue during the preceding 12 months are: a. Total number of copies printed: 2,664.
b. Paid and/or requested circulation: 0. Paid/requested outside-county mail subscriptions stated on Form 3541: 2,211. 2.
Paid in-county subscriptions: O. 3. Sales through dealers and carriers, street vendors, counter sales, and other non-USPS
paid distribution: 453. Other classes mailed through the USPS: O. c. Total paid and/or requested circulation: 2,664. d. Free
distribution by mail. O. Free outside-county copies: 0. 2. Free in-county copies: O. 3. Free mailed at other classes through USPS:
0. 4. Free distribution outside the mail: O. e. Total free distribution: O. f. Total distribution: 2,664. g. Copies not distributed: O.

h. Total: 2,664. i. Percent paid: 100.

The actual number of copies of a single issue published nearest to the filing date (July/August 2024) are: a. Total number of
copies printed: 2,524. b. Paid and/or requested circulation. 0. Paid/requested outside-county mail subscriptions stated on
Form 3541: 2,148. 2. Paid in-county subscriptions: O. 3. Sales through dealers and carriers, street vendors, counter sales, and
other non-USPS paid distribution: 376. 4. Other classes mailed through the USPS: O. c. Total paid and/or requested circulation:
2,524. d. Free distribution by mail. O. Free outside-county copies: 0. 2. Free in-county copies: O. 3. Free mailed at other classes
through USPS: 0. 4. Free distribution outside the mail: O. e. Total free distribution: O. f. Total distribution: 3,041. g. Copies not

distributed: 0. h. Total: 2,524. i. Percent paid: 100.

| certify that this statement of ownership is correct and complete.

Michelle G. Ries, MPH
Co-Publisher

470

NCMJ voL. 85, No. 6

NCMEDICALJOURNAL.COM



