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Abstract

This study evaluated time to first drink in women being released from jail to determine predictors
of early relapse among women with hazardous drinking and HIV risk behaviors. Between
February 2004 and June 2007, 245 participants were recruited from the Rhode Island Department
of Corrections. Following the baseline assessment, participants were randomized to a motivational
intervention group or to a control condition. Follow-up assessments at 1, 3, and 6 months were
completed for 210 participants. Alcohol use during follow-up occurred in 86.7% of participants;
42.4% initiated alcohol use on day 1. The rate of initiation was associated with norms favorable to
using alcohol (p < .01) and having a partner with an alcohol problem (HR = 1.62, p< .01). The
rate of drink initiation decreased significantly (HR = 0.82, p < .05) as length of incarceration
increased. The intervention was not associated with decreased drinking. Interventions to maintain
abstinence need to reach women within their first days postrelease.
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Compared with other industrialized nations, the United States has the highest percentage of
the population who are incarcerated. There are approximately 200,000 female inmates in
prisons and jails in the United States (Harrison & Karberg, 2006y anq the lifetime risk of a
woman going to prison is 1.8% (Bonczar, 2003y A Jifetime history of alcohol abuse has
been reported in approximately one-third of women involved in the criminal justice system
(Grella & Greenwell, 2007. Jordan, Schlenger, Fairbank, & Caddell, 1996. Teplin, Abram,

& McClelland, 1996y Thjs rate is approximately five times that identified in a national
sample of community-dwelling women (Kessler, Chiu, Demler, Merikangas, & Walters,

2005). Estimates of women under the influence of alcohol at the time of arrest suggest even
higher rates (&l-Bassel, Ivanoff, Schilling, Gilbert, & Chen, 1995, Greenfeld, 1999
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Time in jail is an enforced period of abstinence from alcohol and drug use, as well as other
HIV risk behaviors. For women, the first few days after release from prison or jail represent
a time of great vulnerability to a return to substance abuse, abusive relationships, criminal
activity, and high-risk behavior, particularly among women returning with little support to
communities with few resources (Binswanger etal., 2007; Richie, Freudenberg, & Page,
2001). Studies reveal that the first 2 weeks after release are a high-risk time for mortality
(Binswanger et al., 2007) ' acohol use is of concern in this population as there is

considerable evidence that sexual HIV risk behaviors may be associated with alcohol use
(Rees, Saitz, Horton, & Samet, 2001, Smith et al., 1997

In this study we evaluated time to first drink in a population of incarcerated women being
released from jail and we determine predictors of early relapse to alcohol use among women
with hazardous drinking and HIV risk behaviors. We hypothesized that the first few days
would be the highest risk time for alcohol use postrelease.

Participants were recruited from the Women’s Facility of the Rhode Island Department of
Corrections (RI DOC) between February 2004 and June 2007. During this time there were
no major changes in laws or jail policies that would affect the results of this study. The RI
DOC is a unified corrections system serving as a combined prison and jail, holding all
pretrial and sentenced inmates in the state, and it functions primarily as a jail, with 69% of
women being released within 4 days of arrival. Women were recruited as part of a
randomized trial evaluating a two-session motivationally based intervention to decrease
alcohol use and HIV risk behaviors among women reporting hazardous drinking. Approval
for the study was obtained from the Miriam Hospital Institutional Review Board, the Office
for Human Research Protection, and the Medical Research Advisory Group at the RI DOC.
A certificate of confidentiality was also obtained from the federal government to further
ensure participant privacy. The full details regarding the logistical planning for this trial have
been published elsewhere (Hebert etal., 2008y

Participants were eligible for the clinical trial of interest if they spoke English and reported
having risky sexual behavior (unprotected sex on at least 3 separate days in the 3 months
prior to incarceration) and hazardous alcohol consumption (four or more drinks at a time on
at least 3 separate days in the previous 3 months or a score of 8 or above on the AUDIT
[Saunders, Aasland, Babor, de la Fuente, & Grant, 1993], which was framed to the past
year). During the enrollment period, 1,616 women were approached for screening and only
12.4% (n=201) refused to be screened. Of the remaining 1,415 women, 282 (19.9%) were
eligible to participate, of which 245 (86.9%) enrolled. Time-to-event analysis is based on the
210 participants with risk exposure following release from the ACI. Some participants were
reincarcerated and released several times during the study period. Only the first release was
used in this analysis. Screening was done confidentially with verbal consent. Questionnaires
and intervention sessions occurred in unmonitored rooms one-on-one with female research
staff.
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Schedule of the Intervention

Variables

Baseline interviews were conducted in the RI DOC on the first or second day of
incarceration and lasted an average of 45 to 60 minutes. Following the baseline assessment,
participants were randomized to an intervention group receiving the motivational
intervention or to a control condition. Randomization and concealment were overseen by the
study methodologist and research staff performing the assessments were blinded to the
participant’s assigned condition. All women were scheduled for follow-up assessment at 1,
3, and 6 months following the baseline assessment, regardless of whether the participant was
incarcerated. Predictor variables used in this analysis are from the baseline interviews. Time
to first drink was assessed using follow-up data collected after participants’ initial return to
the community.

The study design was such that interventionists provided the first session during
incarceration and the second session in the community, one month after release when
participants were reexposed to the availability of alcohol. Participants assigned to the control
condition completed the assessment visits only. The intervention followed the five basic

principles of motivational interviewing and details have been previously reported (Stein,
Caviness, Anderson, Hebert, & Clarke, in press)

Timeline followback methodology (TLFB) was used to assess incarceration and alcohol use
behaviors (SObell & Sobell, 1992 gaseline behaviors were based on a 90-day TLFB. To
summarize prebaseline behaviors we report the percentage of nonincarcerated days on which
alcohol use was observed; we included the first night of any incarceration period in this
calculation. Follow-up interviews were conducted at 1, 3, and 6 months. TLFB data were
collected back to the last available data point (e.g., if a participant was not located for the 1-
month assessment the TLFB data obtained at 3 months was extended to baseline).

Norms favorable to alcohol use were assessed using a three-item index. The questions were:
“How many of the people you spend time with have an alcohol or drug problem?” “How
many of the people you spend time with would support your sobriety or abstinence or efforts
to reduce your alcohol use?” And “how many of the people you spend time with encourage
your drinking?” Internal consistency reliability for the three-item index was .74. Participants
were also asked if they live with a partner or spouse who has an alcohol problem (coded 1 if
yes). Individual items taken from the ASI were used to assess the frequency of cocaine and
heroin use in the 90 days prior to baseline. Number of nights incarcerated prior to release
was calculated from the follow-up TLFB assessments. First night following release on the
street or in a shelter was coded 1 if yes.

Statistical Analysis

Descriptive statistics are presented to summarize the background characteristics and alcohol
use behaviors observed in this cohort. We used Cox regression to evaluate the effects of
selected predictor variables on time (number of days) to first drink following release. We
evaluated the adequacy of the proportional hazards assumption by testing for a nonzero
slope in the regression of scaled Schoenfeld residuals on time; this test is implemented using
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estat phtest in Stata 10.1 (StataCorp, 2007) and was evaluated separately for all individual
predictors as well as for the final model. We present bivariate models estimating the
unadjusted effect of each predictor on time to first drink. The final multivariate model was
selected in stages. We first estimated a model that included all predictors with significant (p
< .05) bivariate effects on time to first drink. We next examined models in which the
contribution of each excluded predictor was individually evaluated when added to the model
that included all significant bivariate predictors. Continuous predictor variables were
standardized to zero mean and unit variance prior to analysis; the associated coefficients give
the expected factor change in the hazard of alcohol use for a one standard deviation increase
in the predictor. Confidence interval estimates and tests of significance are based on robust
variance estimators.

A total of 245 participants were assessed at baseline; 186 (75.9%), 194 (79.2%), and 193
(78.8%) were located for follow-up assessment at 1, 3, and 6 months, respectively. Fourteen
women were continuously incarcerated and had no alcohol exposure risk and 21 women
were lost to follow-up, resulting in a final sample for this analysis of 210 (follow-up rate of
90.9%).

Participants averaged 34.6 (+ 8.9) years of age, 71.4% were Caucasian, 20.5% were African
American, and 8.1% were of other ethnic or racial origins. The mean AUDIT score at
screening was 20.6 (+ 10.0). Prior to baseline, participants reported using any alcohol on an
average of 50.1% (+ 32.2) and heavy (= 4 drinks) alcohol use on an average of 41.9%

(% 33.3) of assessed TLFB days, with 90.4% meeting criteria for a lifetime diagnosis of
alcohol dependence. Fifty-seven (27.1%) said they lived with a partner or spouse with an
alcohol problem. About 68.1% and 25.2% reported using any cocaine or heroin,
respectively, in the 90 days prior to baseline. Injection drug use in the past 90 days was
reported by 21.4% of participants. About half (50.5%) reported at least one incarceration in
the 90 days prior to baseline. Forty-two (20.0%) participants reported spending one or more
nights on the street or in a shelter in the 90 days prior to baseline, and 22 (10.8%) spent their
first night following release on the street or in a shelter.

Figure 1 gives survival time to first drink following release. Persons were observed for a
total of 3,884 days following release; 182 (86.7%) were observed to initiate alcohol use at
some point during follow-up. Median survival time was 2 days. Eighty-nine (42.4%)
participants initiated alcohol use on day 1 after release. A total of 119 (56.7%) had initiated
alcohol use by the end of week 1, 133 (63.3%) by the end of week 2, and 158 (75.2%) by the
end of week 4. Twenty-eight (13.3%) remained abstinent throughout follow-up.

Participants consumed 4 or more drinks on 81.8% of days that they drank after release. Time
to first drink following incarceration was not associated significantly with demographic
characteristics such as age, race, or educational attainment (Table 1). Nor was it associated
significantly with the percentage of days on which participants used alcohol prior to baseline
assessment. The expected hazard of drink initiation increased by a factor of 1.33 for each
one standard deviation increase in the index assessing norms favorable to using alcohol (p
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<.01). The rate of drink initiation was also associated significantly with having a partner
with an alcohol problem (HR = 1.62, p < .01). Additionally, the rate of drink initiation
decreased significantly (HR = 0.82, p < .05) as the length of incarceration prior to release
increased. Rate of alcohol initiation was not associated significantly with reported frequency
of cocaine or heroin use, with spending the first night of release on the street or in a shelter,
with the index of physical and sexual abuse, or with receipt of the intervention (Table 1).

Discussion

The majority of hazardously drinking women relapse to alcohol use within the first week of
release from jail. In the Cox regression model, early relapse was associated living with a
partner who has an alcohol problem, norms supporting alcohol use, and duration of
incarceration. We found no effect of the single motivational interviewing session on time to
first drink. Future interventions to maintain abstinence upon return to the community need to
reach women within their first days postrelease.

Of interest is that the time to first drink increased with increasing nights spent in jail. This
may in part be a reflection of increased substance abuse treatment services obtained by
women during longer incarcerations (although we do not have data to confirm this
speculation). In addition, longer incarceration may simply allow these mostly alcohol-
dependent women to get past the symptoms of withdrawal and have a longer period to
reflect on the consequences of alcohol use. Alternatively, it may be that jail offers the
opportunity to “dry out” without any treatment. While we do not advocate longer
incarcerations, these results emphasize the importance of providing substance abuse
treatment during incarceration that focus on the time immediately following release.

Norms supporting alcohol use and having a partner with an alcohol problem were both

associated with earlier time to first drink and these findings are consistent with results from
other studies (Yohnson, Nagoshi, Danko, Honbo, & Chau, 1990. Lemke, Brennan, Schutte,

& Moos, 2007; Leonard & Homish, 2008; Wood, Nagoshi, & Dennis, 1992)_ Covington and

Bloom report that women develop relationships that are different than those of men and that
incarcerated women are particularly susceptible to being influenced by the behaviors of their
partners (Covington, 1998. Covington & Bloom, 2003 an essential part of many substance
abuse treatment programs is assessing social supports and environments that support
sobriety. For women with longer incarcerations, discharge planning often includes changing
one’s living environment to be away from peers and partners who encourage alcohol use.
Norms supporting alcohol use can be changed with subsequent decreases in alcohol use
(Hagman, Clifford, & Noel, 2007; Reilly & Wood, 2008)_ In settings with limited resources,
interventions for incarcerated women with hazardous drinking may need to focus on women
at highest risk for relapse including those with partners with alcohol problems and women
with high levels of norms supporting alcohol use. Jails and prisons will need to have staff
with expertise in health behavior change dedicated to improving the drinking outcomes of
women to apply these findings.

One limitation of this study is that we included only women who drank hazardously and
reported HIV risk behaviors. The generalizability of our findings to other populations of
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incarcerated women, or to men, may be limited. These data rely on self report, but the
underestimation of alcohol use seems unlikely as the vast majority (86.7%) reported that
they returned to alcohol use, including heavy use. Another limitation is that Rhode Island
has a combined prison and jail system and the results of this study may not be applicable to
other jail systems.

This study adds to the growing body of literature showing that the time immediately after
release is a high-risk time. Additionally, our results are consistent with other studies finding
that drinking is associated with partner-related alcohol problems. Women with hazardous
drinking who are leaving jail should be encouraged to enter or continue alcohol treatment in
the days immediately postrelease. Providing comprehensive substance abuse treatment
services prior to release has been shown to decrease relapse, and services should be made

available to incarcerated women as incarceration alone has not been shown to decrease
substance abuse (Freudenberg, Wilets, Greene, & Richie, 1998. Pelissier, Camp, Gaes,

Saylor, & Rhodes, 2003y
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Figure 1.
Survival Time to First Drink Following Release
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Table 1
Background Characteristics (1= 210)
Mean (+ SD) Median Range
Age 34.57 (8.88) 355 18 - 56
AUDIT 20.58 (10.02) 20.5 3-40
% Days used alcohol 50.10 (32.22) 4556  2.22-100.00
% Days 4+ drinks 41.93 (33.32) 31.11 0.00 -100.00
% Days incarcerated (prebaseline) 3.02 (8.30) 111 0.00 - 64.44
Frequency of cocaine use (0-90 days) 36.29 (38.93) 12.00 0-90
Frequency of heroin use (0-90 days) 9.74 (24.68) 0.00 0-90
% Nights on street or in shelter 12.27 (28.68) 0.00 0.00 - 100.00
n(%)

Race

White 150 (71.4)

African American 43 (20.5)

Other 17 (8.1)
Partner has alcohol problem 57 (27.1)
15t Night postrelease street or shelter (yes) 22 (10.5)
In the past 90 days:

Any cocaine use (yes) 143 (68.1)

Any heroin use (yes) 53 (25.2)

Any injection drug use (yes) 45 (21.4)

Any incarceration (yes) 106 (50.5)

Any nights street or shelter (yes) 42 (20.0)
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Cox Regression Models Giving the Effects of Selected Predictor Variables on Time to Alcohol Use Following

Release (n=210)

Predictor Unadjusted HR® (95% CI1P)  Adjusted HR® (95% CIP)
Age 0.98 (0.87,1.11)
Race
White 0.75 (0.53,1.07)
African American 0.72(0.48,1.11)
Other [reference] [1.00]
Education 0.99 (0.86,1.14)
% days used alcohol (baseline) 1.09 (0.96,1.25)

Norms supporting alcohol use
Partner has alcohol problem
Beck Depression Inventory
Cocaine use frequency
Heroin use frequency

# Nights in ACI prior to release

15t night postrelease street or shelter

Index of physical and sexual abuse

Intervention

1.3377%(1.18,1.50)

1.627(1.25,2.11)
1.08 (0.95,1.22)
1.03 (0.90,1.18)
0.95 (0.83,1.09)
0.82¥(0.69,0.96)
1.28 (0.86,1.90)
1.09 (0.96,1.24)
0.93(0.72,1.20)

1.2977(1.13,1.46)

1.487(1.14,1.92)

0.847(0.73,0.99)

*
p<.05,

Aok

p<.01

a .
Hazard ratio

Confidence interval estimates and tests of significance were based on robust variance estimators.

Adjusted for variables with p< .05
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