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Abstract

Background: Although medications to treat opioid use disorder (MOUD) are the standard of 

care during pregnancy, there are many potential gaps in the cascade of care for pregnant people 

experiencing incarceration.

Methods: We conducted a retrospective cohort study of pregnant people with opioid use disorder 

incarcerated in a Southeastern women’s prison from 2016–2019. The primary outcomes were 

access to MOUD during incarceration and continuity in the community. We used descriptive 

statistics to summarize aspects of our sample and logistic regression to identify predictors of 

MOUD receipt during incarceration.

Results: Of the 279 pregnant people with OUD included in the analysis, only 40.1% (n=112) 

received MOUD during incarceration, including 67 (59.8%) who received methadone and 45 

(40.1%) who received buprenorphine. Less than one-third of the participants were referred to a 

community MOUD provider (n=83, 30%) on return to the community. Significant predictors of 

MOUD receipt included medium/close custody level during incarceration, incarceration during the 
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latter portion of the study period, pre-incarceration heroin use, and receipt of pre-incarceration 

MOUD.

Conclusions: Although prisons can serve as an important site of retention in MOUD for some 

pregnant people, there were substantial gaps in initiation of MOUD and retention in MOUD 

among pregnant people with OUD imprisoned in the Southeast during the study period.

Opioid Use Disorder, Treatment, and Pregnancy

Opioid use disorder (OUD) continues to be a significant and increasing problem among 

reproductive age people and those who are pregnant.11–3 People who experience OUD 

during pregnancy face complicating factors including trauma, social stigma, discrimination 

and the changes in physiology during pregnancy. For pregnant people with OUD, stigma and 

discrimination from the legal system, their own families, and society at large, are thought to 

contribute to the high risk for overdose and death both during pregnancy and the postpartum 

period.4–6

Treatment with MOUD in pregnancy reduces fetal exposure to non-prescribed opioid 

use, improves adherence to prenatal care, and improves neonatal birth weights, generally 

outweighing the risk of medication-induced neonatal abstinence syndrome (NAS).5,7,8 

This risk and benefit calculation may be particularly true for people in facilities without 

the comprehensive medical and psychosocial supports needed for supervised, medication-

assisted withdrawal.9 Medically supervised withdrawal or discontinuation of MOUD during 

pregnancy or the postpartum period in carefully chosen contexts with high levels of medical 

and social support is possible, but has also been associated with mixed safety data, higher 

rates of return to substance use compared with MOUD, ultimately leading to increased 

non-prescribed fetal opioid exposure, and increased risk of overdose.10

In the immediate postpartum period, guidelines recommend maintenance of MOUD at 

the pregnancy dose. Adequate pain control for postpartum people who received MOUD 

during pregnancy generally includes individually tailored doses of both non-steroidal anti-

inflammatory medications and opioid medications.11 Expert opinion regarding the duration 

of MOUD therapy suggest that MOUD only be stopped after the person is ready to live 

without the medication. Clinical recommendations for people who received MOUD during 

pregnancy include continuation of MOUD at least until the person endorses readiness to 

discontinue, lives in a drug-free home, the infant sleeps through the night, breastfeeding is 

completed, and there are multiple indicators of stability in the person’s life.9 Continuation of 

long-term MOUD after pregnancy may mitigate the heightened risk of death that persists for 

at least a decade for postpartum people with OUD.12

1We recognize the range of gender identities held by individuals who are pregnant. In particular, we strive to use the gender inclusive 
terms “pregnant person” or “pregnant people” to affirm that some people who have the physiologic ability to become pregnant and 
give birth do not identify as women. When previously published research has used the terminology “females” or “women,” we use 
those terms here for consistency. North Carolina Department of Public Safety (NCDPS) public and medical records do not include 
gender identity but report only sex-assigned-at-birth.
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Prisons, Pregnancy, and OUD Treatment.

Women with substance use disorders are an increasingly prevalent demographic in US 

prisons and jails.13–16 Jails generally house people between arrest and trial or for sentences 

less than a year. People incarcerated in prisons have usually been sentenced to a year or 

more. Approximately 4–6% of women are pregnant at the time of arrest, and the population 

experiencing the intersection of pregnancy, OUD, and incarceration has also increased in 

recent years.17,18 This increase is reflected in a corresponding increase in referrals from 

prisons and jails for treatment of OUD in pregnancy, and a national OUD prevalence of 26% 

in incarcerated people.19,20 The Southeastern US has disproportionately high numbers of 

women incarcerated for OUD-related charges, and the rate of OUD among pregnant women 

imprisoned in North Carolina is approximately 50%.21–24

People with OUD who abstain from opioid use during a period of incarceration are at 40 

times greater risk of death from overdose during their first two weeks in the community, 

compared with someone who did not experience incarceration;25 women, and particularly 

postpartum women may be at particularly high risk of overdose death.4,26 Initiation of 

MOUD for women during incarceration improves engagement and retention in community-

based treatment, increases abstinence after community re-entry, and decreases overdose 

deaths.27–29

Despite these demonstrated benefits, some prison and jail facilities do not offer MOUD, 

resulting in a forced withdrawal from opioids at the time of incarceration.20 MOUD may 

be provided only during pregnancy, with immediate postpartum discontinuation.20,23,30,31 

This postpartum withdrawal from MOUD is largely due to an administrative preference for 

“drug-free” treatment and security concerns about increasing the availability of opioids 

inside the facility, although stigma and discrimination are also important drivers of 

decreased access to MOUD.30–32 In our prior work with a incarcerated pregnant sample, 

we demonstrated unmet need for MOUD during pregnancy, postpartum withdrawal from 

MOUD, and a 19% rate of referral for MOUD in the community after incarceration.23 

This discontinuity of treatment is inconsistent with clinical recommendations,33 and thus, 

descriptions of the experience of postpartum withdrawal are largely absent from the 

literature.

Objectives.

Our primary objective was to measure access to and continuity of MOUD during pregnancy 

in a Southeastern prison from 2016–2019. Our secondary objective was to describe 

postpartum withdrawal and pain experiences for those who delivered during an episode 

of incarceration.

Methods

Setting.

We conducted a retrospective cohort study of pregnant people with OUD at the North 

Carolina Correctional Institution for Women (NCCIW) from 2016–2019. NCCIW is the 

only state prison facility housing pregnant people and has a total capacity of 1,776.34 During 
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the study period, a total of 12,470 women aged 18–45 entered NCCIW, an average of 3,118 

per year. Of those, 28% carried sentences of 12 months or less, 41% were sentenced to 1–2 

years, 17% were sentenced for 2–5 years, and 3% were sentenced to more than 5 years.35 

Seven percent were people transferred to the prison from a county jail under the safekeeping 

policy, which provides for transfer to the prison pre-trial detention or jail incarceration for 

services unavailable in the jail.36 Safekeeping was used due to pregnancy for approximately 

60 people each year.37 People transferred for safekeeping during pregnancy return to county 

jail custody postpartum. During the study period, the total daily pregnancy census ranged 

from 20–60 people.

The Institutional Review Board at our institution (#18–2027 and #19–3247) and the North 

Carolina Department of Public Safety (NCDPS) Human Subjects Research Committee 

(#1908–03 and #2005–01) reviewed and approved this project with waivers of informed 

consent and Health Insurance Portability and Accountability Act authorization for this 

retrospective study.

Study participants.

Participants were eligible for this analysis if they were pregnant and incarcerated at 

NCCIW from 2016 to 2019, and were identified as having OUD. Potential participants 

were identified through prison prenatal clinic roster problem lists and OUD was confirmed 

through review of clinic records. All available weekly paper clinic rosters were reviewed. 

Rosters were only available for 14 weeks of 2016, 16 weeks of 2017, 44 weeks of 2018, 

and 49 weeks of 2019; records for the other weeks had been lost and neither digital 

nor paper copies could be located. Potential participants were excluded if their pregnancy 

and incarceration overlapped by only a very short time, including experiencing pregnancy 

loss and/or returning to the community within 24–72 hours. Data regarding duration of 

jail incarceration prior to arrival at the prison were not available. Those transferred for 

safekeeping were typically sent urgently due to acute withdrawal symptoms, while others 

had often spent more time in jail. Deliveries were identified during review of the NCDPS 

electronic medical record (EMR) and confirmed through review of the delivering hospital 

EMR.

Medication administration.

Intake procedures at NCCIW during pregnancy include assessment for non-prescribed 

substance use and withdrawal symptoms by nursing staff, facility primary care physicians 

and later by behavioral health clinicians. People who were not pregnant were not eligible 

for referral for MOUD. For pregnant people, oxycodone 30 mg three times daily was used 

to treat acute withdrawal until they could be referred for MOUD, withdrawn via gradual 

taper of the oxycodone dose over several weeks, or delivery of their pregnancy. Prior 

to midyear 2018, people without acute opioid withdrawal symptoms were not considered 

eligible for MOUD. Consensus among medical providers at NCCIW during this period 

was to recommend withdrawal from opioids during the first trimester and only to consider 

MOUD during the second and third trimester (personal communication, August, 2017). 

Women who were late in the third trimester at intake were sometimes prescribed oxycodone 

for management of withdrawal until delivery rather than being referred for MOUD; this 
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practice was discontinued in mid-2018. MOUD was prescribed and administered at an 

off-site facility contracted with NCDPS; those referred to this facility were transported daily 

and directly observed receiving either methadone or buprenorphine treatment.

Measures.

The primary outcomes were abstracted from the patient profile, clinic notes, and 

scanned documents in the NCDPS EMR. Secondary maternal outcomes were abstracted 

from provider and nursing notes and medication administration records in the NCDPS 

EMR and flow sheets from the hospital EMR where delivery occurred. Substance 

use during pregnancy was abstracted from self-report via NCDPS EMR. Incarceration, 

sociodemographic, and obstetric variables were abstracted from the NCDPS EMR. All data 

were abstracted by trained research assistants (SZ, RS) and reviewed by a board-certified 

OB/GYN (AK). Data abstracted from the EMRs was entered into a secure REDCap database 

without any identifying information.

Access to and continuity of MOUD outcomes.—The two primary outcomes 

were measures of (1) access to and (2) continuity of MOUD. Access to MOUD 

during incarceration was operationalized as a binary variable defined as either MOUD 

(buprenorphine or methadone) or non-standard treatment (including either no treatment 

or oxycodone). Continuity of MOUD was measured as referral to a community MOUD 

provider at the time of community re-entry, coded as a binary variable (yes/no).

Postpartum outcomes.—These secondary outcomes included withdrawal experiences 

on return to NCCIW and postpartum pain scores prior to hospital discharge. Withdrawal was 

measured during the first week after hospital discharge. Symptom severity was measured 

using the number of withdrawal symptoms recorded in prison nursing and provider notes per 

day and binary variables indicating whether a participant had any withdrawal symptoms 

recorded per day. Withdrawal treatment was measured as the number of withdrawal 

medications (including ondansetron, clonidine, and oxycodone as part of a taper) taken per 

day and binary variables indicating whether any withdrawal medication was given each day. 

Hospital nurses measured postpartum pain scores using a subjective self-report scale (0–10, 

with 0 indicating no pain and 10 indicating the worst pain ever). Pain scores were abstracted 

from the record during up to four hospital days postpartum. We calculated the average and 

maximum pain scores per day from up to 10 pain scores abstracted from each day.

Explanatory variables.—Potential explanatory variables were based on the existing 

literature on MOUD receipt. Sociodemographic variables included race, age at the time 

of incarceration, and completion of high school (yes/no). Race was categorized according 

to NCDPS, and was dichotomized into White and non-White due to small subsample 

sizes to prevent deductive disclosure. A set of binary variables were created to assess 

pre-incarceration substance use, including alcohol, amphetamines, cannabis, cocaine, 

hallucinogens, heroin, inhalants, other non-prescribed opioids, sedatives, and tobacco. 

Abstraction of data from the prison EMR did not permit further categorization of the 

“other non-prescribed opioids.” Incarceration variables included participants’ prison-defined 

custody level (minimum, medium or close security), a binary variable indicating safekeeping 
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status, a binary variable indicating delivery during their incarceration, the duration of 

incarceration during pregnancy (days), and the projected remaining days of incarceration 

after delivery. Obstetric variables included pregnancy trimester at the time of incarceration 

and whether delivery occurred during the episode of incarceration. Estimated delivery date 

(EDD), or “due date” for the pregnancy was used as a measure of calendar time.

Descriptive variables.—Additional descriptive variables were abstracted to thoroughly 

describe the sample and treatment characteristics but were not included in the inferential 

analyses. Additional descriptive obstetric data included the number of prior pregnancies, 

number of living children, pregnancy complications, and mode of delivery (vaginal birth 

or cesarean section). We assessed the type of medication (buprenorphine vs. methadone vs. 

oxycodone), initial dose (in milligrams), dosage at time of delivery or community re-entry 

(in milligrams).

Statistical Analyses.

Analyses were conducted with all non-missing data for that outcome using Stata and R 

statistical programs.38,39 We chose a Type I error rate of .05 for all tests of significance.

Descriptive statistics.—We calculated frequencies and percentages for all categorical 

variables. We described continuous variables with means and standard deviations.

Primary outcomes.—For receipt of MOUD, we estimated unadjusted odds ratios (ORs) 

and 95% confidence intervals (CIs) for the predictor variables using logistic regression. 

Explanatory variables that were statistically significantly associated with receipt of MOUD 

were then retained in a multivariable logistic regression to estimate adjusted odds ratios 

(aORs) and 95% CIs. For a referral for MOUD continuation in the community, we 

estimated an unadjusted OR and 95% CI using receipt of MOUD during incarceration as a 

predictor. Based on our prior work, we anticipated that only a small number of participants 

would be referred for MOUD continuation such that a multivariable regression would be 

underpowered.23

Secondary outcomes.—For postpartum withdrawal outcomes, analyses were conducted 

on the subsample who delivered during incarceration and had received MOUD. We 

calculated the average number of withdrawal symptoms experienced and medications 

received during the seven days after return to the prison. The binary outcome of any 

withdrawal was compared between the methadone and buprenorphine groups using logistic 

regression with medication group and time (in days) as covariates. The coefficients in the 

logistic regression were estimated using generalized estimation equations (GEE) with an 

exchangeable correlation matrix to account for the correlation between the participant’s 

seven days of measured outcomes. For postpartum pain, the analysis of pain scores was 

stratified by mode of delivery given well-established differences in pain following a vaginal 

birth and cesarean section.40 Within each mode of delivery, pain scores were compared 

across groups using one-way ANOVA.
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Results

Study sample.

There were 359 pregnant individuals with OUD identified as potential participants based on 

their prenatal clinic problem lists. This represented an average of 58% of pregnant people 

imprisoned at NCCIW during the study period. Of this group, 5 were excluded because they 

returned to the community before any pregnancy-related information was entered into the 

medical record, 6 could not be matched with patients in the medical record, 7 were either 

not pregnant or had a first trimester pregnancy loss or termination shortly after arrival at 

the facility, and 62 women were excluded because a history of opioid use could not be 

confirmed in the record. The remaining 279 participants met criteria for OUD by having 

documented in the medical record 1) recent prior treatment with MOUD OR withdrawal or 

tolerance to opioids; and 2) persistent use of opioids despite health and social consequences. 

No potential participants had been prescribed opioids during pregnancy other than opioid 

agonist MOUD. There were 279 pregnant individuals with OUD included in the analysis. 

There were 124 pregnant people who delivered during incarceration, including 91 who had 

vaginal deliveries and 31 who had cesarean deliveries. Of these 124 participants, 49 had 

received MOUD during pregnancy.

Missing data.

Paper records were only available for 27% of weeks in 2016, 31% of 2017, 85% of 2018, 

and 94% of 2019. For the participants whose data was abstracted, there was no missing 

data on age, race, custody status, safekeeping status, pre-incarceration substance use or the 

MOUD variables. There were 2 (<1%) participants missing community MOUD referral 

data. There were 4 (1%) participants with missing data on education and 95 (34%) with 

missing data on the duration of incarceration. There were 7 (3%) for whom gestational age 

at the time of incarceration could not be determined, 8 (3%) with missing estimated date of 

delivery, 2 (<1%) missing the mode of delivery, 5 (2%) with missing data on the number of 

prior pregnancies and deliveries.

Participant Characteristics.

The mean age was 28.7 (SD=4.6) and most participants were White (n=258, 92.5%). The 

majority of pregnant participants were assigned to minimum custody level (n=155, 56%) 

while 122 (44%) were assigned to medium/close custody. The safekeeping policy resulted in 

a relatively large number of referral admissions to the prison (n=110; 39%). Specific opioid 

use prior to incarceration included heroin (n=63; 22.6%) and other opioids (n=247; 88.5%). 

Other reported substance use prior to incarceration included tobacco (n=208, 74.5%), 

alcohol (n=82, 29.4%), cannabis (n=92, 33%), and amphetamines (n=94, 33.7%). Less than 

one-third of participants (n=85, 30.5%) were receiving MOUD prior to incarceration, and 

of those who were, 55.3% (n=47) were receiving buprenorphine and 44.7% (n=38) were 

receiving methadone. At the time of incarceration, 23.2% (n=63) of participants were in 

their first trimester of pregnancy, 41.2% (n=112) in their second, and 35.7% (n=97) in their 

third. The mean number of total pregnancies including the current pregnancy was 3.8 (SD 

= 1.98) and mean total number of living children was 2.0 (SD = 1.67). The most frequently 

reported pregnancy complication was mental health issues (21.1%, n=59). There were 30 
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participants (10.7%) with a noted diagnosis of Hepatitis C. Participant characteristics are 

shown in Table 1.

Primary Outcome:

Of the 279 participants, 40% (n=112) received MOUD during their incarceration. Of these 

112 participants, 67 (60%) received methadone and 45 (40.1%) received buprenorphine. 

Of the 167 participants (60%) who received non-standard treatment, 52 (31%) received 

oxycodone maintenance or taper. The average initial dose of methadone was 44.5 mg 

(SD=27.0; Range=5–135) and average initial buprenorphine dose was 10.2 mg (SD=6.4; 

Range=2–24). At time of delivery or discharge, the average methadone dose was 67.9 

mg (SD=29.6; Range 0–135) and average buprenorphine dose was 18.3 mg (SD=11.5; 

Range=2–34 mg).

Unadjusted and adjusted ORs for receiving MOUD during incarceration are shown in 

Table 2. In the unadjusted models, participants assigned medium/close custody levels were 

significantly more likely to receive MOUD than participants at minimum custody level. 

Participants in the first trimester of pregnancy were no more or less likely to receive MOUD 

than participants in the third trimester, but were significantly less likely to receive MOUD 

than participants in the second trimester. Incarceration during the latter portion of the study 

period, as measured by the estimated due date of pregnancy in 2019–2020 was a predictor 

of receipt of MOUD. Participants with a pre-incarceration history of heroin use and a 

pre-incarceration history of MOUD treatment were significantly more like to receive MOUD 

than participants without such histories. None of the pre-incarceration non-opioid substance 

use variables were statistically significant predictors of receipt of MOUD in prison. All 

the statistically significant univariate predictors as noted in Table 3 were included in a 

multivariable logistic regression model. Medium/close custody level, estimated due date, 

pre-incarceration heroin use, and pre-incarceration MOUD remained significant predictors 

of MOUD receipt.

Overall, less than one-third of the participants were referred to a community MOUD 

provider at release from prison (n=83, 30%). Of the 112 participants who received MOUD 

during incarceration, the majority (n=74; 66.1%) received a referral. Referrals were similar 

between participants receiving methadone and buprenorphine, with 60.9% (n = 42) and 

74.4% (n = 32) respectively, receiving a community referral. Of those who received non-

standard treatment (n=165), only 9 (5.4%) were referred to a community MOUD provider.

Secondary Outcomes.

Postpartum Withdrawal.—There were 49 participants who received MOUD during 

pregnancy and delivered during incarceration, including 34 (69%) who received methadone 

and 15 (31%) who received buprenorphine. The average number of symptoms documented 

each day is shown in Figure 1; since the average was approximately one symptom 

throughout the time period, we used the dichotomized outcome with any symptom in 

the model. The logistic regression analysis showed a significant linear time trend with a 

reduction in the odds of any withdrawal symptoms each day by 19% (95% CI: 8%, 28%). 

The odds of any withdrawal symptom for the buprenorphine group were 36% (95% CI: 
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−34%, 69%) lower than the odds for the methadone group, but the difference did not reach 

statistical significance. Participants received an average of one medication for withdrawal 

each day, including opioid medications (oxycodone, Percocet), medications for nausea 

(ondansetron, promethazine), and other symptomatic therapy (clonidine, diphenhydramine, 

gabapentin).

Postpartum Pain.—Table S1 reports a summary of our examination of post-partum pain 

scores. There were no significant differences in postpartum pain across medication groups 

following either vaginal delivery or cesarean section. There were no statistically significant 

differences in the amount of acetaminophen, ibuprofen, or oxycodone on any postpartum or 

postoperative day between the groups (data not shown).

Discussion

The cascade of care for individuals with OUD begins with diagnosis and continues through 

engagement in care, initiation of MOUD, retention in MOUD for more than six months, 

and then ongoing management of OUD in remission.41 We found a significant gap in 

initiation of MOUD among pregnant people imprisoned in North Carolina between 2016 

and 2019. It is important to note that receipt of MOUD was significantly more likely during 

the second half of the study period. This improvement reflects policy changes at NCCIW 

that were implemented in 2018 and 2019, including permitting the initiation of MOUD 

without signs or symptoms of active opioid withdrawal and involving obstetric providers 

in screening for OUD and referring for MOUD initiation during incarceration.23 Despite 

these progressive changes, a majority of pregnant people with OUD were not treated with 

MOUD during the study period. Of those people who did not initiate treatment during 

incarceration, only a very small proportion was referred for MOUD in the community. 

Although pre-incarceration receipt of MOUD was a significant predictor of MOUD receipt 

during incarceration, suggesting that the prison can serve as an important site of retention 

in MOUD, we also identified substantial gaps in MOUD retention. Referral for MOUD in 

the community was not universal for those who had received MOUD during pregnancy and 

participants who delivered while they remained incarcerated were withdrawn from MOUD 

at the time of hospital discharge. These policies reverse progress along the OUD treatment 

cascade by requiring that individuals re-engage with care in the community and re-initiate 

MOUD after leaving the prison.

Of all of the pre-incarceration substance use measures, only pre-incarceration heroin use was 

a significant predictor of MOUD receipt. We speculate that this association may be driven 

in part by differences in the severity of acute withdrawal by pre-incarceration opioid dose 

and route of administration, with heroin users potentially more likely to be injection users 

and to have used higher opioid doses.42 Active withdrawal symptoms were a prerequisite 

of MOUD initiation during the first half of the study period, and our clinical experience 

supports that even once eligibility for MOUD was expanded, those experiencing withdrawal 

symptoms on arrival to the prison facility were more likely to be referred for MOUD. We 

also identified that participants assigned to higher custody levels (i.e., medium or close 

custody) were more likely to receive MOUD compared with participants assigned to the 

minimum custody level. There is not an obvious policy corollary to this finding, as all 
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participants were in the same facility and assessed by the same providers, although it may be 

that some of the same factors that are associated with heightened withdrawal symptoms are 

also associated with the measures used by the prison administration to assess security risks 

and assign custody levels.

Because withdrawal of MOUD postpartum in the community is not an evidence-based 

practice, our description of postpartum MOUD withdrawal experiences is novel. The 

somewhat more severe withdrawal experiences in the methadone group compared with 

participants who received buprenorphine is an expected finding consistent with the 

mechanisms of action and pharmacokinetics of the two medications. In the only randomized 

trial to date comparing methadone continuation versus withdrawal during incarceration, 

those who experienced withdrawal were significantly less likely to engage in care after 

returning to the community, were more likely to experience non-fatal overdoses, and were 

more likely to use heroin and inject drugs compared with those who had continued access 

to methadone.43,44 While administration of MOUD during incarceration has been shown 

to be highly beneficial, withdrawal during incarceration results in disruption in care and a 

decreased opioid tolerance that leads to the increased risk of overdose in the community and 

may contribute to the elevated risk of death for postpartum people with OUD that persists 

for a decade or more.12,25 The potential harms of withdrawal during incarceration are 

also supported by qualitative work showing that individuals who experience high levels of 

withdrawal symptoms from methadone during incarceration experience subsequent aversion 

to MOUD in the community.45

Our finding of a predominance of methadone use during incarceration despite more 

buprenorphine use prior to incarceration raises additional questions regarding withdrawal 

experiences and continuity of MOUD access. A substantial number of participants who 

received buprenorphine prior to incarceration received non-standard care once they were 

incarcerated. This may be due to a shorter duration of withdrawal symptoms compared with 

methadone leading to resolution of symptoms in jail prior to transfer to NCCIW. Given the 

relatively wide availability of buprenorphine for OUD in North Carolina, incarceration may 

be a substantial source of discontinuity in buprenorphine treatment.46 The statistically non-

significant trend toward increased continuation of methadone compared with buprenorphine 

in our data may also point to disparate MOUD withdrawal experiences by medication type 

with unknown, but likely negative, consequences for ongoing treatment.

The findings of this study are limited by its retrospective nature and available prison records. 

Participants were identified for the study using paper records available for portions of 

each year during the study period. While the missing records are not expected to differ 

significantly, there are certainly some missed pregnant people with OUD identified only in 

the inaccessible records. In addition, abstraction of sensitive data from all medical records 

is dependent on information disclosed to health care providers. Additionally, our postpartum 

data analysis is particularly limited by small sample size and the relatively short duration of 

data collection for withdrawal symptoms.

Taken together, these findings are powerful despite the limitations. There are significant 

gaps in the OUD cascade of care for pregnant people who are incarcerated in North 
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Carolina, both in access to MOUD initiation and retention in treatment. Those who do 

receive MOUD during incarceration experience meaningful withdrawal symptoms when 

medications are discontinued after delivery. These are important implementation concerns 

for an intervention that has demonstrated effectiveness at improving maternal outcomes, 

engagement in treatment, and abstinence from non-prescribed opioids, and decreasing 

overdose deaths during the community re-entry period both in pregnancy and the postpartum 

period. Future work must prioritize creating and adapting interventions to improve access to 

and retention in MOUD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Only 40% of eligible pregnant people with opioid use disorder received either 

buprenorphine or methadone during incarceration

• Fewer than one-third were referred for medications for opioid use disorder 

when they returned to the community after incarceration

• Withdrawal symptoms are common among people whose buprenorphine or 

methadone are discontinued immediately postpartum during incarceration
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Figure 1. 
The mean number of withdrawal symptoms documented each day with 95% confidence 

intervals, by methadone or buprenorphine receipt during pregnancy, following hospital 

discharge to a Southeastern women’s prison after vaginal and cesarean deliveries, 2016–201
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Table 1.

Sociodemographic, pregnancy, and substance use characteristics among pregnant people with opioid use 

disorder incarcerated in a Southeastern prison between 2016–2019 who received either opioid agonist 

medications for opioid use disorder or non-standard treatment (n=279)

Overall (n = 279) MOUD (n = 112, 40.1%) Non-Standard Treatment (n 
= 167, 59.9%)

Age — Mean ( SD ) 28.3 (4.6) 28.8 (4.0) 28.1 (5.1)

Race — N (%)

  Non-White 21 (8%) 8 (7%) 13 (8%)

  White 258 (92%) 104 (93%) 152 (92%)

Completed High School — N (%)

  No 96 (34%) 39 (35%) 57 (34%)

  Yes 183 (66%) 73 (65%) 110 (66%)

Custody Level — N (%)

  Minimum 155 (56%) 49 (44%) 106 (64%)

  Medium/Close 122 (44%) 63 (56%) 59 (36%)

Safekeeper — N (%)

  No 169 (61%) 62 (55%) 107 (64%)

  Yes 110 (39%) 50 (45%) 60 (36%)

Pregnancy Trimester at Intake — N (%)

  First 63 (23%) 17 (15%) 46 (29%)

  Second 112 (41%) 53 (48%) 59 (36%)

  Third 97 (36%) 40 (36%) 57 (35%)

Estimated Due Date — N (%)

  2015–2018 145 (54%) 45 (40%) 100 (63%)

  2019–2020 126 (46%) 67 (60%) 59 (37%)

Duration of Incarceration During Delivery Prior to 
Release — N (%)

94.7 (61.0) 100.3 (59.7) 89.6 (62.1)

  No 154 (55%) 63 (56%) 91 (55%)

  Yes 125 (45%) 49 (44%) 76 (45%)

Pre-Incarceration Substance use — N (%)

  Tobacco 208 (75%) 83 (74%) 125 (75%)

  Alcohol 82 (29%) 32 (29%) 50 (30%)

  Cannabis 92 (33%) 34 (30%) 58 (35%)

  Cocaine 82 (29%) 27 (24%) 55 (33%)

  Amphetamine 94 (34%) 40 (36%) 54 (32%)

  Heroin 63 (23%) 34 (30%) 29 (17%)

  Other Opioids 247 (88%) 97 (87%) 150 (90%)

Pre-Incarceration MOUD

  No 194 (70%) 49 (44%) 145 (87%)

  Yes 85 (30%) 63 (56%) 22 (13%)

Pre-Incarceration MOUD Medication

  Buprenorphine 48 (56%) 32 (50%) 16 (73%)
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Overall (n = 279) MOUD (n = 112, 40.1%) Non-Standard Treatment (n 
= 167, 59.9%)

  Methadone 38 (44%) 32 (50%) 6 (27%)

Notes: Where data were missing for a variable (see text for details), the reported percentage is for the non-missing data. All pre-incarceration 
substance use is self-reported. MOUD = Medications for Opioid Use Disorder
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Table 2.

Unadjusted and adjusted odds ratios and 95% confidence intervals for receipt of medications for opioid use 

disorder during pregnancy in a Southeastern prison, 2016–2019 (n = 279).

OR 95% CI aOR 95% CI

Age 1.03 (0.98, 1.08)

White Race (Reference = Non-White) 1.10 (0.44, 2.74)

Completed High School (Reference = No) 0.97 (0.59, 1.60)

Medium/Close Custody Level (Reference = Minimum) 2.31 (1.41, 3.77) 2.51 (1.32, 4.77)

Safekeeper (Reference = No) 1.44 (0.88, 2.34)

Pregnancy Trimester at Intake (Reference = First)

Second 2.43 (1.24, 4.74) 1.58 (0.71, 3.54)

Third 1.90 (0.95, 3.78) 1.26 (0.53, 2.97)

Estimated Due Date 2019–2020 (Reference = 2015–2018) 2.52 (1.54, 4.14) 3.53 (1.83, 6.83)

Duration of Incarceration During Pregnancy (Days) 1.00 (1.00, 1.01)

Delivery Prior to Release (Reference = No) 0.93 (0.58, 1.51)

Pre-Incarceration Substance Use

Tobacco (Reference = No) 0.96 (0.55, 1.66)

Alcohol (Reference = No) 0.94 (0.55, 1.58)

Cannabis (Reference = No) 0.82 (0.49, 1.37)

Cocaine (Reference = No) 0.65 (0.38, 1.11)

Amphetamine (Reference = No) 1.16 (0.70, 1.92)

Heroin (Reference = No) 2.07 (1.17, 3.66) 3.09 (1.49, 6.42)

Other Opioid (Reference = No) 0.73 (0.35, 1.53)

Pre-Incarceration MOUD (Reference = No) 8.47 (4.73, 15.19) 16.87 (7.99, 35.62)

Pre-Incarceration MOUD Medication

  Buprenorphine Reference

  Methadone 2.67 (0.95, 7.68)

Notes:. OR = Odds Ratio. CI = Confidence Interval. aOR = Adjusted Odds Ratio. MOUD = Medication for Opioid Use Disorder. Significant 
ORs and aORs are noted in bold. Unadjusted analyses include all non-missing data on each variable (see text for details). Multivariable logistic 
regression model used to estimate adjusted odds ratios include all explanatory variables that were significant in the unadjusted analyses and all 
participants with non-missing data for all variables in the model (n = 270).
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