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ABSTRACT

The aim of this study was to demonstrate that a comprehensive methadone program within the 

jail system, bridged to the community on jail release, is effective at lowering rates of recidivism 

in opiate-dependent pregnant women. 

We addressed the gap in the literature evaluating the efficacy of methadone therapy specifically 

in women prisoners, while focusing on pregnant women prisoners. There have been very few 

published studies evaluating a comprehensive methadone program (CMP) in the prison setting. 

A CMP in the prison setting, such as the one in place at Estrella Jail in Maricopa County, 

Arizona, includes patient-specific dose adjustment, patient education, provider evaluation, and 

bridging opportunities to community methadone clinics post-discharge from jail.

We performed a retrospective chart review of all women who have gone through the 

comprehensive methadone program in the past four years at Estrella Jail in Phoenix, Arizona. 

Data was used from the pregnant patients who participated in a CMP at Estrella Jail. 

Our primary result compared recidivism rates within six months in three groups – those in Years 

One and Two, Year Three, and Year Four of the program. Demographics including age range, 

race, booking year, and length of incarceration were also compared among the groups.

We hypothesized that women in Year Four of the program, who received comprehensive 

education and a dose-adjustment of their methadone, would have lower rates of recidivism 

among all demographics, compared to women in Years One and Two of the program. 

There were a total of 199 program participants, 28.1% were incarcerated during Years One and 

Two combined, 37.2% during Year 3, and 34.7% during Year 4. The mean age of these women 



was 28.3. 76.4% of patients were Caucasian. 22 total women (11.1%) were reincarcerated, 

40.9% during Years 1 and 2 combined, 22.7% during Year 3, and 36.4% during Year 4. 

With this data, we have provided evidence that a comprehensive methadone program can have a 

far-reaching public health impact. Through this program, we hope to have shed more light on 

methadone therapy in pregnant prisoners. The impact of this study could significantly impact the 

decision of other correctional health facilities to begin a methadone program for their prisoners, 

women prisoners, and/or pregnant prisoners. We hope to bring awareness to this treatment 

method, which is a promising option for opioid dependent prisoners.  



INTRODUCTION

Opiate addiction is a prevalent and growing problem throughout the United States and 

worldwide. An increase in the number of incarcerated individuals with a history of substance 

abuse reflects the increasing number of illicit heroin users seen today. Several correctional 

facilities have begun programs to administer methadone or buprenorphine as an effective 

treatment of opiate dependence in their male prisoner populations, however there is little 

research in the field of women prisoners, nor in those who are pregnant. Methadone has been 

recognized as a safe medication to administer to pregnant women undergoing opiate withdrawal. 

In a Committee Opinion by the American College of Obstetricians and Gynecologists regarding 

opioid abuse, dependence, and addiction in pregnancy, “abrupt discontinuation of opioids in an 

opioid-dependent pregnant woman can result in preterm labor, fetal distress, or fetal demise.” 

(1).

Methadone Maintenance for Opiate Addicted Prisoners  

This study looked to evaluate the effectiveness of opioid maintenance treatment in a corrections 

prison setting, and ways to improve treatment and continuity of care during incarceration and 

post discharge. Several papers have looked into the current practices and results from several 

studies in correctional facilities. Nunn et al. cited that only 55% of prison systems offer 

methadone to inmates, only in certain situations. Of the correctional facilities that offered 

methadone, 50% of those did so exclusively for pregnant women or chronic pain. 14% of 

correctional facilities offer buprenorphine, and 29% offer referrals to community buprenorphine 

providers upon release (2). 



Harris et al. looked a varying dose levels of methadone, community follow-up and jail reentry, 

and found that patients who reached a moderate-to-high methadone dose demonstrated higher 

rates of reporting to community methadone treatment programs versus those who were given 

lower doses. All prisoners who reached 55 mg/day or higher reported to a methadone treatment 

program post-release (3). 

Gordon et al. evaluated the efficacy of prison-initiated methadone, community-initiated 

methadone, and counseling. Methadone conditions (whether prison-initiated or community-

initiated post release) were superior to the counseling only condition in terms of the completion 

of treatment. Slightly half of the participants assigned to the counseling only condition 

completed treatment, compared to 70% of counseling plus prison-initiated methadone, and 75% 

of counseling plus community treatment (4). 

Community Impact  

This study evaluated the effectiveness of methadone treatment during incarceration and 

compared rates of recidivism between women who participated in the early stages of the CMP in 

the prison, to the most robust program developed several years later, which included patient-

specific dose adjustment, patient education, provider evaluation, and bridging opportunities to 

community methadone clinics post-discharge from jail.

Results from Hedrich et al. lend support to the fact that opioid maintenance treatment, when 

begun prior to prison release, is significantly associated with increased treatment entry and 

retention after release. Of the prisoners who were given opioid maintenance treatment during 

their incarceration, 85% of subjects continued treatment after release. Of those who were not 



given opioid maintenance treatment during their incarceration, only 15% of subjects entered 

community treatment in the month following their release (5).

Methadone Therapy in Women Prisoners

This study is unique in that it evaluates results from a population of women prisoners. There is 

currently no literature available regarding the efficacy of methadone therapy specifically in 

women prisoners, although there is an adequate amount of literature available in regards to 

methadone treatment of male prisoners. In a paper by Kinlock et al, describing a clinical trial 

involving a methadone maintenance program for male prisoners, this was noted as a limitation 

(“results may not be generalizable to female prisoners or to prison inmates from other geographic

locations…”), and mentioned that further study is required to confirm its findings in women (6).

Methadone Therapy in Pregnant Prisoners 

There have been no published studies regarding the use of methadone in pregnant prisoners, its 

effectiveness, and its community impact. The aim of this study was to contribute to the currently 

available literature on methadone use in the prison population, expanding to pregnant women. 

The hope of this study is to show that a CMP successfully reduces rates of recidivism in this 

patient population. 

Comprehensive Methadone Program in the Prison Setting  



There have been few published studies evaluating a comprehensive methadone program in the 

prison setting. A comprehensive methadone program in the prison setting, such as the one in 

place at Estrella Jail, includes patient-specific dose adjustment, patient education, provider 

evaluation, and bridging opportunities to community methadone clinics post-discharge from jail. 

Such aspects are hypothesized to be a significant factor in the effectiveness of a methadone 

program in the jail. Kinlock et al. evaluated several groups who were involved methadone 

treatment, counseling in prison, transfer to a methadone maintenance treatment upon release, or a

combination of two of these variables. Results from this study found that counseling and 

methadone participants were significantly less likely than participants in other groups to be 

opioid-positive or cocaine-positive in a urine drug screening (6). 

METHODS

The aim of this study was to determine if a comprehensive methadone program within the jail 

system, is effective at lowering rates of recidivism in opiate-dependent pregnant women. 

Hypothesis: 

We hypothesized that women in Year Four of the program, who received comprehensive 

education and a dose-adjustment of their methadone, will have lower rates of recidivism among 

all demographics, compared to women in Year One of the program. 

Subjects: 



This study was a retrospective chart review of all pregnant women who have gone through the 

comprehensive methadone program from Year One to Year Four at Estrella Jail. We used de-

identified data, which was obtained by the Medication Administration Coordinator at Estrella 

Jail. Information was extracted from Estrella Jail’s Techcare system using “OTP” and “OB” 

flags on 3/28/18 for dates of 1/1/2014 through 12/31/2017. Only those with OB and OTP flag 

were reviewed. A unique identifier was applied per booking number, and subjects were 

identified if rebooking had occurred. 

Recidivism rates within six months were compared between women from Year One of the 

program, and women in Year Four of the program. The six month recidivism rate was 

determined by any re-booking into the County Jail within that time period after initial release. 

Demographics including age range, race, booking year, and length of incarceration were 

compared among the groups. 

A Determination of Human Research Form was submitted to our institution’s independent 

review board (IRB), and approval was obtained. 

Statistical Analysis: 

Demographic and clinical characteristics of the patient population were assessed using means, 

standard deviations for continuous variables and frequencies, proportions for categorical 

variables. Multivariate analysis via Logistic Regression were implemented to ascertain 

associations between the patient characteristics and the primary outcome of re-incarceration. 

Multivariate linear regression were used to ascertain the estimated mean difference in total days 

in custody relative to patient demographic characteristics. All p-values were 2-sided and p<0.05 



was considered statistically significant. All data analyses were conducted using Stata Version 14 

(College Station Texas).

RESULTS

22 total women (11.1%) were reincarcerated within 6 months of release from Estrella Jail. Our 

main outcome of interest, reincarceration by year was separated into three time points – Years 

One and Two combined, Year Three, and Year Four. Results demonstrated that of those who 

were reincarcerated, 40.9% had participated in the CMP during Years One and Two, 22.7% 

during Year Three, and 36.4% during Year Four.

Of those who were reincarcerated, 81.8% were Caucasian. The age group with the highest 

percentage of reincarceration was those women between the ages of 26-30 years old (54.6%). 

18.2% were 25 years old or younger, while 27.3% of patients greater than 30 years old were 

reincarcerated. 



Table 1: Demographics by Incarceration status

Variables Not Re-
Incarcerated

N=177

Re-incarcerated
N=22

OR (95% CI) P-value

Age, years (N, %)
< 25

>25 - < 30
>30

50 (28.3)
76 (42.9)
51 (28.8)

4 (18.2)
12 (54.6)
6 (27.3)

REF
2.07 (0.61, 7.05)
1.61 (0.41, 6.27)

0.24
0.49

Race (Caucasian, %) 154 (87.0) 18 (81.8) 0.61 (0.18, 2.03) 0.41

Booking Data (year, %)
2014-15

2016
2017

47 (26.6)
69 (38.9)
61 (34.5)

9 (40.9)
5 (22.7)
8 (36.4)

REF
0.38 (0.12, 1.25)
0.67 (0.23, 1.94)

0.11
0.46

Total Days in Custody (mean, 
SD)

27.2 (36.5) 49.72 (39.1) 1.01 (1.00, 1.02) 0.011

OR (95% CI) calculated using logistic regression adjusting for all other variables in the model. 



There were a total of 199 subjects. 28.1% were incarcerated during Years One and Two 

combined, 37.2% during Year 3, and 34.7% during Year 4. There was only one data point for 

Year One of the program. Due to this limited sample size, data for Years One and Two were 

combined. The mean age of these women was 28.3. 76.4% of patients were Caucasian.

Table 2: Overall demographics

Variables Value
N=199

Age, years (mean, SD) 28.3 (3.94)

Race (Caucasian, %) 172 (76.4)

Booking Data (year, %)
2014-15

2016
2017

56 (28.1)
74 (37.2)
69 (34.7)

Total Days in Custody (mean, SD) 29.7 (37.4)

Re-incarcerated (yes, %) 22 (11.1)



Table 3: Stratification analysis

Variables Non-Caucasian Caucasian
OR (95% CI) P-value OR (95% CI) P-value

Age, years 
< 25

>25 - < 30
>30

REF
2.92 (0.22, 38.2)

N/A
0.41

REF
1.48 (0.41, 5.35)
1.43 (0.34, 5.91)

0.54
0.62

Booking Data 
2014-15

2016
2017

REF
0.68 (0.03, 16.7)
0.98 (0.06, 17.7)

0.81
0.99

REF
0.35 (0.09, 1.31)
0.56 (0.17, 1.83)

0.12
0.34

Total Days in Custody 1.02 (0.97, 1.06) 0.51 1.01 (1.00, 1.03) 0.013

Age < 28 Age >28
OR (95% CI) P-value OR (95% CI) P-value

Race 0.64 (0.12, 3.59) 0.61 0.65 (0.12, 3.65) 0.62

Booking Data 
2014-15

2016
2017

REF
0.44 (0.09, 2.27)
0.47 (0.09, 2.36)

0.32
0.35

REF
0.27 (0.05, 1.60)
0.73 (0.17, 3.21)

0.15
0.68

Total Days in Custody 1.02 (1.00, 1.04) 0.018 1.00 (0.99, 1.02) 0.22

OR (95% CI) calculated using logistic regression adjusting for all other variables in the model 
after stratification by age and race, respectively. 



Figure 1: Total Days in Custody by Age



Figure 2: Total Days in Custody by Age Range



Figure 3: Total Days in Custody by Race



Figure 4: Total Days in Custody by Year

DISCUSSION

In total, we had 199 pregnant inmates who participated in the CMP between Years One and Four

of the program. Our results demonstrated that of those who were reincarcerated, 40.9% had 

participated in the CMP during Years One and Two, 22.7% during Year Three, and 36.4% 

during Year Four. While the results did not reach statistical significance, likely due to our 

relatively small sample size, the recidivism trend from Years One-Two to Years Three and Four 

indicates clinical significance. 

It is interesting to note, however, that the time period with the lowest rate of recidivism in this 

study was Year Three, and not the most recent year (Four) of the program. This could be the 

result of more inclusive, broader patient recruitment in the program, once the CMP had become 



more established and comprehensive over the years. Further investigation into future data from 

this program, as well as research in similar programs in other correctional health facilities, would

shed further light into this finding. 

Our results lend preliminary support to the efficacy of a comprehensive methadone program in a 

correctional health facility for pregnant female prisoners who are opiate dependent. 

Potential Complications and Limitations: 

As this was a retrospective study, we relied on data that had already been collected. Our data 

may have been limited if a patient was mislabeled in the Techcare system, or there was 

incomplete information in the database. In addition, during the data analysis portion of this 

study, we found that there was only one data point in Year One of the program. Thus, we had to 

combine data from Years One and Two so that outcomes could be measured in a uniform 

manner. 

Clinical Implications and Future Research: 

There is a gap in the research in the field of women prisoners, and there are no published studies 

evaluating pregnant women undergoing methadone therapy. Furthermore, there have been very 

few published studies evaluating a comprehensive methadone program in the prison setting, 

which includes program aspects such as patient-specific dose adjustment, patient education, 

provider evaluation, and bridging opportunities to community methadone clinics post-discharge 

from jail. We hope to show that a comprehensive methadone program can have a far-reaching 

public health impact, and also hope to shed more light on methadone therapy in pregnant 

prisoners.



The impact of this study could significantly influence the decision of other correctional health 

facilities to begin a methadone program for their prisoners, women prisoners, and/or pregnant 

prisoners. We hope to bring awareness to this treatment method, which is a promising option for 

opioid dependent prisoners. Additionally, the results of this study could also encourage 

correctional health facilities with current programs in place to undergo a comprehensive 

restructuring of their program to include additional resources such as dose-adjustment, patient 

education, and opportunities post-discharge. 
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