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Abstract

Background/Objective: The purpose of this paper is to examine drug use and incarceration
history among rural Appalachian women.

Methods: This study involved random selection, screening, and interviews with rural women
from local jails in Appalachia.

Results: Of the women randomly selected and screened, 97% met criteria for substance use
intervention. Significant factors associated with incarceration history included age, education,
custody status, and mental health. A significant interaction was observed between male sex
partners and drug use on incarceration history.
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Conclusions: Study findings suggest that the drug/crime relationship among rural Appalachian
women is associated with their high-risk home environment, partner relationships, and mental
health. Specifically, in addition to drug use, factors such as family and child relationships, anxiety,
victimization, and relationships with partners should also be considered in the trajectory of
criminal careers among rural Appalachian women.
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Introduction

Women are growing faster than any other demographic group in the criminal justice system
with an increase of more than 600% between 1980 and 2010, a rate of 1.5 times higher than
men (Porter, 2013). The number of women incarcerated in local jails more specifically has
increased significantly in recent years, 48% compared to a 17% increase in male jail inmates
(Minton et al., 2015). Jails differ from prisons in that they are typically short-term facilities
managed by locally elected administrators (BJA, 2016) and often have fewer resources for
health and behavioral health services. U.S. data from jail samples of inmates suggest that the
majority (74%) of incarcerated males and females reported a history of drug use, more than
two-thirds (68%) met diagnostic criteria for abuse or dependence, and more than half (55%)
reported active drug use in the month before arrest (Karberg & James, 2005; Wilson, 2000).
Thus, jails can provide critical venues for research on high-risk, understudied, out-of-
treatment female drug users.

Importance of research on rural women

In addition to limited jail research in general, there are also significant gaps in the literature
on specific vulnerable groups of women offenders, such as rural women. Rural women
suffer distinct health disparities including increased rates of cervical cancer and other female
reproductive health issues (Tjaden, 2015), which has been attributed to significant
limitations in rural primary care and specialty care (such as OB/GYN services) (Bennett et
al., 2013). Rural women are more likely to experience chronic illness, suffer from chronic
depression, poor maternal health, suicide, and have significant barriers to health services
compared to urban women (American Psychological Association, n.d.). These health
disparities have often been attributed to low socioeconomic status, education, and
employment opportunities (Tjaden, 2015), as well as the isolation and cultural issues of
living in a rural community (Foxhall, 2000), all of which can impact both access to adequate
health and behavioral health care.

While correlates of health disparities among rural women have been attributed to poverty
and limitations in health care access in rural Appalachia, these issues are also exacerbated by
substance abuse. The health of a large number of rural Appalachians has been significantly
compromised by an opioid epidemic, which has been associated with rapid spread of
Hepatitis C (HCV), and rising overdose rates (Estep, 2016; Suryaprasad et al., 2014; Zibbell
et al., 2015). In fact, per 100,000 people, some Appalachian counties have overdose rates
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three times higher than the national average (K'Y Office of Drug Control Policy, 2015). The
high rate of opioid and other substance use in Appalachia has captured the attention of law
enforcement, policymakers, and researchers nationwide.

Compounding the risks associated with prescription opioid abuse in general, injection drug
use has become the primary route of administration of drugs in the Appalachian region,
growing exponentially in recent years (Staton-Tindall et al., 2015a; Young & Havens, 2012).
Rural Appalachian substance users are more likely to inject opiates compared to urban users
(Young, Havens, & Leukefeld, 2010). Injecting drugs not only poses a significant health risk
when needles and equipment are shared, but women often find themselves in vulnerable
situations of being injected by a partner or a dealer (Young et al., 2014), which limits their
control over the use of safe or clean injection equipment. Among a sample of rural drug
users, women were more likely to have engaged in sexual intercourse with their injecting
partner prior to or after their first injection than men (Young, et al., 2014). These practices
place rural women in a position of even greater risk for disease, as well as the potential for
physical harm.

Examining the drug/crime relationship among rural women

Thus, rural women face cultural, behavioral health, and geographic challenges associated
with drug use. While the association between drug use and crime has been examined among
female offenders, less attention has been paid to characteristics of rural women drug users
who become involved in the criminal justice system. While it is expected that drug use and
crime are related among rural women, it is not clear how other factors associated with rural
culture or lifestyle may influence the drug/crime relationship. For example, due to low
population density, rural women may have limited mobility and anonymity (Friedman,
2003), suggesting that a high-risk home environment where family members or peers use
drugs may present challenges for rural women to “escape”. Additionally, based on findings
from studies on partner availability analysis in other cultural groups of women (Oser et al.,
2016), it is possible that the availability of partners who are not engaged in drug use and
criminal activity are limited for rural women drug-users in Appalachia. Thus, high-risk
partners may increase the likelihood of rural women engaging in high-risk behaviors.

Mental health is another factor associated with drug use and/or criminal involvement among
women, but has been less studied among rural women. Women offenders, for example, have
been shown to be more likely to experience mental health problems than males (Gunter et
al., 2012; Johnson, 2006; Macdonald, 2013; Peters, et al., 1997; Webster et al., 2007), with
depression and anxiety being most common (Sacks, 2004; Staton-Tindall, Leukefeld, &
Webster, 2003). While mental health rates have been noted to be considerably higher among
rural women than other women in jails (Staton-Tindall et al., 2015), it is important to better
understand the role of mental health in the drug/crime relationship.

The current study

Studies with rural women drug users are challenging because recruitment can be limited by
the lack of formal treatment opportunities, travel distances to study sites, and generally the
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protective nature of social networks that characterize rural areas (Friedman, 2003). Thus,
conducting rural drug abuse research in real-world settings where high-risk, non-treatment
seeking individuals can be located is important, particularly during critical windows of
sobriety. Therefore, this study utilizes rural jails as venues to better understand the drug/
crime relationship among rural Appalachian women. To our knowledge, no other empirical
study has used a random selection design to recruit rural women from real-world settings to
examine drug use, crime, and related factors.

The purpose of the current study is to examine the relationship between drug use and
incarceration among rural Appalachian women, as well as the potential role of contextual
factors including home environment, risky partner relationships, and mental health. The
following specific objectives guide the study: 1) to profile drug use using a validated
screening tool (Alcohol Smoking Substance Involved Screening Test — ASSIST) among a
randomly selected sample of women recruited from rural jails; 2) to describe the relationship
between drug use and incarceration history among rural women meeting ASSIST criteria for
the study; and 3) to examine drug use as an independent correlate of incarceration history
with other factors including the home environment, partner relationships, and mental health
considered.

Method

Participants

Adult women (aged 18 and older) participating in this study (NIH/NIDA, 1R01-DA033866)
were randomly selected from three rural jails in Appalachia, screened, and interviewed face-
to-face in a private room in the jail. Study eligibility was determined through screening and
included: 1) moderate risk of substance abuse based on the NIDA-modified Alcohol,
Smoking and Substance Involvement Screening Test (NM-ASSIST) score of 4+ for any drug
(NIDA, 2009); 2) residing in a designated Appalachian county before incarceration; and 3)
willingness to participate.

Measures

Demographics—To profile the study sample, demographic data were collected including
age (a continuous measure of self-reported age at the time of the baseline), race (category of
racial group identified), marital status (categorically coded as married/living with someone
as married vs. other), parenting status (dichotomous measure of having any children at the
time of the interview vs. not), education (a continuous measure of total number of years of
formal education), and employment (percentage of women reporting any employment
including full-time or part-time prior to incarceration vs. not working). Considering the
sample was recruited from jails, other descriptive measures included length of the current
incarceration and number of lifetime months incarcerated.

Drug use—The NIDA-modified version of the Alcohol, Smoking and Substance
Involvement Screening Test (NM-ASSIST) was used to measure drug use severity among
women randomly selected from rural jails for study screening (NIDA, 2009). The ASSIST
was developed by the World Health Organization (WHO, 2002) for use in primary health
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care settings, and modified by NIDA to separate specific categories of prescription opiate
and stimulant use (Pagliaro & Pagliaro, 2012). The NM-ASSIST takes 5-10 minutes to
administer and has been validated as an efficient and effective screening tool for substance
use in criminal justice settings (Holmwood, Marriott, & Humeniuk, 2008; Wolff & Shi,
2015). Timeframe for the NM-ASSIST focuses on the past 3 months, but was modified for
this study to include the 3 months before incarceration. The NM-ASSIST is easily scored for
each substance yielding a Substance Involvement (SI) score ranging from 0 to 39, with
higher scores being indicative of higher degree of drug use severity (scores 4+ indicate
moderate need for drug use intervention).

Incarceration history—Incarceration history was primarily examined by the self-reported
number of times incarcerated (in any correctional facility including prisons, jails, and lock-
ups) as an adult.

Covariates—The following covariates were included to understand their role in the
relationship between drug use and incarceration history: 1) High-risk home environment as
measured by three binary (yes/no) variables, including having family members with drug
abuse problems, the presence of drug use in respondent’s home, and whether or not the
participant has lost custody of any of her children; 2) Partner relationships including a
continuous measure of number of lifetime male sex partners and a binary measure of having
a main partner who injected drugs (yes/no); and 3) Mental health including endorsing
symptoms (binary variable yes/no) consistent with depression, anxiety, and post-traumatic
stress using the GAIN (Global Appraisal of Individual Needs, Dennis et al., 2008), as well
as self-reported experience of victimization/violence (yes/no), and if applicable, a
continuous measure of age when victimization first occurred.

This study used random sampling to recruit a sample of hard-to-reach, out-of-treatment,
rural drug-using women in Appalachia from three local area jails. The jail daily census
varies, as does the offense type (e.g., more alcohol and drug related weekend offenses).
Therefore, recruitment dates were randomized monthly at each of the three rural jails. On
each targeted recruitment day, research staff worked closely with jail administrators to
access the daily census sheet for the names of potential study participants living at the
facility. Potential participants were included in the targeted recruitment sampling frame if
they had at least 2 weeks to 3 months (as verified by jail records) to serve on their sentence.
This time frame was selected in order to ensure that participants would be able to engage in
all study activities prior to release.

All women who met this initial screening criterion had an equal opportunity of being
selected for study screening. From this sampling frame, research staff then randomly
selected (using Research Randomizer, www.randomizer.org) between 10 — 20 women for
study screening each day (depending on the size of the jail facility).

Randomly selected women were invited to participate in a group screening session in a
private, confidential room in the jail. While jail staff assisted in escorting women to the
screening room, no jail staff or representatives from the criminal justice system were present
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during the screening sessions. The screening session included informed consent and a
question/answer time with the research staff regarding study details. Interested participants
were then asked to complete survey-based screening assessments including the NM-
ASSIST, anticipated release dates from jail, their “home” county to ensure they were from
an Appalachian area, and confirmation of interest to participate in the study. Screening
surveys were examined on site, and women who met all study eligibility were asked to
return for a face-to-face interview at the jail within 2 days of study screening.

During the study recruitment phase between December 2012 and August 2015, 900 women
were randomly selected from the three target jails. Of those, 688 (76.4%) participated in the
study screening sessions in the jails (101 refused to participate, and 111 were released early
between random selection and screening). Among women who participated in screening,
248 (36%) did not meet study eligibility criteria due to the following reasons: not being
released during the 2 week to 3 month time frame (n=203), not engaging in any risky sexual
practices (n=15), not being from an Appalachian county (n=21), and not meeting study NM-
ASSIST criteria for drug use (n=9). The majority (97%) of the women randomly selected
from the jail and screened for the study met NM-ASSIST criteria for problematic substance
use in need of intervention (score of 4+ on the ASSIST).

Of the 688 screened, 440 (64%) met all study criteria to participate in the baseline.
Anticipating jail release dates proved to be challenging due to court proceedings, family
arrangements for bail, and unavailable details about cases in records. Thus, despite screening
for anticipated release date (both through jail records and self-report), 40 potential
participants were released from jail prior to being scheduled for the baseline interview. The
final study sample (N=400) participated in face-to-face interviews in a private room in each
jail using Computer-Assisted Personal Interview (CAPI) software. Research staff were
female interviewers from the local Appalachian area, and they were trained on jail facility
policies and procedures by jail administrators prior to study implementation. Participants
were paid $25 for the baseline interview, and all study screening and data collection
procedures were approved by the university IRB and protected under a federal Certificate of
Confidentiality.

Statistical analysis

To profile drug use among the randomly selected sample (objective 1), descriptive statistics
were examined for the NM-ASSIST for 688 rural women who participated in the screening.
Both mean scores and level of risk for each substance were examined. To describe the
relationship between drug use and incarceration history (objective 2), bivariate associations
were examined between the measure of incarceration history (the primary DV of interest)
and NM-ASSIST scores using simple negative binomial regression for the N=400 who
entered the study and completed a baseline interview. Bivariate associations between
incarceration history, demographic measures and potential covariates (high-risk home
environment, partner relationship, and mental health) were also examined using a series of
negative binomial regressions. For objective 3, a multivariate regression model was used to
examine drug use as a independent contributor to incarceration history while controlling for
covariates. Specifically, negative binomial regression was used to estimate two specific
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models. Model 1 included the NM-ASSIST score and all the potential covariates which were
significantly associated with the dependent variable of lifetime incarceration history at the .
05 level or below in the bivariate analysis. For clarity and ease of interpretation, non-
significant associations were removed from the final model. Exclusion of the non-significant
variables did not appreciably change the model estimates. In addition, moderation analyses
between NM-ASSIST and covariates (high-risk home environment, risky partner
relationship, and mental health) were explored for their relationship with incarceration
history in Model 2. Results of the multivariate regression model are reported including
incident risk ratios (IRRs) and 95% confidence intervals. An alpha level of .05 was used for
all statistical tests. Data analyses were conducted using Stata/SE version 13.0.

NM-ASSIST screening

Substance Involvement (SI) scores were computed for seven of the nine drug categories of
the NM-ASSIST for the 688 randomly selected women who participated in the study
screening (See Table 1). Frequencies for inhalant (24.3%) and hallucinogen (26.7%) use
were considerably lower than the other categories and not included in analysis. The highest
mean NM-ASSIST Sl score was calculated by examining the MAX value for any drug, and
the mean score was 32.7 (s6=9.7), with a range of 4-39. Mean scores for prescription
opioids in particular (26.5, sa=14.3) and categorical risk indicators (62.4% high risk)
suggest that abuse of prescription opioids was the highest risk for these women. By
comparison, the next highest NM-ASSIST mean Sl score was for non-prescription sedatives/
sleeping pills (M=19.7, sa=14.9), with less than half being in the high-risk category (41.6%).

Demographics and incarceration history

Among women meeting study eligibility criteria (N=400), baseline data indicated that
participants were about 33 years old (M=32.8, SD=8.2, Range 18-61) and mostly white
(99%), which is consistent with the race/ethnicity demographic in rural Appalachia (Pollard
& Jacobsen, 2016). About a third of women were married (32.0%) and the majority (87.2%)
reported having children. Participants completed 11.1 (SD=2.3) years of education and about
a quarter (22.8%) were working 6 months before incarceration.

The average length of the current incarceration was 70.2 (s0=87.8) days with a median of 35
days and a range between 3 — 800 days. The majority of women were serving their current
sentence for a drug or property related crime (55.8%) or serving time for a court related
offense (such as a parole/probation violation — 30.1%). Participants were incarcerated an
average of 6 times in their lifetime (s¢=10.4, range 1-150, median= 4.0), and spent an
average of 16.3 lifetime months incarcerated (s0=25.0, range <1-20, median=8.0).

Relationship between drug use and incarceration history

Bivariate analysis examined the association between the number of lifetime incarcerations in
any correctional facility (primary DV of interest) and the highest overall NM-ASSIST Sl
score, as well as the other covariates --demographic characteristics, high-risk home
environment, partner relationships, and mental health (See Table 3). At the bivariate level,
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higher NM-ASSIST scores were significantly associated with fewer lifetime incarcerations
(p<.01).

Study covariates were also significantly associated with incarceration history including
demographics (age, education, and employment). Specifically, older women had more
lifetime incarcerations (IRR=1.03, p<.001), while more educated (IRR=.89, p<.001) and
employed (IRR=.77, p<.05) women had fewer lifetime incarcerations. In addition, a high-
risk home environment including having family members with drug problems (IRR=1.38,
p<.01) and losing custody of children were also positively associated with lifetime
incarcerations (IRR=1.46, p<.001).

Risky partner relationships were also significantly and positively associated with number of
lifetime incarcerations including having more lifetime male sex partners (IRR=1.01, p<.001)
and having a main partner who injects drugs (IRR=1.26, p<.05). Finally, poorer mental
health, such as identifying symptoms consistent with depression (IRR=1.72, p<.001),
generalized anxiety (IRR=1.57, p<.001), and PTSD (IRR=1.54, p<.001), as well as lifetime
victimization experiences (IRR=1.93, p<.001) were significant, positive correlates of
incarceration history.

Drug use as an independent correlate of incarceration history

A multivariate negative binomial regression model was used to examine drug use as an
independent contributor to incarceration history while controlling for other covariates (see
Table 4). As shown in Model 1, drug use was not significantly associated with incarceration
history when other covariates were controlled. When holding covariates constant, age was
positively associated with incarceration history (IRR=1.01, p<.05), and having more years of
education was associated with fewer lifetime incarcerations (IRR=.95, p<.05). Women who
had lost custody of any of their children had higher estimated lifetime incarceration rate,
controlling for independent variables (IRR=1.30, p<.01). Mental health issues were also
significant correlates among women endorsing criteria consistent with generalized anxiety
(GAIN), the estimated rate of lifetime incarceration was increased by a factor of 1.30 (p<.
01), holding covariates constant. Similarly, women with histories of victimization or
violence had a higher estimated lifetime incarceration rate, net of covariates (IRR=1.42, p<.
01). Finally, an increase in lifetime male sexual partners was associated increase in the rate
of incarceration by a factor of 1.01 (p<.001), holding covariates constant.

As shown in Model 2, the only significant interaction effect was observed for the NM-
ASSIST and male partners. Specifically, an observed increase in the number of lifetime male
sexual partners had a stronger effect on the predicted instances of incarceration among
women with lower and mid-range ASSIST scores, relative to those with high ASSIST scores
(See Figure 1).

Discussion

This study utilizes rural jails to identify high-risk women drug users in rural Appalachia.
The random selection design is an innovative approach to recruiting high-risk rural women
drug users from real-world settings (jail) to better understand high-risk drug use practices,
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and increases external validity of study findings. Much of what we know about the
commission of crime and characteristics associated with criminal offenders is based on
research in urban areas (Weisheit, Falcone, & Wells, 2006). Conducting research in rural
jails as places or venues to outreach to high-risk drug users is critical — not only because jails
typically house a high volume of drug users (Karberg & James, 2005), but also because
many of these individuals will never be identified as having a substance abuse problem or be
engaged in treatment. The purpose of this study was to examine drug use and incarceration
among rural women recruited from jail, as well as to understand factors that may contribute
to the drug/crime relationship including high-risk environments, partner relationships, and
mental health.

The first study objective was to profile drug use among a randomly selected group of rural
women using the NM-ASSIST as a screening tool. Norms for the ASSIST have been
established on more than 1000 individuals seeking primary care in seven countries, and the
highest Substance Involvement (SI) scores of 7.0 for tobacco and 6.3 for alcohol, all other Sl
scores for illicit drug use fell below a mean of 3.0 (Humeniuk & Ali, 2006). With the
prevalence of illicit drug use among criminal justice populations, it is not surprising that
scores in this randomly selected sample of rural Appalachian women were considerably
higher than primary care settings. However, of those randomly selected and screened for the
study, 97% met NM-ASSIST criteria for moderate need of substance use intervention with a
score of 4 or higher. In addition, the mean highest overall ASSIST Sl score was 32.7, and
about two-thirds of the sample fell in the “high risk” category for illicit use of prescription
opioids. These findings are considerably higher for opiate use than previously reported in the
literature, even among incarcerated individuals (Holmwood, Marriott, & Humeniuk, 2008;
Wolff & Shi, 2015). This is also considerably higher than national trends for drug use among
male and female jail inmates combined (Karberg & James, 2005; Wilson, 2000).

The second objective of this study was to examine the bivariate relationship between drug
use and incarceration history. The range of incarceration time (between 3 —800 days) is
likely attributed to the variation of arrests, which could range from first time arrests to
persistent felony offenses. Rural women in this study were incarcerated an average of about
6 times, which is slightly lower than other samples of female offenders with substance abuse
issues (ranging from 7.2 — 15.5), with most of the research focused in urban areas (Du et al.,
2013; Grella & Greenwell, 2007; Lemieux, 2002). With consistent rates of problematic
substance use, fewer arrests could be attributed to the protective nature of the rural
environment where crime is generally less frequent and drug use tends to occur in tightly
knit networks (Weisheit, Falcone, & Wells, 2006).

There was a significant relationship between NM-ASSIST scores and incarceration history,
but findings were not in the anticipated direction. The relationship between drug use and
criminality has been widely studied, with consistent findings for a positive relationship
across male and female offenders (Horton, 2011; Peters et al., 1997; Staton-Tindall et al.,
2007a; Staton-Tindall et al., 2007b). At the bivariate level, these findings suggested that
higher NM-ASSIST scores were associated with fewer lifetime arrests. It is possible that age
is an important factor, as shown in the multivariate models. It is also possible with the
overall age of 33 for women in this study, that the escalation of substance abuse severity is
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more recent, and women may be on the forefront of their criminal careers — further
strengthening the need for assessment and interventions in real-world settings like jails.
However, due to the limitations of this cross-sectional dataset, future research should
examine the causal linkages in terms of whether initiation of drug use leads to more criminal
justice involvement, or whether involvement in the criminal lifestyle (e.g., drug trafficking)
exacerbates problematic substance use.

This study also focused on other factors possibly related to drug use and incarceration
among rural women. Specifically, covariates which were significant at the bivariate level
were examined in a multivariate model to understand the relationship between drug use and
incarceration history. It is interesting to note that when these covariates were added to the
model, the negative relationship between NM-ASSIST scores and incarceration history was
no longer significant. This finding highlights the importance of the complexity of the
relationship between drug use and criminal involvement among rural women when other
contextual factors are considered. Among rural women in this study, incarceration history
was highly influenced by a number of demographic, relationship, and mental health factors.

Living in a high-risk home environment where family and friends use drugs, having relatives
with drug use problems, and losing custody of children were significantly and positively
associated with incarceration history for rural women at the bivariate level. This is consistent
with other studies which suggest that stressful relationships are highly influential in
women’s drug use and crime (Davey-Rothwell & Latkin, 2007; Falkin & Strauss, 2003;
Pottieger & Tressell, 2000). However, considering the tight-knit kinship and social networks
in rural areas (Beggs, Haines, & Hurlbert, 1996; Draus & Carlson, 2009; Keyes et al., 2014;
Weisheit, Falcone, & Wells, 2006), having high-risk relationships where drug use is a part of
the culture among family and peers may be even greater risk factors for rural women.

It should also be noted that in the multivariate model, losing custody of children remained a
significant correlate of incarceration in the multivariate model. This is consistent with the
literature which has suggested there is a relationship between caregiver arrests and negative
child outcomes (Staton-Tindall, Sprang, & Clark, 2012). It is highly plausible that the drug
use lifestyle may be characterized by behaviors indicative of parental risk, particularly
neglect, that could increase the likelihood of child welfare system involvement. This is likely
a significant factor in the increasing rate of grandparents raising their grandchildren due to
the drug-use epidemic in Appalachia (Smith & Kounang, 2013). It is also recognized that
this relationship may be bidirectional and should be further examined in future research.

Among these rural women, mental health was another significant factor related to
incarceration history. Specifically, at the bivariate level, symptoms consistent with
depression, generalized anxiety disorder, PTSD, and lifetime experiences of victimization/
violence were each associated with increased incarcerations. However, in the multivariate
model, only anxiety and victimization remained significant. The prevalence of mental health
issues in general among incarcerated women has been well-documented (e.g., Gunter et al.,
2012; Peters et al., 1997), as well as the prevalence of co-occurring mental health and
substance abuse issues (Sacks, 2004; Staton-Tindall, Leukefeld, & Webster, 2003). Histories
of victimization and violence among incarcerated women are also well-documented (e.g.,
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Johnson et al., 2015; Radatz & Wright, 2015; Saxena, Messina, & Grella, 2014), and
victimization has been noted as a factor distinguishing first time and repeat women offenders
(Herbst, et al., 2016). Thus, these findings are fairly consistent with the broader literature for
female offenders.

However, the relationship between anxiety, victimization, and incarceration histories among
rural women has not been examined as extensively. For example, it is possible that among
rural women, extreme poverty, limited access to resources, and limited behavioral health
care resources (Oser et al., 2011; Oser et al., 2012) lead to anxiety that perpetuates
involvement in a criminal lifestyle. It is also possible that living in a rural community may
be associated with increased barriers to seeking treatment for victimization (Logan et al.,
2004; Staton, et al., 2001; Weisheit, Falcone, & Wells, 2006), which could also lead to
increased anxiety. The role of mental health in criminal activities should be a focus of future
research, particularly as it relates to assessment and treatment opportunities in criminal
justice settings.

Significant covariates were examined through a series of moderation analyses to further
understand the relationship between drug use and incarceration history. The only significant
interaction was between drug use (NM-ASSIST score) and having more lifetime male sexual
partners on incarceration history. Specifically, the number of male sexual partners moderated
the relationship between NM-ASSIST scores and lifetime incarcerations. An increased
number of male sexual partners is perhaps a marker for high-risk sexual activity, which is
consistent with other studies with incarcerated women (e.g., Fogel et al., 2014; Staton-
Tindall et al., 2015). However, considering the importance of relationships, traditional
gender roles, and close knit social networks in the Appalachian culture, it is feasible that
more male sex partners may be a contributing factor in the relationship between drug use
and crime among rural women. In addition, living in disadvantaged areas, particularly if the
number of healthy and desirable partners is limited, has been associated with high-risk
sexual practices (Ramaswamy & Kelly, 2015; Oser et al., 2016). While the significance of
the interaction in this study may suggest that sexual activity with more partners contributes
to drug use and crime among rural women, the complexity of drug use and high-risk sexual
practices should be assessed in criminal justice venues more broadly for both rural and urban
women. This assessment is critical not only for the potential increased risk for recidivism,
but also for the health consequences associated with sexually transmitted diseases, HIV, or
HCV.

This study has limitations. Women were randomly selected and recruited for the study from
three purposefully selected rural Appalachian area jails. While this is an innovation, it limits
generalizability to other substance-using women involved in the criminal justice system in
urban areas. Also, findings may not be generalizable to other rural women since the target
recruitment sites were in central Appalachia. While self-report is common in social and
behavioral research and has been shown to be valid for substance use (Del Boca & Noll,
2000; Rutherford, et al., 2000), it is possible that self-report of sensitive information like
drug use and criminal activities may lead to concerns related to social desirability response
bias. Also, with regard to the approach, face-to-face interviews were conducted in a private
room in each of the three jails with no correctional officers or others present, and a
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Certificate of Confidentiality was obtained to increase protections. However, it is possible
that women were concerned about confidentiality in the jail environment. Finally, the study
used data collected at the baseline interview, and the cross-sectional nature of the data could
limit the understanding of the temporal nature of some of the findings, including the
relationship between drug use and crime.

Despite limitations, this study makes an important contribution to understanding the drug/
crime relationship among rural Appalachian women. Study findings suggest that while drug
use is related to incarceration history, the drug/crime association is perhaps better explained
for rural Appalachian women in a broader context that considers their high-risk home
environment, partner relationships, and mental health. Specifically, in addition to drug use,
factors such as family and child relationships, anxiety, victimization, and relationships with
partners should also be considered in the trajectory of criminal careers among rural
Appalachian women drug users. Considering the dearth of research on this high-risk
population, the extreme health disparities, and limited services in rural Appalachia, these
findings underscore the importance of outreach and intervention in real-world settings,
including jails.
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Figure 1.
Predicted Instances of Incarceration by ASSIST and Number of Male Sex Partners
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Average NM-ASSIST Sl scores and risk categories among randomly selected rural women in jails (N=688)

Mean Sl score

Lowrisk Moderaterisk Highrisk

Prescription opioids 26.5 (sd=14.3)
Sedatives/Sleep Pills 19.7 (sd=14.9)
14.9 (sd=15.7)
Marijuana 11.8 (sd=11.7)
10.0 (sd=14.7)

Methamphetamine

Street Opioids‘Z
Cocaine 8.9 (sd=12.2)
Prescription stimulants 6.6 (sd=11.0)

14.8%
26.5%
44.0%
36.1%
62.4%

55.1%
65.3%

22.8%
32.0%
23.4%
48.1%
16.3%

31.1%
24.7%

62.4%
41.6%
32.6%
15.8%
21.4%

13.8%
10.0%

*
Note: Level of risk associated with different Substance Involvement Score: 0-3 Lower Risk; 4-26 Moderate Risk; 27+ High Risk.

It should be noted that “street opioids” in this analysis includes heroin.
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Demographics and incarceration history (N=399)*

Number of times incarcerated

Number of lifetime months incarcerated
Length of current incarceration
NM-ASSIST highest Sl score
Demographics

Age

Highest grade of education completed

Working full or part time in past 6
months

Married

Has children

Average income in 6 months before jail
High-risk environment

Number of days in 6 months before
incarceration other people used drugs
where they were living

Has had blood relatives with drug use
problems

Ever lost custody of any children

Risky relationships

Number of lifetime male sexual partners
Used drugs/alcohol before sex

Had a main partner who injected drugs
Mental health

Depression

Anxiety

PTSD

Ever experienced violence/victimization

Age when violence acts happened

Table 2.
Percent/M ean (SD) Range

5.9 (10.4), median=4 1-150
16.3 (25.00), median=8 1-20
70.2 (87.8), median=35 3-800
32.7 (9.7), median=38 4-39
32.8(8.2) 18-61
11.1(2.3) 0-19
22.8%
32.0%
87.2%
$8,467.2 ($18,558.9) 0-$210,000
91.3(86.7) 0-180
77.4%
48.0%
33.1 2-500
79.5%
60.22%
68.7%
45.4%
67.6%
80.2%
15.14 (7.8) 1-50

Note: One case was dropped due to missing information on the DV
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Bivariate analysis of months of incarceration, substance use, and related correlates (N=399)

Table 3.

Number of times

incar cerated

IRR (SE)
NM-ASSIST highest Sl score .99 (.01) ™
Demographics
Age 1.03 (.01) 7
Education 89 (.02)
Full or part-time employed 77 (:09)*
Married 1.00 (.10)
Average income in 6 months before jail 1.00 (2.63)
High-risk environment
Number of days in 6 months before
incarceration other people used drugs where 1,00 (.00) ™
they were living
;%sb:]:rgsblood relatives with drug use 138 (16) ok
Ever lost custody of any children 1.46 (.15)
Risky relationships
Number of lifetime male sexual partners 1.01 (.00)
Used drugs/alcohol before sex 1.23 (.15)
Had a main partner who injected drugs 1.26 (12)
Mental health
Depression 172 (17) 7
Anxiety 1.57 (.14) ekl
PTSD

Ever experienced violence/victimization

Age when violence acts happened

1.54 (.15)

1.93 (23)
.99 (.01)

Note: IRR = Incident Rate Ratio

p<.05

*:

*
p<.01

Hook:

*
p<.001
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Table 4.

Negative Binomial Regression of Incidence of Incarceration (N=399)

Model 1 Model 2
IRR (SE) IRR (SE)
NM-ASSIST 1.00 (.00) 1.01(.01)*
Age 1.01(.01) ™ 1.01(.02)
Education .95 (02) * .95 (.02) *
Ever lost custody of any children (1 = Yes) 1.30 (.13) ™" 1.29 (.12)
GAIN G lized Anxiety Disorder (1 =
s eneralized Anxiety Disorder ( 1,30 (19)™ 122 (12)"
Ever experienced violence/victimization 1.42 (.19) 7 1.45 (.19)
Number of lifetime male sexual partners 1.01 (.00) 1.02 (.00) ¥
ASSIST x # of lifetime male sexual partners 1.00 (.00)
Likelihood Ratio Chi-Square 108.87 %% 125,21
Pseudo R-Squared .06 .06
*
p<.05
*Kk
p<.01
Ak
p<.001
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