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Abstract

Social stressors are associated with relapse to substance use among people receiving addiction
treatment and people with substance use risk behaviors. The relationship between social stressors
and drug use/hazardous drinking in former prisoners has not been studied. We interviewed former
prisoners at baseline, 1 to 3 weeks post prison release, and follow up, between 2 and 9 months
following the baseline interview. Social stressors were characterized by unemployment,
homelessness, unstable housing, problems with family, friends, and/or significant others, being
single, or major symptoms of depression. Associations between baseline social stressors and
follow-up drug use and hazardous drinking were analyzed using multivariable logistic regression.
Problems with family, friends, and/or significant others were associated with reported drug use
(AOR 3.01, 95% CI 1.18-7.67) and hazardous drinking (AOR 2.69, 95% CI 1.05-6.87) post
release. Further research may determine whether interventions and policies targeting social
stressors can reduce relapse among former inmates.
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1. Introduction

1.1. Drug Use among Incarcerated Populations

Drug and alcohol use disorders are substantially more prevalent among the incarcerated
population as compared to the general population (Mumola and Karberg, 2006; Karberg and
James, 2005). Availability of drugs and alcohol in the prison setting is limited. This may
lead to elective or unintentional abstinence among inmates and a reduced physiological
tolerance, increasing the risk of a drug or alcohol related overdose death (Binswanger et al.,
2007; Farrell and Marsden, 2008; White and Irving, 1999; Zlodre and Fazel, 2012). Former
prison inmates face the highest risk of death due to drug overdose in the immediate post
release period (Binswanger et al., 2007; Farrell and Marsden, 2008; Kariminia et al., 2007;
Merrall, et al., 2010). Previous qualitative work has identified themes which lead to drug
and alcohol relapse among recently released prison inmates. A lack of social support,
medical co-morbidities, and limited economic resources were identified as stressors
contributing to relapse. Family support, drug treatment programs, spirituality or
religiousness, and access to community resources were identified as protective factors in
avoiding drug and alcohol relapse (Binswanger et al., 2012). Using quantitative data, we
aimed to examine factors associated with drug use and hazardous drinking among former
prison inmates during the first 2 to 9 months following prison release.

1.2. Homelessness and Unstable Housing

Social stress is characterized by an acute negative life event, chronic life strains, or trauma
(Thoits, 2010). Social stressors, such as homelessness and unstable housing, are associated
with alcohol and drug use. Homelessness and drug use have been shown to be highly
correlated and are often concurrent (Rachlis et al., 2009). Studies that examined behaviors of
at-risk youth demonstrated that crack cocaine use and injection drug use were associated
with homelessness (Kerr et al., 2009; Wenzel et al., 2004). Among runaway and homeless
youth, increased duration of homelessness was shown to be associated with a higher risk for
a substance use disorder (Kipke et al., 1997). Women living in homeless shelters have a
greater prevalence of binge drinking, alcohol dependence, drug use, and drug dependence as
compared to women in low income housing (Henkel, 2011). Conversely, alcohol and drug
use can contribute to unstable housing or homelessness. Among recently homeless adults in
Amsterdam, homelessness due to an eviction was associated with having more extreme
alcohol problems, while homelessness due to relationship conflicts was associated with
having a drug problem (Van Laere et al., 2009).

1.3. Unemployment

Social stress in the form of unemployment also plays an important role in drug and alcohol
relapse. A systematic review of the literature shows higher rates of substance abuse among
the unemployed as compared to the employed (Henkel, 2011). Unemployed individuals
were more likely to consume excessive amounts of alcohol, use illicit and prescription
drugs, and develop a dependence on alcohol and illicit drugs, as compared to employed
individuals (Henkel, 2011). National survey data spanning 15 years demonstrated that
unemployment was associated with increased frequency of heaving drinking, described as
consuming 5 or more drinks at a time (Lo and Cheng, 2013). A Russian study found that
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working-age men who were unemployed and seeking work had higher levels of both alcohol
consumption and alcohol related problems than men in regular paid employment (Cook et
al., 2011). Abstinence from drugs is associated with employment and, among drug users,
unemployment is common (McCoy, 2007; Platt, 1995). Former inmates have a variety of
characteristics which limit their employability, including little education and minimal work
experience (Travis et al., 2001; Hirsch et al., 2002). Moreover, ex-prisoners are legally
barred from working in certain occupations and many employers are reluctant to hire former
inmates with past criminal records (Hahn, 1991; Holzer et al., 2003). Due to these factors,
inability to find employment among recently released prison inmates may further increase
their risk of drug and alcohol relapse in the post-release period.

1.4. Marital Status

Relationship status among women with children is associated with the perception of one’s
social support and mental health. A secondary data analysis of a National US Population
Health Survey showed that single mothers report higher levels of chronic stress, more
negative life events, less perceived social support, fewer contacts with friends and family,
and lower levels of social involvement than married mothers (Cairney et al., 2003).
Additionally, rates of depression were more than double among single mothers as compared
to married mothers (Cairney et al., 2003). Data from the British National Survey of
Psychiatric Morbidity showed that social stress, poverty, and depressive disorders clustered
in single mothers (Targosz et al., 2003). In a cohort of >10,000 subjects, single mothers
were significantly more likely to report psychological distress, in the form of financial
hardship, lack of social support, and lack of employment, than married mothers (Hope et al.,
1999). Results from a Canadian community health survey revealed that single mothers,
when compared to married or cohabitating mothers, had a higher prevalence of substance
dependence and mood disorders, including major depressive disorder, mood and anxiety
disorders (Wade et al, 2011). Similarly, single fathers had a higher prevalence of mood
disorders and substance dependence when compared to married or cohabitating fathers
(Wade et al, 2011).

1.5. Interpersonal Relationships

Social networks, in the form of negative or positive interactions, play an important role in
drug and alcohol use behaviors. Associating with family and friends who use substances
increases the risk of drug and alcohol misuse (Tiffany et al., 2012). An analysis of a large
social network of individuals followed for over thirty years found that people are 50% more
likely to drink heavily (>1 drink/day for women and >2 drinks/day for men) when they are
surrounded by friends or relatives who drink heavily (Rosenquist et al., 2010). In a
longitudinal study of current and former injection drug users, having peers who use drugs in
one’s social network was strongly associated with continued drug use (Schroeder et al.,
2001). Former inmates may be at a higher risk of future drug use/hazardous drinking when
compared to non incarcerated individuals because incarceration can introduce inmates into
high-risk networks characterized by drug trade and use (Freudenberg, 2001; Moore, 1996).
The lack of positive social support during the transition period of prison release has been
associated with substance use relapse (Andrews and Dowden, 2006; Mooney et al., 2008;
Schroeder et al., 2007). In former inmates, we examined the relationship between feeling
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bothered by relationship problems, a proxy for a lack of social support and social stress, and
drug and alcohol use following prison release.

Among non incarcerated populations, problems with functioning in marital, parental, and
family roles, also described as “impaired psychosocial functioning”, have been associated
with a range of drug and alcohol use disorders (Ghitza et al., 2007; Hasin et al., 2007;
Compton et al., 2007; Grant et al., 2004; Fergusson et al., 2002). Patients who report more
stressful relationships with their spouses or partner at the time of substance abuse treatment
entry are more likely to continue to drink and experience substance use problems following
treatment completion (Tracy et al., 2005). Supportive social networks, such as low conflict
relationships with family and friends, healthy partnerships with significant others, and strong
family cohesion is protective for continued abstinence in substance users (Beattie and
Longabaugh, 1999; Bond et al., 2003; Walitzer and Dearing, 2006; Heinz et al., 2009; Scott
et al., 2010). Higher levels of marital satisfaction are associated with longer drug and
alcohol free periods (Beattie, 2001; McCrady et al., 2002, 2004). In a study of men with past
alcohol abuse, marriage was protective against alcohol relapse (Heinz et al., 2009).
Similarly, among men and women with past heroin and cocaine use, marriage and close
personal relationships predicted a greater decrease in drug use over time, relative to being
single or separated (Dearling, 2006). Among patients who completed short-term inpatient
drug and alcohol treatment, abstinence support at home was protective in maintaining
sobriety (Broome et al., 2002). Perceived problems with family, friends, or significant others
may lead to an increased risk of drug and alcohol use among former prison inmates recently
released from prison due to a lack of positive social support networks.

1.6. Mental Health Problems

Depression and drug and alcohol use are often comorbid conditions. The results of a large
epidemiological survey showed that the lifetime odds of alcohol dependence was 3 times
higher for men and 4 times higher for women with major depression as compared to non
depressed adults (Kessler, 1997). A national longitudinal study demonstrated that, among
individuals with major depression, 32.5% met criteria for a lifetime diagnosis of alcohol
dependence (Grant and Harford, 1995). Similarly, a national survey of the US adult
population found that drug use disorders and major depressive disorders were highly
associated (AOR 2.2) (Compton et al., 2007). Among patients who completed alcohol
treatment, having ongoing depressive symptoms was associated with subsequent alcohol
relapse (Radloff, 1997; McDowell and Newell, 1996). The association between depression
and relapse to drugs, including cocaine and opioids, is less clearly defined. A study which
examined the impact of depression on relapse to illicit drug use, including cocaine, heroin,
or benzodiazepines, found no significant effect of depression on relapse at a 3-month follow
up as compared to non drug users (Miller et al., 1999). Another study which examined
relapse to opioid use among individuals with and without a current major depressive episode
found no significant association between opioid relapse and the depressive episode during
the follow up period (Kosten et al., 1986). Mood disorders, including current or past major
depressive disorder, are highly prevalent among incarcerated persons (Schnittker et al.,
2012). A nationwide survey of US prisons and jails found that 26% of jail inmates in 2002
had at least one previously diagnosed mental health condition before being incarcerated
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(Wilper et al., 2009). A systematic review of the literature estimated 10% of male prisoners
and 12% of female prisoners were diagnosed with major depression (Fazel and Danesh,
2002). Given the high prevalence of mood disorders among prisoners, we sought to assess
the association of major depressive symptoms with relapse to drugs and alcohol.

Recently released prison inmates are at high risk of a death related to drug overdose upon
prison release (Binswanger et al., 2007; Farrell and Marsden, 2008; Kariminia et al., 2007;
Merrall et al., 2010). Our study extends the current literature by examining factors that were
associated with drug use and hazardous drinking among former prison inmates. Hazardous
drinking was determined by using questions taken from the Alcohol Use Disorders
Identification Test-Consumption (AUDIT-C) questionnaire, a 3-item alcohol screen that
reliably identifies hazardous drinking behaviors (Bradley et al., 2007). Various social
stressors have been shown to be associated with drug and alcohol relapse among individuals
with past substance use disorders. We used proxies of social stressors to identify factors
associated with drug use and an active alcohol use disorder among recently released prison
inmates. These proxies included homelessness, unstable housing, unemployment, negative
interactions with family, friends, or significant others in the form of perceived problems in
relationships, and being single (not married or part of a relationship). Lastly, we sought to
identify the relationship between depressive symptoms and drug and alcohol use among
former prisoners following prison release because symptoms of depression are likely
exacerbated by the social stressors identified in this study. Understanding risk factors
associated with drug use and hazardous drinking among former prisoners may inform
programs and policies to protect future inmates at risk of relapse following prison release.

2. Materials and Methods

2.1. Study Design

This prospective cohort study involved in-person, structured interviews with 200 former
inmates recruited between 1 and 3 weeks post prison release. Participants could complete
the follow-up interview between two and nine months following the baseline interview, but
follow-up was scheduled as closely as possible to three months post baseline interview. Our
follow-up included 155 participants (78% retention). The study was approved by the
Colorado Multiple Institutional Review Board. A Federal Certificate of Confidentially was
obtained.

2.2. Study Participants

The study included inmates released from the Colorado Department of Corrections (CDOC)
to the Denver area. Recently released prison inmates were recruited between November
2010 and February 2012 from correctional facilities, a parole office, a community re-entry
program, the offices of Treatment Accountability for Safer Communities (TASC), from
social service providers in the Denver area, and by word of mouth. Eligibility criteria were
1) released from prison within the last 1 week to 3 weeks, 2) age 18 years and older, 3) able
to speak and comprehend English, and 4) no plans to leave the Denver area in the
subsequent 3 months. Former inmates who 1) were paroled, 2) were not paroled, and 3)
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were under intense supervision, i.e., were required to wear an electronic tracking device,
were included.

Exclusion criteria included 1) less than 18 years of age, 2) former inmates released from
county jail rather than prison, and 3) former inmates who were on “current inmate status”.
“Current inmate status” refers to individuals who were released into community corrections
under locked confinement during part of the day or night.

2.3. Independent variables

Socio-demographic information (race/ethnicity, age, marital status) was assessed using
questions from the Behavioral Risk Factor Surveillance System, 2010 (Centers for Disease
Control and Prevention, 2010). Participants reported their gender.

Questions about depressive symptoms were assessed using the Patient Health
Questionnaire-9 © (PHQ-9), a validated depression scale (Patient Health Questionnaire-9,
1999; Kroenke et al., 2001). The PHQ-9 queries the following: 1) level of interest or
pleasure in doing things, 2) feelings of depression or hopelessness, 3) sleep hygiene, energy
level, and appetite, 4) feeling down on oneself, feeling like a failure to oneself or to one’s
family, 5) (in)ability to concentrate, 6) feelings of restless, and 7) thoughts of hurting
oneself. Questions are scored on a scale of 1-27. Minimal depression is scored 1-4, mild
depression is scored 5-9, moderate depression is scored 10-14, moderately severe
depression is scored 15-19, and severe depression is scored 20-27 (Patient Health
Questionnaire-9, 1999). The association between mental health disorders and drug use is
well established, thus we also assessed depressive symptoms as a proxy for mental health
disorders.

Social stressorswere defined as 1) being bothered by perceived problems with family,
friends and/or significant others, 2) being unemployed, 3) being single, 4) being homeless,
5) having unstable housing and 6) having symptoms of major depression. Questions
addressing the number of problems a participant had with family, friends and/or significant
others, how bothered they were by these problems in the past 30 days, and the number of
paid days worked in the past 30 days (employment status) were taken from the Addiction
Severity Index (ASI) questionnaire (McLellan et al., 1992). The ASI is a widely used
instrument to assess the severity of problems related to substance use. The index assesses
problems in six potential problem areas: medical, employment/support, alcohol and other
drug use, legal, family/social, and psychiatric (Butler et al., 2001). Specific questions
regarding the potential problem areas can be answered by addressing “how bothered” the
participant is on a scale which ranges from 0 (not at all) to 4 (extremely bothered). We
dichotomized our results as being moderately, considerably or extremely bothered by family
problems versus being not at all bothered or slightly bothered by family problems (see Table
1) (McLellan et al., 1992). The combination of scores taken from each of the problem areas
resulted in a general measure of patient status in each area (ASI: Composite Score Manual,
1986).

Employment status was assessed using the question, “How many days were you paid for
working in the past 30 days, including work ‘under the table’, paid sick days, and vacation
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days?”. If the former inmate worked 1 or more days, we considered them to have been
employed. We dichotomized number of problems experienced with family members, sexual
partners, or spouses in the past 30 days as zero problems versus one or more problems.

Former inmates’ living situation was assessed using two different questions resulting in two
separate variables. Self-reported homelessness was dichotomized yes/no based on the
participant’s response to “Do you consider yourself to be homeless.” Based on the response
to that question, the former inmates were asked to describe their current housing situation. If
the former inmate lived in their own house or an apartment, or someone else’s house or
apartment, their living situation was described as housed. If the former inmate lived in a
motel, hotel, halfway house, or a boarding or rooming house, their living situation was
described as unstable. If the former inmate lived in a shelter, on the streets, in an abandoned
building, vacant lot or car, their living situation was described as homeless. All information
describing baseline sociodemographic and clinical characteristics, including gender, age,
race/ethnicity, and depressive symptoms, with the intent to identify major depressive
symptoms as compared to none, minimal, or mild depressive symptoms, was obtained
during the initial post release survey administered between 1 week and 3 weeks following
prison release.

2.4. Dependent Variables

Data for our dependent variables, 1) any past 30 day drug use (cocaine/crack, heroin,
methamphetamines, or illicit use of pharmaceutical opioids, benzodiazepines, stimulants) or
2) hazardous drinking in the past 30 days, were obtained from a second survey taken
approximately three months post baseline interview. Drug use and hazardous drinking were
not mutually exclusive; participants could exhibit both drug use and hazardous drinking
behaviors. Questions about drug use in the past 30 days were taken from the ASI (McLellan
etal., 1992). Information about hazardous drinking was determined by using questions taken
from the Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) questionnaire,
a 3-item alcohol screen that reliably identifies hazardous drinking behaviors (Bradley et al.,
2007). Three questions were asked, “How often do you have a drink containing alcohol?”,
“How many standard drinks containing alcohol do you have on a typical day?”, and “How
often do you have six or more drinks on one occasion?” Questions were scored on a scale of
0-12. In men, a score of 4 or more was considered positive to identify hazardous drinking or
active alcohol use disorders; in women, 3 or more was considered positive (AUDIT-C). This
questionnaire was validated against the full AUDIT questionnaire in incarcerated women
and in three different racial/ethnic groups, including Whites, African Americans, and
Hispanics (Caviness et al., 2009; Frank et al., 2008).

2.5. Statistical Analyses

Univariable analyses were conducted using chi-square tests or Fisher’s exact tests for
categorical variables and Wilcoxon tests for continuous variables. We examined differences
in the following characteristics between participants who used drugs or demonstrated
hazardous drinking as compared to participants who did not: 1) sociodemographic
characteristics, 2) the presence of depressive symptoms, 3) homelessness, 4) insecure
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housing, 5) the presence and number of problems with family, friends, and/or significant
others, and 6) how bothered they were by the presence or absence of these problems.

Variables were included in the multivariable analyses if the p-value on univariable testing
was <0.25 (Hosmer and Lemeshow, 2000). To derive the final multiple logistic regression
models for 1) drug use or 2) hazardous drinking, variables were removed using backward
elimination until all p-values were <0.05. Backward elimination is an iterative variable-
selection procedure in which the least significant predictor in the model is eliminated
sequentially (Tanaka and Kodake, 1981). At each step, estimates were checked to make sure
other variables were not largely affected by dropping the least significant variable. We
removed each variable with the smallest F-statistic until our model only contained those
variables that reached statistical significance. The advantage of using the backward
elimination method is that each independent variable can be assessed in the model before
removing significant variables which are not significant (Hocking, 1976; Miller, 2002). Our
final models included 1) the dichotomized family problems variable as the independent
variable and past 30 day drug use as the dependent variable and 2) the dichotomized family
problems variable as the independent variable and hazardous drinking as the dependent
variable. Analyses were performed using SAS software, version 9.1 (SAS Institute, Cary,
NC).

Baseline characteristics obtained between 1 week and 3 weeks post prison release for the
155 participants with 2 to 9 month follow-up interviews are given in Table 1. The majority
were men (n=114; 73.6%). The mean age of the sample was 42.3 (Standard Deviation [SD]
8.4) years and the majority of the respondents were both non Hispanic Blacks (n=58; 37.4%)
or non Hispanic Whites (n=51; 32.9%). Most respondents had never been married (n=73;
47.1%) or were divorced, widowed, or separated (n=58; 37.4%). At the baseline interview,
in the 1 week to 3 weeks post prison release, the majority of survey respondents reported
that they were currently living in a location considered “housing secure” (n=100; 64.5%),
but 55.5% (n=86) considered themselves homeless. Symptoms of major depression were
present at baseline in 12.3% (n=19) of the former inmates. In the initial survey, less than a
third of participants felt they had one or more problems with their family, friends, and/or
significant others in the past 30 days (n=44; 28.4%). Even fewer were moderately,
considerably, or extremely bothered by their perceived family problems (n=34; 21.9%).
Table 1 also describes baseline characteristics stratified by the results of the follow-up
survey which described drug use or hazardous drinking.

Comparative Findings between Former Inmates with and without Past 30 Day Drug Use

Among both groups, those with and without past 30 day drug use, the majority was male
(63.0% vs. 75.8%). Distribution of race/ethnicity did not vary significantly between people
who reported past 30 day drug use as compared to those who did not report drug use.
Having one or more problems with family, friends, and/or significant others was noted to be
significantly different between those who did and did not use drugs in the past 30 days
(51.9% vs. 23.4%; p=0.003), as was being moderately, considerably, or extremely (vs. not at
all or slightly) bothered by problems with family, friends, and/or significant others (44.4%
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vs. 17.2%; p=0.002). Having symptoms of major (vs. no, minimal, or minor) depression was
significantly different between people who did and did not use drugs in the past 30 days
(29.6% vs. 8.6%; p=0.006). Three of our main predictors, being married or part of a couple,
being employed, and being housed during the baseline interview were not found to be
significantly different between people who did and did not use drugs in the past 30 days at
the follow-up interview.

Comparative Findings between Former Inmates with and without Past 30 Day Hazardous

Drinking

Association

Association

Participants with hazardous drinking, as compared to those without hazardous drinking, had
a lower mean age (39.5 [SD 7.8] years vs. 43.0 [SD 8.4] years; p=0.03), were more likely to
be non Hispanic White (46.9% vs. 29.3%; p=0.01), and tended to be bothered by problems
with friends, family, and/or significant others (34.4% vs. 18.7%; p=0.056 [NS]) at the
baseline survey. There were no differences in being married or part of a couple, employment
status, or housing status between the two groups at baseline.

between Baseline Factors and Past 30 Day Drug Use

Baseline factors associated with subsequent drug use at the follow-up survey are given in
Table 2. Unadjusted odds ratios for those variables with p<0.25 in univariable testing are
presented. Backward elimination procedure was applied to the initial multiple logistic
regression model including these variables as predictors to identify significant variables and
adjusted odds ratios. In the final model for past 30 day drug use including the dichotomized
family problems variable and the dichotomized depression screen variable as the
independent variables, participants who felt moderately, considerately, or extremely
bothered by problems with family members, friends, and/or significant others during the
baseline interview were more likely to report drug use in the follow-up survey as compared
to participants who were not bothered or slightly bothered by problems with family
members, friends, and/or significant others (AOR=3.01; 95% CI 1.18-7.67). Former inmates
who expressed symptoms of major depression at the baseline interview were more likely to
report past 30 day drug use when compared to former inmates who expressed no symptoms
of depression or minimal/minor symptoms of depression at the baseline survey (AOR=3.18;
95% CI 1.06-9.50).

between Baseline Factors and Past 30 Day Hazardous Drinking

Baseline factors associated with past 30 day hazardous drinking at the follow-up survey are
given in Table 3. Unadjusted odds ratios for variables considered in multiple logistic
regression models, and adjusted odds ratios for identified significant variables are presented.
In the final model for past 30 day hazardous drinking including the dichotomized family
problems variable and the multi-category race/ethnicity variable as the independent
variables, participants who described feeling moderately, considerately, or extremely
bothered by problems with family members, friends, and/or significant others during the
initial interview were more likely to meet criteria for hazardous drinking at the follow-up
interview when compared to participants who were not or were slightly bothered by
problems with family members, friends, and/or significant others (AOR=2.69; 95% CI 1.05-
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6.87). The odds of hazardous drinking for non Hispanic Blacks was significantly lower than
the odds of hazardous drinking for non Hispanic Whites (AOR=0.17; 95% CI 0.05-0.57).

4. Discussion

In our cohort of recently released prison inmates, we found that feeling significantly
bothered by problems with family, friends, and/or significant others in the 1 week to 3
weeks following prison release was associated with past 30 days drug use and hazardous
drinking in the 2 to 9 months following prison release. We also found that having symptoms
of major depression was associated with past 30 day drug use among former inmates.
Finally, non Hispanic Blacks were less likely to exhibit hazardous drinking behaviors in the
30 days following prison release as compared to non Hispanic Whites.

Having a supportive network of family, friends, and significant others helps to maintain
sobriety (Beattie and Longabaugh, 1999; Bond et al., 2003; Walitzer and Dearing, 2006;
Heinz et al., 2009; Scott et al., 2010). Our findings show that when former inmates feel
bothered by relationship problems, they are more likely to use drugs or engage in hazardous
drinking behaviors following prison release. Disruption of relationships with family, friends,
and/or significant others during incarceration weakens social support and social cohesion
and may lead to an increase in relationship problems (Khan et al., 2011). Approximately half
of incarcerated men consider themselves to be in a committed heterosexual relationship and
intend to return to their partners upon release from custody (Carlson and Cervera, 1991;
Grinstead et al., 1999; Jorgensen et al., 1986; NACRO, 1994). Incarceration can aggravate
underlying pre existing problems that may have strained family life before imprisonment,
such as, financial hardships, social isolation, poor self-esteem, childcare problems,
relationship difficulties, domestic violence, substance misuse and the threat of homelessness
(Comfort, 2002). Relationships between the inmates and their families, friends, and
significant others are further strained by the consequences of having an incarcerated family
member (Comfort, 2003; Loucks, 2004). Families often experience restricted rights through
limited contact with their significant other, logistically challenging social visits, diminished
financial and emotional resources, and social marginalization (Comfort, 2003; Loucks,
2004). These complicating factors can weaken existing social support networks the inmate
may be relying upon for emotional and financial support following release, further
contributing to a former prisoner’s ability to prevent relapse to drug and alcohol use.

Our study showed an association between endorsed symptoms of major depression at
baseline (1 week to 3 weeks post prison release) and subsequent drug use. The association
between mental health disorders and drug use is well established. Our findings support the
literature that describes this relationship (Brook et al., 2002; Henry and Maurizo, 1999;
Grant, 1995). In 2011, the National Survey on Drug Use and Health (NSDUH) demonstrated
that adults, aged 18 years or older with major depressive episode in the past year, were more
likely than those without a major depressive episode to have past year illicit drugs use
(28.5% vs. 13.4 %) (Substance Abuse and Mental Health Services Administration, 2012).
This was also noted for past year use of marijuana, cocaine, hallucinogens, inhalants, or
heroin, and the non medical use of pharmaceutical psychotropic medications (Substance
Abuse and Mental Health Services Administration, 2012). The prevalence of depression
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among prison inmates is approximately 10% (Fazel and Danesh, 2002). Former inmates
with mental illness are more likely to experience homelessness and less likely to find
employment than other released inmates which may further exacerbate symptoms of
depression (Roman and Travis, 2004; Solomon et al., 2004). Obtaining community-based
mental health services can be formidable, often resulting in fragmented, episodic care
(Hoge, 2007; Mallik-Kane and Visher, 2008, Baillargeon et al., 2010). Many prison inmates
with pre-incarceration drug use and hazardous drinking are often ill-equipped for
reintegration into society following release (Binswanger et al., 2012). This transitional
period can be stressful due to a lack of a social support network, a feeling of social isolation,
and inadequate economic resources to support integration into the community, further
exacerbating symptoms of depression (Binswanger et al., 2012). With an insufficient
availability of mental health services, recently released inmates with major depression are at
an increased risk of relapse to drug and alcohol use, especially during the transition period
from incarceration to release.

Among this cohort of recently released inmates, being employed, or being paid for working
one or more days in the past 30 days, was not inversely associated with drug use/hazardous
drinking. Prior work demonstrated that, among heroin users, employment was predictive of
longer periods of abstinence (Nosyk et al., 2013). Similarly, in a cohort of patients treated
for alcohol dependence, employment was associated with lower consumption of alcohol
over time (Bravo et al., 2012). In each of these studies, the cohorts were followed for two or
more decades. We attribute the lack of an observed association between employment status
and drug use and hazardous drinking in our cohort to be due to the relatively short time
period between the baseline and follow-up surveys (approximately 3 months).

Our study has implications for both future research and clinical practice. Ensuring that
former inmates have access to, or are directed to, positive social support networks may
reduce relapse to drug and alcohol use following prison release. Developing relationships
with system “navigators”, people who help inmates reintegrate from incarceration to society,
would allow former inmates to have access to a positive social network for ongoing support
in the post release period (Spaulding et al., 2009). Formal social support navigators include
lay navigators or community health workers, physicians, nurses, counselors, educators, drug
counselors or other clinicians. Informal social support navigators include people who are not
financially compensated, and may include clergy, volunteers, or mentors (Bradford et al.,
2007; Dohan and Schrag, 2005; Wells et al, 2008; Haideri and Moormeier, 2011). Naturally
occurring relationships, such as support from parents, siblings, partners, or friends, can help
ease the difficult transition from incarceration to freedom (McCamish-Svensson et al., 1999;
Maxwell et al., 2010). Former inmates who were bothered by problems with family, friends,
and/or significant others following prison release may have benefited from being paired with
a navigator at the time of prison discharge. Being paired with a “neutral party” navigator,
rather than a significant other, friend, or family member, may be beneficial for former
inmates who have a strained personal relationships

Employment, in the form of work-release treatment programs, has been shown to be
protective in preventing relapse in a cohort of drug involved prisoners who were followed
for five years post release (Butzin et al., 2005). Post release employment may also facilitate
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community reentry and decrease exposure to mortality risk factors (World Health
Organization, 2010; Freudenberg, 2001). Increasing opportunities for work release program
participation, both by providing more opportunities for participation and by actively
encouraging inmates to participate, can yield positive post release employment outcomes,
which may lead to lower rates of substance use relapse and should be supported. Among
former inmates, successful post release employment would be enhanced by greater access to
general educational development (GED) programs and greater availability of job training
and job readiness programs. Higher quality jobs lead to higher wages and a reduced
likelihood of return to criminal activity and recidivism (Visher et al., 2004).

This study had several limitations. With these data we cannot assume causality, i.e., we do
not know if perceived problems with friends, family, and/or significant others preceded drug
use/hazardous drinking among former inmates, or a prior history of drug use/drinking led to
perceived problems. Although we had a relatively high retention rate (78%), we were unable
to follow-up with some participants because they were reincarcerated. Some of these
participants may have higher rates of drug use and hazardous drinking and lower rates of
social support than the cohort analyzed in this study. The study was conducted in Denver,
Colorado, an urban environment, which may not be representative of the United States as a
whole. Participants were not recruited directly from prison so the sample was non random
and may not be representative of all former inmates. Finally, participants may have felt
uncomfortable accurately answering sensitive questions (drug use) for fear of criminal
repercussions.

This study demonstrates that former inmates with perceived relationship problems have a
higher risk of relapse to drug and alcohol use as compared to former inmates without
perceived relationship problems. Reintegration from prison to society is a difficult and
stressful time for many recently released inmates. Positive social support networks may help
to prevent relapse to drug use and hazardous drinking. Supporting and (re)establishing
healthy relationships between former inmates and non drug or alcohol involved family
members, significant others, and friends through group therapy sessions, inclusion in
meetings with parole officers, and social support groups, may reduce risk behaviors in the
post prison release period. In situations where former inmates feel problems with family,
friends, and/or significant others may impede their desired drug and alcohol abstinence, they
could be connected with informal social support groups in the form of community
organizations, religious organizations, and other resources, such as Alcoholic Anonymous
and Narcotics Anonymous, that are best suited to the inmates’ goals and beliefs. Substance-
free relationships with peers can be beneficial for former inmates who prefer sources of
support that are not associated with the correctional system. Formerly incarcerated peers
may have more insightful and realistic ideas about how to maintain sobriety once released
from prison (Devilly et al., 2005; Parkin and McKeganey, 2000). Peer networks comprised
of successfully integrated former inmates can offer encouragement and support for recently
released inmates who are struggling to maintain drug and alcohol abstinence. The
establishment of programs which involve former inmates with peer networks aimed at
making reintegration from prison to society a positive transition, and the inclusion of family
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members, friends, and/or significant others in the transitional experience may reduce drug
and alcohol relapse among recently released prisoners.
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Table 2

Unadjusted and Adjusted Odds Ratios and 95% confidence intervals for baseline factors associated with past
30 day drug use at follow-up

Past 30 Day Drug Use (95% CI)

Unadjusted® Adijusted?

Gender

Male Reference

Female 1.84 (0.76-4.44)
Current Housing Situation

Housed Reference

Housing Insecure 0.71 (0.19-2.65)

Homeless 2.68 (1.02-7.04)
Depression Screen (PHQ-9)

None/Minimal/Minor Symptoms Reference Reference

Major Depression 4.48 (1.60-12.56)  3.18 (1.06-9.50)

Number of Problems Experienced with Family/Sexual Partners/Spouse

None Reference

1 or More 3.52 (1.49-8.30)

How Bothered by Family Problems

Not At All/Slightly Reference Reference

Moderately/Considerably/Extremely ~ 3.86 (1.59-9.36)  3.01 (1.18-7.67)

aVariak:»les with univariable testing p<0.25, which were considered for regression

bFinal variables in regression with p<0.05
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Unadjusted and Adjusted Odds Ratios and 95% confidence intervals for baseline factors associated with past

Table 3

30 day hazardous drinking at follow-up

Past 30 Day Hazardous Drinking

Unadjusted® Adjusted?
Age in Years (per 10 yr increase) 0.59 (0.37-0.96)
Race/Ethnicity
Non Hispanic White Reference Reference

Non Hispanic Black

0.18 (0.06-0.58)  0.17 (0.05-0.57)

Hispanic

0.98 (0.39-2.46)  1.10 (0.43-2.83)

Other or Unknown

0.80 (0.15-4.42)  0.60 (0.10-3.53)

Depression Screen (PHQ-9)

None/Minimal/Minor Symptoms Reference

Major Depression

2.59 (0.93-7.24)

Number of Problems Experienced with Family/Sexual Partners/Spouse

None Reference
1 or More 2.03 (0.90-4.59)
How Bothered by Family Problems
Not at all/Slightly Reference Reference

Moderately/Considerably/Extremely  2.28 (0.97-5.38)  2.69 (1.05-6.87)

aVariables with univariable testing p<0.25, which were considered for regression

bFinal variables in regression with p<0.05
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