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Abstract

Background: Medication for opioid use disorder (MOUD) improves both maternal and neonatal 

outcomes for pregnant women with opioid use disorder (OUD). Although correctional policies 

often state that incarcerated pregnant women with OUD should receive MOUD, implementation 

data is scant. Our aims were to 1) quantify the extent to which pregnant women in a Southeastern 

prison received MOUD during their incarceration; 2) to describe the medications and doses used 

during incarceration and frequency of MOUD referral after incarceration; and 3) identify 

associations between maternal characteristics and receipt of MOUD in order to identify points of 

intervention for clinical policy change.

Methods: We conducted a retrospective chart review of pregnant women with OUD in a North 

Carolina state women’s prison from 2016-2018. We collected MOUD, demographic, custody, 

pregnancy, and pre-incarceration substance use data. We used descriptive statistics, chi square 

tests, and logistic regression.

Results: There were 179 pregnant women with OUD. During incarceration, 11.7% received 

buprenorphine, 17.8% methadone, 22.8% oxycodone, and 47.8% did not receive any opioid 

medications. Of those who received buprenorphine, methadone, and no MOUD, respectively, 65%, 

51.2%, and 3.2% were referred for community MOUD. Women were more likely to receive 

MOUD during incarceration if they had received MOUD pre-incarceration.

Conclusions: There was significant unmet need for MOUD and MOUD referral among 

pregnant women imprisoned in North Carolina from 2016-2018. Our findings suggest that the 

initial assessment for MOUD and referral to a community MOUD provider may represent 

opportunities to improve MOUD access for this population.
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Introduction

Opioid use disorder (OUD) in pregnancy.

Driven by rising rates of prescription OUD among reproductive-aged women and associated 

increases in heroin and other opioid use, rates of OUD in pregnancy have quadrupled in 

recent years.1-3 Women’s OUD experiences in pregnancy are shaped by interactions 

between trauma, social forces, and physiology. Pregnant women with OUD face tremendous 

stigma from the legal system, their families and society, and are at risk for death from 

overdose during pregnancy and postpartum.4-6

Women with OUD in prisons and jails.

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

prisons and jails.7-10 The Southeast has disproportionately high numbers of women 

incarcerated for OUD-related charges.11,12 Although continued drug use, including injection 

use, occurs within jail and prison facilities, women who abstain during incarceration are at 

extremely high risk of overdose death when they return to the community.13,14

Treatment of OUD, pregnancy, and incarceration.

Treatment options for OUD include behavioral health therapies and medications for OUD 

(MOUD) – opioid agonist (methadone), partial agonist (buprenorphine), or antagonist 

(naltrexone).5 Women may respond particularly well to buprenorphine.15 MOUD in 

pregnancy reduces fetal exposure to illicit drug use, improves adherence to prenatal care, 

and improves neonatal birth weights, generally outweighing the risk of neonatal abstinence 

syndrome (NAS).5,16,17 This may be particularly true for women in facilities without the 

comprehensive medical and psychosocial supports needed for medication-assisted 

withdrawal.18

Initiation of MOUD for women during incarceration has been shown to improve 

engagement and retention in community-based treatment, abstinence after community re-

entry, and to decrease overdose deaths.19-21 Among criminal justice facilities that provide 

MOUD, most only treat pregnant women and discontinue MOUD immediately postpartum.
22-24 This is largely due to an administrative preference for “drug-free” treatment and 

security concerns about increasing the availability of opioids inside the facility.22,23 Little is 

known about how facilities determine which women receive MOUD and how medications 

are administered.

Purpose of the present study.

To improve understanding of MOUD implementation for pregnant women in criminal 

justice facilities, our first aim was to quantify the extent to which pregnant women in a 

Knittel et al. Page 2

Drug Alcohol Depend. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Southeastern prison received MOUD during incarceration and the second was to describe 

medications and doses used during incarceration and frequency of MOUD referral after 

incarceration. Thirdly, we aimed to identify associations between maternal characteristics 

and receipt of MOUD in order to identify points of intervention for clinical policy change.

Methods

Setting.

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

Carolina Correctional Institution for Women (NCCIW) from 2016-2018. This facility has a 

capacity of 1,776. It is the only state prison facility housing pregnant women, and at any 

given time holds 40-60 pregnant women. Prenatal care is provided inside the facility by 

obstetrician-gynecologists from the University of North Carolina at Chapel Hill, including 

the first author (AK).

During the study period, the average number of women aged 18-45 entering NCCIW per 

year was 3,037. Of those, approximately 70% carried sentences of less than two years, 6% 

were sentenced for longer than five years, and 8% were “safekeepers,” women transferred to 

the prison from a jail that was unable to provide necessary services during pre-trial detention 

or jail incarceration. Women transferred for safekeeping during pregnancy return to county 

jail custody postpartum.

The Institutional Review Board at our institution (#18-2027) and the Human Subjects 

Research Committee of the Department of Public Safety (DPS) (#1809-03) reviewed and 

approved this project with waivers of informed consent and Health Insurance Portability and 

Accountability Act authorization.

Study participants.

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

from 2016 to 2018 and were identified as having OUD. Potential participants were identified 

through prison prenatal clinic roster problem lists. Women were confirmed to have OUD 

based on reported withdrawal and/or tolerance and continued non-prescribed opioid use 

despite social, occupational, and physical consequences. Participants were excluded if they 

were incorrectly identified as pregnant or had a first trimester pregnancy loss very shortly 

after arrival in the prison. Participants were also excluded if there were no medical records 

available beyond the pregnancy test, such as when a woman returned to the community prior 

to receiving a permanent identification number. Data on the duration of jail incarceration 

prior to arrival at the prison were not available. Women who were transferred for 

safekeeping were frequently sent urgently due to acute withdrawal, while women who 

arrived by other mechanisms had spent longer periods in jail. Participants were followed 

through delivery, if it occurred during incarceration, or until they returned to the community.

Medication administration.

Pregnant women were routinely assessed for non-prescribed substance use and withdrawal 

on admission to the facility by primary care physicians and later by behavioral health 
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clinicians. Per facility policy, non-pregnant women and women without acute withdrawal 

received no opioid medications. Women with acute withdrawal received oxycodone until 

they were either referred for MOUD, withdrawn by gradually tapering the dose, or delivered. 

Women late in the third trimester were sometimes maintained on oxycodone until delivery. 

Consensus among medical providers at the prison during the study period was to 

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

during the second and third trimester, as documented in printed internal protocols archived 

by the first author (personal communication, August, 2017). MOUD was prescribed and 

administered daily at an outside facility through a contract with DPS; patients were 

transported daily for directly observed therapy of either methadone or buprenorphine.

Measures.

Data were abstracted from the patient profile, clinic notes, and scanned documents in the 

prison-based electronic medical record (EMR). Substance use during pregnancy was 

abstracted from self-report. All data were abstracted by a board certified OB/GYN (AK) and 

trained research assistant (SZ).

Outcome variables.—The primary outcome was a binary variable representing receipt of 

MOUD during incarceration, defined as methadone or buprenorphine maintenance, versus 

either no medication, a taper with oxycodone, or maintenance with oxycodone. Maintenance 

with oxycodone was not included with MOUD because most women would not be able to 

arrange for continued prescription of this treatment for maintenance on return to the 

community. Secondary outcomes included the initial and final doses of methadone or 

buprenorphine measured in milligrams. The final dose for MOUD was the dose at the time 

of delivery during incarceration or at the time of discharge to the community for women 

who were released during pregnancy. A binary variable indicated referral to community 

MOUD provider at the time of release.

Incarceration variables included prison-defined custody level (minimum, medium, or close) 

and safekeeper status. For women who delivered during their incarceration, we calculated 

the duration of pregnancy during incarceration.

Sociodemographic variables included age at the time of incarceration, race (White vs. non-

White, using the prison system categorization), and years of education completed.

Obstetric data included the gestational age in weeks at incarceration and gestational age in 

weeks at delivery.

Substance use.—Dichotomous variables were created for pre-incarceration substance use 

for each tobacco, alcoholic beverages, cannabis, cocaine, amphetamine, inhalants, sedatives, 

hallucinogens, heroin, and other non-prescribed opioids. The EMR did not contain further 

breakdown of “other [non-prescribed] opioids.” Dichotomous variables were created for pre-

incarceration MOUD for each methadone, buprenorphine, or naltrexone.
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Statistical Analyses.

We calculated frequencies and proportions for categorical variables and means with standard 

deviations for continuous variables. We used univariate logistic regression to estimate the 

odds ratios (ORs) and 95% confidence intervals (CIs) for receiving MOUD for each 

predictor variable. Predictor variables were chosen based on the literature and clinical 

protocols in use during the study period: age, race,25 custody level,22 safekeeping status, 

pregnancy trimester, pre-incarceration substance use,26 and pre-incarceration MOUD. Using 

the variables where the 95% confidence intervals did not include 1, we also created a 

multivariable logistic regression to estimate adjusted odds ratios (aORs) and 95% CIs.

Results

Definition of the sample.

From the paper clinic records, 225 women were identified for potential inclusion; this 

sample represented 56% of the pregnant population during the study period. Of these, 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, and 5 were either not pregnant or had a first trimester pregnancy loss shortly after 

arrival at the facility. We also excluded 30 women who reported a remote history of opioid 

use without use or withdrawal in the current pregnancy; more granular data regarding OUD 

for these women were not available in the record. This exclusion process left 179 pregnant 

women with OUD eligible for inclusion in the sample for analysis. There was one woman 

whose custody level was unassigned, and six women whose pregnancy gestational age could 

not be determined from the medical record. There was no other missing data.

Participant characteristics.

The mean age was 28.9 years (SD=4.5) and most women were White (n=164, 91.6%). Most 

women were assigned to minimum security custody (n=111, 62.4%), 39.1% were 

safekeepers (n=70). Prior to incarceration, 16.2% reported heroin use (n=29) and 85.5% 

used other opioids (n=153). In addition to opioids, women reported tobacco (n=132, 73.7%), 

alcohol (n=48, 26.8%), marijuana (n=53, 29.6%), cocaine (n=58, 32.4%), and amphetamine 

(n=43, 24%) use. At the time of incarceration, 23.7% were in the first trimester of pregnancy 

(n=41), 38.7% in the second trimester (n=67), and 37.6% in the third trimester (n=65). The 

mean interval between incarceration and delivery was 13.9 weeks (SD 9.3 weeks, range 

0-36). Less than one-third of women had received MOUD prior to incarceration (n=53, 

29.6%). Participant characteristics are shown in Table 1.

Primary outcome.

Only 51 (28.5%) pregnant women received buprenorphine (n=20, 11.2%) or methadone 

(n=31, 17.3%) during incarceration. Those remaining 128 (71.5%) received either no opioid 

medication (n=87, 48.6%) or oxycodone for a taper or brief maintenance (n=41, 22.9%). 

Among women who were released from the prison prior to delivery, 26 (28.6%) received 

either buprenorphine (n=10, 11.0%) or methadone (n=16, 17.6%) during incarceration.
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Secondary outcomes.

The average initial buprenorphine dose was 11.2 mg (SD=4.8 mg) and the average initial 

methadone dose was 55.8 mg (SD=29.1), as shown in Table 2. One woman changed from 

buprenorphine to methadone during her incarceration. At delivery, the average 

buprenorphine dose was 15.0 mg (SD=6.9 mg) and the average methadone dose was 67.3 

mg (SD=30.8 mg). For women who did not deliver during their incarceration, the average 

buprenorphine dose at discharge was 14.0 mg (SD=7.4 mg) and the average methadone dose 

was 57.8 mg (SD=25.4 mg).

Overall, 18.6 (n=33) of women were referred for MOUD in the community. Of the women 

who received buprenorphine, methadone, and no opioid medication or oxycodone during 

incarceration, 65% (n=13), 51.2% (n=16), 3.2% (n=4), respectively received referrals. 

Among women who were released prior to delivery, 29.7% (n=27) were referred to 

community MOUD providers, including 100% (n=10) of pregnant women receiving 

buprenorphine during incarceration, and 87.5% (n=14) of those receiving methadone during 

incarceration. Of the 85 women who delivered prior to returning to the community, 6 (7%) 

were referred, including 1 woman who had received no MOUD during her incarceration, 2 

who received methadone, and 3 who received buprenorphine.

Prediction of MOUD receipt.

ORs for receiving MOUD during incarceration are shown in Table 1. Pre-incarceration 

MOUD was associated with receiving MOUD during incarceration (OR=26.5, 95% CI: 
11.3, 62.1). Women in the second and third trimesters were more likely to receive MOUD 

than women in the first trimester of pregnancy (OR=5.78, 95% CI: 1.60, 20.9; OR=7.91, 

95% CI: 2.21, 28.4, respectively). Of the pre-incarceration non-opioid substance use 

variables, only the association with amphetamine use (OR=0.41, 95% CI: 0.17, 0.99) was 

statistically significant. The odds of receiving MOUD for those who delivered during their 

incarceration were not different from those who were released during pregnancy. Once the 

statistically significant univariate predictors were included in a multivariable model, only 

pre-incarceration MOUD and pregnancy trimester were statistically significant, as shown in 

Table 1.

Discussion

Taken together, our findings suggest that there was significant unmet need for MOUD 

among pregnant women imprisoned in North Carolina from 2016-2018; less than one-third 

of pregnant women we identified with OUD received buprenorphine or methadone. 

Although the majority of pregnant women who received MOUD during incarceration and 

who were released prior to delivery were referred to MOUD providers in the community, 

overall, fewer than one in five women were referred to a community MOUD provider. Our 

results highlight two primary points of intervention to improve access to MOUD for this 

marginalized group: 1) the protocol used for the initial evaluation for MOUD; and 2) 

community referral for MOUD at the time of release.
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The initial evaluation for MOUD at NCCIW during the study period prioritized MOUD for 

women who were later in pregnancy and who were already receiving MOUD. These policies 

recognized the risk of fetal harm in the setting of withdrawal, as well as the risk of neonatal 

abstinence syndrome.17 They failed to take into account the risks to both mother and baby of 

deferring MOUD during incarceration, such as relapse during and after incarceration and 

maternal and/or fetal death due to overdose.17,27 Policies that emphasize shared decision-

making about MOUD would allow for a more nuanced and individualized discussion of the 

risks and benefits of MOUD in this population. Our finding that women who used both 

opioids and amphetamines during pregnancy were less likely to receive MOUD highlights 

the clinical challenge of interpreting withdrawal from multiple substances; shifting the 

evaluation for MOUD from a primary care provider to a provider with expertise in treating 

OUD during pregnancy could improve access to MOUD in this context.

The second critical point of intervention we identified to increase MOUD access was referral 

to a community provider at the time of release. Women with OUD are particularly 

vulnerable to overdose immediately post-incarceration and also in the postpartum period.4,28 

Ensuring that women who have initiated MOUD during pregnancy can continue treatment 

postpartum and are referred to community providers is an important step in continuity of 

care for OUD. Longitudinal cohort studies are needed to better characterize the effects of 

community MOUD referrals for pregnant and postpartum women.

Our findings are limited by the retrospective nature of the study and the record-keeping 

format at NCCIW. Participants were identified from paper records which were available for 

portions of 2016 and 2017, and the entirety of 2018. While we have no reason to suspect that 

the unavailable records would differ substantially, we missed some pregnant women with 

OUD listed in those records. In addition, abstraction of sensitive data from the medical 

record captures only what was disclosed to health care providers and nurses. Women who 

did not disclose their OUD were definitely not treated with MOUD, however, and our 

estimates of the rates of MOUD receipt may be higher than if we had used a more robust 

screening mechanism.

Beyond these limitations, this study is among the first estimates of the frequency of MOUD 

receipt in a prison facility and factors associated with MOUD receipt. A 2016-2017 national 

survey of prisons and jails reported that only one-third of pregnant women with OUD 

underwent medically supervised withdrawal during incarceration, and that facilities favored 

methadone over buprenorphine.24 Our findings may differ for several reasons. If women 

who were not actively withdrawing were inadvertently omitted from facility-reported data in 

that study, this would have inflated the proportion receiving MOUD. Prescribing practices 

for MOUD do vary geographically, and prison policies may also vary substantially; our 

findings may be unique to North Carolina.

Overall our findings paint a rather grim picture of MOUD receipt among pregnant women 

incarcerated in North Carolina. Given what is known about the role of MOUD in improving 

engagement and retention in treatment, maintaining abstinence, and decreasing overdose 

deaths during community re-entry in pregnancy and postpartum, this failure to provide an 

essential service represents an important area for policy and program development.

Knittel et al. Page 7

Drug Alcohol Depend. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Acknowledgements

This work was supported by a Cefalo Bowes Young Researcher Award from the Center for Maternal and Infant 
Health at the University of North Carolina at Chapel Hill. The authors would like to thank Timelie Horne for her 
assistance with preparation of the data.

References

1. Kerridge BT, Saha TD, Chou SP, et al. Gender and nonmedical prescription opioid use and DSM-5 
nonmedical prescription opioid use disorder: Results from the National Epidemiologic Survey on 
Alcohol and Related Conditions—III. Drug Alcohol Depend. 2015;156:47–56. [PubMed: 
26374990] 

2. Krans EE, Patrick SW. Opioid use disorder in pregnancy: health policy and practice in the midst of 
an epidemic. Obstetrics and gynecology. 2016;128(1):4. [PubMed: 27275812] 

3. Haight SC, Ko JY, Tong VT, Bohm MK, Callaghan WM. Opioid use disorder documented at 
delivery hospitalization—United States, 1999–2014. Morbidity and Mortality Weekly Report. 
2018;67(31):845. [PubMed: 30091969] 

4. Schiff DM, Nielsen T, Terplan M, et al. Fatal and Nonfatal Overdose Among Pregnant and 
Postpartum Women in Massachusetts. Obstetrics and gynecology. 2018;132(2):466–474. [PubMed: 
29995730] 

5. Reddy UM, Davis JM, Ren Z, Greene MF. Opioid Use in Pregnancy, Neonatal Abstinence 
Syndrome, and Childhood Outcomes: Executive Summary of a Joint Workshop by the Eunice 
Kennedy Shriver National Institute of Child Health and Human Development, American College of 
Obstetricians and Gynecologists, American Academy of Pediatrics, Society for Maternal-Fetal 
Medicine, Centers for Disease Control and Prevention, and the March of Dimes Foundation. 
Obstetrics and Gynecology. 2017;130(1):10–28. [PubMed: 28594753] 

6. Allen S, Flaherty C, Ely G. Throwaway Moms: Maternal Incarceration and the Criminalization of 
Female Poverty. Affilia. 2010;25(2):160–172.

7. Ferszt GG, Clarke JG. Health care of pregnant women in U.S. state prisons. J Health Care Poor 
Underserved. 2012;23(2):557–569. [PubMed: 22643607] 

8. Bronson J, Stroop J, Zimmer S, Berzofsky M. Drug use, dependence, and abuse among state 
prisoners and jail inmates, 2007–2009. Washington, DC: United States Department of Justice, 
Office of Juvenile Justice and Delinquency Prevention. 2017.

9. Carson EA. Prisoners in 2016. BJS Bull. 2018 (NCJ 251149).

10. James DJ, Glaze LE. Mental Health Problems of Prison and Jail Inmates. BJS Bull. 2006 (NCJ 
213600).

11. Van Handel MM, Rose CE, Hallisey EJ, et al. County-Level Vulnerability Assessment for Rapid 
Dissemination of HIV or HCV Infections Among Persons Who Inject Drugs, United States. JAIDS 
Journal of Acquired Immune Deficiency Syndromes. 2016;73(3):323–331. [PubMed: 27763996] 

12. Staton M, Ciciurkaite G, Oser C, et al. Drug use and incarceration among rural Appalachian 
women: Findings from a jail sample. Subst Use Misuse. 2018;53(6):931–941. [PubMed: 
29161158] 

13. Calzavara LM, Burchell AN, Schlossberg J, et al. Prior opiate injection and incarceration history 
predict injection drug use among inmates. Addiction. 2003;98(9):1257–1265. [PubMed: 
12930213] 

14. Binswanger IA, Blatchford PJ, Mueller SR, Stern MF. Mortality after prison release: opioid 
overdose and other causes of death, risk factors, and time trends from 1999 to 2009. Ann Intern 
Med. 2013;159(9):592–600. [PubMed: 24189594] 

15. Huhn AS, Berry MS, Dunn KE. Sex-Based Differences in Treatment Outcomes for Persons With 
Opioid Use Disorder. The American journal on addictions. 2019;28(4):246–261. [PubMed: 
31131505] 

16. Substance Abuse and Mental Health Services Administration. Medications for Opioid Use 
Disorder. Treatment Improvement Protocol (TIP) Series 63. In. Rockville: Substance Abuse and 
Mental Health Services Administration; 2018.

Knittel et al. Page 8

Drug Alcohol Depend. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



17. Jones HE, Martin PR, Heil SH, et al. Treatment of opioid-dependent pregnant women: clinical and 
research issues. J Subst Abuse Treat. 2008;35(3):245–259. [PubMed: 18248941] 

18. Jones HE, Deppen K, Hudak ML, et al. Clinical care for opioid-using pregnant and postpartum 
women: the role of obstetric providers. Am J Obstet Gynecol. 2014;210(4):302–310. [PubMed: 
24120973] 

19. Cropsey KL, Lane PS, Hale GJ, et al. Results of a pilot randomized controlled trial of 
buprenorphine for opioid dependent women in the criminal justice system. Drug Alcohol Depend. 
2011;119(3):172–178. [PubMed: 21782352] 

20. Zaller N, McKenzie M, Friedmann PD, Green TC, McGowan S, Rich JD. Initiation of 
buprenorphine during incarceration and retention in treatment upon release. J Subst Abuse Treat. 
2013;45(2):222–226. [PubMed: 23541303] 

21. Kinlock TW, Gordon MS, Schwartz RP, Fitzgerald TT. Developing and Implementing a New 
Prison-Based Buprenorphine Treatment Program. J Offender Rehabil. 2010;49(2):91–109. 
[PubMed: 20473351] 

22. Nunn A, Zaller N, Dickman S, Trimbur C, Nijhawan A, Rich JD. Methadone and buprenorphine 
prescribing and referral practices in US prison systems: results from a nationwide survey. Drug 
Alcohol Depend. 2009;105(1-2):83–88. [PubMed: 19625142] 

23. Friedmann PD, Hoskinson R, Gordon M, et al. Medication-assisted treatment in criminal justice 
agencies affiliated with the criminal justice-drug abuse treatment studies (CJ-DATS): availability, 
barriers, and intentions. Subst Abus. 2012;33(1):9–18. [PubMed: 22263709] 

24. Sufrin C, Sutherland L, Beal L, Terplan M, Latkin C, Clarke JG. Opioid Use Disorder Incidence 
and Treatment Among Incarcerated Pregnant People in the US: Results from a National 
Surveillance Study. Addiction. 2020.

25. Hansen H, Siegel C, Wanderling J, DiRocco D. Buprenorphine and methadone treatment for opioid 
dependence by income, ethnicity and race of neighborhoods in New York City. Drug Alcohol 
Depend. 2016;164:14–21. [PubMed: 27179822] 

26. Baxter JD, Clark RE, Samnaliev M, Leung GY, Hashemi L. Factors associated with Medicaid 
patients' access to buprenorphine treatment. J Subst Abuse Treat. 2011;41(1):88–96. [PubMed: 
21459544] 

27. Green TC, Clarke J, Brinkley-Rubinstein L, et al. Postincarceration fatal overdoses after 
implementing medications for addiction treatment in a statewide correctional system. JAMA 
Psychiatry. 2018;75(4):405–407. [PubMed: 29450443] 

28. Green TC, Clarke J, Brinkley-Rubinstein L, et al. Postincarceration Fatal Overdoses After 
Implementing Medications for Addiction Treatment in a Statewide Correctional System. JAMA 
Psychiatry. 2018;75(4):405–407. [PubMed: 29450443] 

Knittel et al. Page 9

Drug Alcohol Depend. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Knittel et al. Page 10

Ta
b

le
 1

.

So
ci

od
em

og
ra

ph
ic

, p
re

gn
an

cy
, a

nd
 s

ub
st

an
ce

 u
se

 c
ha

ra
ct

er
is

tic
s 

fo
r 

pr
eg

na
nt

 w
om

en
 w

ith
 o

pi
oi

d 
us

e 
di

so
rd

er
 w

ho
 r

ec
ei

ve
d 

m
ed

ic
at

io
ns

 f
or

 o
pi

oi
d 

us
e 

di
so

rd
er

 o
r 

no
n-

st
an

da
rd

 tr
ea

tm
en

t d
ur

in
g 

a 
20

16
-2

01
8 

in
ca

rc
er

at
io

n 
in

 a
 S

ou
th

ea
st

er
n 

st
at

e 
pr

is
on

 b
y 

m
ed

ic
at

io
n 

fo
r 

op
io

id
 u

se
 d

is
or

de
r 

st
at

us
 d

ur
in

g 

in
ca

rc
er

at
io

n,
 w

ith
 u

na
dj

us
te

d 
an

d 
ad

ju
st

ed
 o

dd
s 

ra
tio

s 
an

d 
95

%
 c

on
fi

de
nc

e 
in

te
rv

al
s 

(N
=

17
9)

.

O
ve

ra
ll

(n
=1

79
)

M
O

U
D

(n
=5

1,
 2

8.
5%

)
N

on
-s

ta
nd

ar
d

(n
=1

28
, 7

1.
5%

)
O

R
95

%
 C

I
aO

R
95

%
 C

I

A
ge

28
.8

 (
SD

 =
 4

.9
)

28
.9

 (
SD

 =
 4

.5
)

28
.1

 (
SD

 =
 5

.2
)

1.
03

(0
.9

7,
 1

.1
0)

R
ac

e

N
on

-w
hi

te
11

1 
(6

2.
4%

)
27

 (
24

.3
%

)
84

 (
75

.7
%

)
R

ef
er

en
ce

W
hi

te
67

 (
37

.6
%

)
24

 (
35

.8
%

)
43

 (
64

.2
%

)
1.

10
(0

.3
3,

 3
.6

4)

C
us

to
dy

M
in

im
um

10
9 

(6
0.

9%
)

27
 (

24
.8

%
)

82
 (

75
.2

%
)

R
ef

er
en

ce

M
ed

iu
m

/C
lo

se
70

 (
39

.1
%

)
24

 (
34

.5
%

)
46

 (
65

.7
%

)
1.

74
(0

.9
0,

 3
.3

6)

Sa
fe

ke
ep

er

N
o

41
 (

38
.0

%
)

3 
(7

.3
%

)
38

 (
0.

92
7)

R
ef

er
en

ce

Y
es

67
 (

62
.0

%
)

21
 (

31
.3

%
)

46
 (

0.
68

7)
1.

58
(0

.8
2,

 3
.0

6)

Pr
eg

na
nc

y 
T

ri
m

es
te

r

Fi
rs

t
65

 (
31

.4
%

)
25

 (
38

.5
%

)
40

 (
61

.5
%

)
R

ef
er

en
ce

R
ef

er
en

ce

Se
co

nd
12

6 
(5

1.
6%

)
12

 (
9.

5%
)

11
4 

(9
0.

5%
)

5.
78

(1
.6

0,
 2

0.
9)

5.
42

(1
.1

8,
 2

5.
01

)

T
hi

rd
53

 (
21

.7
%

)
39

 (
73

.6
%

)
14

 (
26

.4
%

)
7.

91
(2

.2
1,

 2
8.

4)
8.

30
(1

.7
8,

 3
8.

74
)

Pr
e-

in
ca

rc
er

at
io

n 
To

ba
cc

o

N
o

47
 (

26
.3

%
)

13
 (

27
.7

%
)

34
 (

72
.3

%
)

R
ef

er
en

ce

Y
es

13
2 

(7
3.

7%
)

38
 (

28
.8

%
)

94
 (

71
.2

%
)

1.
06

(0
.5

0,
 2

.2
2)

Pr
e-

in
ca

rc
er

at
io

n 
A

lc
oh

ol

N
o

13
1 

(7
3.

2%
)

39
 (

29
.8

%
)

92
 (

70
.2

%
)

R
ef

er
en

ce

Y
es

48
 (

26
.8

%
)

12
 (

25
.0

%
)

36
 (

75
.0

%
)

0.
79

(0
.3

7,
 1

.6
7)

Pr
e-

in
ca

rc
er

at
io

n 
M

ar
iju

an
a

N
o

12
6 

(7
0.

4%
)

41
 (

32
.5

%
)

85
 (

67
.5

%
)

R
ef

er
en

ce

Y
es

53
 (

29
.6

%
)

10
 (

18
.9

%
)

43
 (

81
.1

%
)

0.
48

(0
.2

2,
 1

.0
5)

Pr
e-

in
ca

rc
er

at
io

n 
C

ra
ck

/C
oc

ai
ne

Drug Alcohol Depend. Author manuscript; available in PMC 2021 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Knittel et al. Page 11

O
ve

ra
ll

(n
=1

79
)

M
O

U
D

(n
=5

1,
 2

8.
5%

)
N

on
-s

ta
nd

ar
d

(n
=1

28
, 7

1.
5%

)
O

R
95

%
 C

I
aO

R
95

%
 C

I

N
o

12
1 

(6
7.

6%
)

37
 (

30
.6

%
)

84
 (

69
.4

%
)

R
ef

er
en

ce

Y
es

58
 (

32
.4

%
)

14
 (

24
.1

%
)

44
 (

75
.8

%
)

0.
72

(0
.3

5,
 1

.4
8)

Pr
e-

in
ca

rc
er

at
io

n 
M

et
ha

m
ph

et
am

in
e

N
o

13
6 

(7
6.

0%
)

44
 (

32
.5

%
)

92
 (

67
.7

%
)

R
ef

er
en

ce
R

ef
er

en
ce

Y
es

43
 (

24
.0

%
)

7 
(1

6.
3%

)
36

 (
83

.7
%

)
0.

41
(0

.1
7,

 0
.9

9)
0.

42
(0

.1
3,

 1
.4

0)

Pr
e-

in
ca

rc
er

at
io

n 
H

er
oi

n

N
o

15
0 

(8
3.

8%
)

43
 (

28
.7

%
)

10
7 

(7
1.

3%
)

R
ef

er
en

ce

Y
es

29
 (

16
.2

%
)

8 
(2

7.
6%

)
21

 (
72

.4
%

)
0.

95
(0

.3
9,

 2
.3

0)

Pr
e-

in
ca

rc
er

at
io

n 
O

th
er

 O
pi

oi
ds

N
o

26
 (

14
.5

%
)

11
 (

42
.3

%
)

15
 (

57
.7

%
)

R
ef

er
en

ce

Y
es

15
3 

(8
5.

5%
)

40
 (

26
.1

%
)

11
3 

(7
3.

9%
)

0.
48

(0
.2

0,
 1

.1
4)

Pr
e-

in
ca

rc
er

at
io

n 
M

A
T

N
o

12
6 

(7
0.

4%
)

12
 (

9.
5%

)
11

4 
(9

0.
5%

)
R

ef
er

en
ce

R
ef

er
en

ce

Y
es

53
 (

29
.6

%
)

39
 (

73
.6

%
)

14
 (

26
.4

%
)

26
.5

(1
1.

3,
 6

2.
1)

25
.1

5
(1

0.
07

, 6
2.

79
)

Pr
e-

in
ca

rc
er

at
io

n 
M

A
T

 M
ed

ic
at

io
n

B
up

re
no

rp
hi

ne
29

 (
16

.2
%

)
10

 (
34

.5
%

)
19

 (
65

.5
%

)
R

ef
er

en
ce

M
et

ha
do

ne
24

 (
13

.4
%

)
20

 (
83

.3
%

)
4 

(1
6.

7%
)

2.
63

(0
.7

0,
 9

.8
4)

N
al

tr
ex

on
e

0 
(0

%
)

-
-

-
-

D
el

iv
er

y 
O

cc
ur

re
d 

Pr
io

r 
to

 R
el

ea
se N

o
91

 (
50

.8
%

)
26

 (
28

.6
%

)
65

 (
71

.4
%

)
R

ef
er

en
ce

Y
es

88
 (

49
.2

%
25

 (
28

.4
%

)
63

 (
71

.6
%

)
0.

99
(0

.5
2,

 1
.9

0)

N
ot

es
. N

on
-s

ta
nd

ar
d 

tr
ea

tm
en

t d
ef

in
ed

 a
s 

no
 m

ed
ic

at
io

n,
 o

xy
co

do
ne

 ta
pe

r, 
or

 o
xy

co
do

ne
 m

ai
nt

en
an

ce
. M

ed
ic

at
io

ns
 f

or
 o

pi
oi

d 
us

e 
di

so
rd

er
 (

M
O

U
D

) 
de

fi
ne

d 
as

 b
up

re
no

rp
hi

ne
 o

r 
m

et
ha

do
ne

. O
R

 =
 O

dd
s 

R
at

io
. C

I 
=

 C
on

fi
de

nc
e 

In
te

rv
al

. a
O

R
 =

 A
dj

us
te

d 
O

dd
s 

R
at

io
.

Drug Alcohol Depend. Author manuscript; available in PMC 2021 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Knittel et al. Page 12

Ta
b

le
 2

.

M
ed

ic
at

io
n 

fo
r 

op
io

id
 u

se
 d

is
or

de
r 

do
se

s 
fo

r 
pr

eg
na

nt
 w

om
en

 w
ith

 o
pi

oi
d 

us
e 

di
so

rd
er

 d
ur

in
g 

a 
20

16
-2

01
8 

in
ca

rc
er

at
io

n 
in

 a
 S

ou
th

ea
st

er
n 

st
at

e 
pr

is
on

 b
y 

m
ed

ic
at

io
n 

st
at

us
 (

n 
=

 5
1)

.

B
up

re
no

rp
hi

ne
(n

=2
0)

M
et

ha
do

ne
(n

=3
1)

M
ea

n
SD

M
in

M
ax

M
ea

n
SD

M
in

M
ax

In
iti

al
 D

os
e

11
.2

4.
8

8
24

55
.8

29
.1

5
13

5

D
is

ch
ar

ge
 D

os
e

14
.0

7.
4

8
32

57
.8

25
.4

10
11

5

D
el

iv
er

y 
D

os
e

15
.0

6.
9

8
24

67
.3

30
.8

25
13

5

N
ot

es
. O

f 
th

os
e 

re
ce

iv
in

g 
bu

pr
en

or
ph

in
e 

an
d 

m
et

ha
do

ne
, 1

0 
an

d 
15

 d
el

iv
er

ed
 d

ur
in

g 
th

ei
r 

in
ca

rc
er

at
io

n,
 r

es
pe

ct
iv

el
y.

 M
in

 =
 M

in
im

um
. M

ax
 =

 M
ax

im
um

. S
D

 =
 S

ta
nd

ar
d 

D
ev

ia
tio

n.

Drug Alcohol Depend. Author manuscript; available in PMC 2021 September 01.


	Abstract
	Introduction
	Opioid use disorder (OUD) in pregnancy.
	Women with OUD in prisons and jails.
	Treatment of OUD, pregnancy, and incarceration.
	Purpose of the present study.

	Methods
	Setting.
	Study participants.
	Medication administration.
	Measures.
	Outcome variables.
	Substance use.

	Statistical Analyses.

	Results
	Definition of the sample.
	Participant characteristics.
	Primary outcome.
	Secondary outcomes.
	Prediction of MOUD receipt.

	Discussion
	References
	Table 1.
	Table 2.

