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Abstract 
 

 
The current study uses the dose-response model to examine the relationships between 

childhood victimization events and subsequent depression, symptoms of psychosis, and 
substance misuse in a sample of 230 randomly selected incarcerated women in the United States. 
Results on frequency of victimization were mixed. In this sample, both frequency of physical 
abuse and sexual abuse significantly predicted current symptoms of psychosis, only frequency of 
physical abuse significantly predicted substance misuse. Incarcerated women who experienced 
multi-victimization were 5.7 times as likely to report depression, 4.2 times as likely to report 
current symptoms of symptoms of psychosis, and 3.8 times as likely to meet criteria for a 
substance use disorder. Results indicate that adjusting prison-based interventions to address 
multi-victimization may improve outcomes and reduce recidivism among this population. 
 
Keywords: Incarcerated women, Mental Health, Substance misuse, Childhood victimization, 
Dose-response model 
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Examining dose-response relationships between childhood victimization, depression, symptoms 

of psychosis, and substance misuse for incarcerated women. 

Introduction 

For many incarcerated women, violence and victimization begins within the childhood 

home and continues throughout adolescence and adulthood (Asberg & Renk, 2013; Belknap & 

Holsinger, 2006; Browne, Miller, & Manguin, 1999; DeHart, 2008, 2009; James & Glaze, 2006; 

Marcus-Mendoza & Wright, 2004; Severson, Postmus, & Berry, 2005; Siegel & Williams, 

2003). Victimization has been identified as an important pathway to criminal behavior for 

women and girls, as approximately half of incarcerated women report being first arrested as 

juveniles, many of whom were running away to escape abuse (Chesney-Lind & Shelden, 2014; 

DeHart, 2008). Incarcerated women report much higher rates of victimization than women in the 

community, with estimates suggesting that more than two-thirds of incarcerated women have 

experienced childhood physical abuse (CPA) or childhood sexual abuse (CSA; Asberg & Renk, 

2013; Briere & Elliott, 2003; Harlow, 1999; Kennedy, Tripodi, & Pettus-Davis, 2013; Salisbury 

& Van Voorhis, 2009; Severson et al., 2005; Tripodi & Pettus-Davis, 2013).  

For example, in a comparative study of 127 incarcerated women and 109 women in the 

community, Severson et al. (2005) found that 68.2% of incarcerated women (versus 47.2% of 

controls) had experienced CPA and 53.9% of incarcerated women (versus 41.5% of controls) 

had experienced CSA. There were significant between-group differences, with incarcerated 

women reporting more severe negative outcomes including interpersonal violence, rape, physical 

and mental health issues, and substance misuse problems than women in the community. 

Likewise, Asberg and Renk (2013) assessed the relationship between CSA and psychological 

symptoms (e.g., depression, posttraumatic stress), difficulties coping, and problematic family 
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functioning in a comparative study of 169 incarcerated women and 420 female college students. 

The incarcerated women were more likely to have experienced CSA in general (66.0% versus 

35.5%) and to report more severe CSA experiences, more mental health issues, fewer coping 

strategies, and more problematic family functioning relative to female college students. The rates 

of CSA reported for incarcerated women in both studies are more than double the estimated 

prevalence rate for women in the general population (Briere & Elliott, 2003).   

Childhood victimization and subsequent negative outcomes 

Although, of course, not all individuals who experience abuse suffer long-term adverse 

effects (e.g., Rind, Tromovitch, & Bauserman, 1998; Thomas & Hall, 2008), mental health 

issues and substance misuse are more commonly reported by persons with histories of childhood 

victimization (CV; Asberg & Renk, 2012; Brennan et al., 2012; DeHart, 2009; Ford et al., 2013; 

Kennedy et al., 2013; Islam-Zwart & Vik, 2004; Roe-Sepowitz, Bedard, & Pate, 2007; Salisbury 

& Van Voorhis, 2009; Tripodi & Pettus-Davis, 2013). Depression, symptoms of psychosis, and 

substance misuse are prevalent among samples of incarcerated women (James & Glaze, 2006; 

Kennedy et al., 2013; Roe-Sepowitz et al., 2005; Tripodi & Pettus-Davis, 2013). Although 

mental health issues and substance misuse are conceptualized as discrete experiences, such 

experiences are rarely mutually exclusive. According to Bureau of Justice Statistics (BJS) 

estimates, over 73% of incarcerated women have a mental health issue which meets DSM-IV 

criteria for psychiatric diagnosis (James & Glaze, 2006). Of these women, three-quarters also 

meet criteria for a substance use disorder (James & Glaze, 2006). Incarcerated women who 

report serious mental health issues are more likely to report CV, to have been homeless in the 

year prior to incarceration, and to have a chronic history of criminal involvement (more than 

three prior sentences; Asberg & Renk, 2013; DeHart, 2008; James & Glaze, 2006; Wright, 
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Salisbury & Van Voorhis, 2009). These mental health issues increase the risk for negative events 

within the prison milieu (e.g., suicide attempts, interpersonal conflict; Lord, 2008; Wright et al., 

2007), and have been linked to increased rates of recidivism (e.g., re-arrest, re-incarceration) 

after release (Dowden & Brown, 2002; Zust, 2009). Additionally, substance misuse presents a 

unique challenge to the criminal justice system, as incarcerated women are 10 times more likely 

to use drugs than women in the general population, with a third committing crimes to obtain 

money for drugs (Fazel, Bains, & Doll, 2006; Mumola & Karberg, 2007).  

Analyses suggest that CV and other adverse childhood events (ACEs; e.g., witnessing 

violence, neighborhood violence) are significantly associated with experiences of depression 

(Anda et al., 2002; Chapman et al., 2004; Felitti et al., 1998), hallucinations (Whitfield, Dube, 

Felitti, & Anda, 2005), self-identifying as alcoholic (Anda et al., 2002; Dube et al., 2002; Dube 

et al., 2006) and drug use (Dube et al., 2003) among non-incarcerated adults. This dose-response 

model, however, has also been applied to analyses of incarcerated women in the US (Greene, 

Ford, Wakefield, & Barry, 2014; Messina & Grella, 2006; Messina et al., 2008) and Norway 

(Friestad, Ase-Bente, & Kjelsberg, 2014). For example, Messina and Grella (2006) assessed CV 

among 491 women in a prison-based substance abuse treatment program to examine the 

influence of cumulative adversity on physical and mental health. Only 15.7% of women in the 

sample (n = 77) reported no history of adversity, whereas 21.2% (n = 104) reported experiencing 

five or more categories of adversity. Significant between-group differences were detected for 

women who reported more than five ACEs when compared to women who reported no 

victimization.  Increased ACEs were significantly associated with having been homeless, 

younger age at first arrest, higher mean number of arrests, and younger mean age of regular drug 

use. In a series of regression analyses, the authors found that for women in the sample, a one-unit 



 DOSE-RESPONSE RELATIONSHIPS INCARCERATED WOMEN                                      5 
 

increase in ACEs, the odds of prostitution increased by 19% (OR = 1.19, p < .001, 95% CI: 1.08, 

1.31), the odds of a suicide attempt increased by 35% (OR = 1.35, p < .001, 95% CI: 11.22, 

1.50), and the odds of alcohol-related problems increased by 21% (OR = 1.21, p < .001, 95% CI: 

1.10, 1.33). This analysis provides further support for hypotheses suggesting that CV and other 

forms of childhood adversity predict subsequent experiences of depression, symptoms of 

psychosis, and substance misuse. Although this study specifically evaluates women residing in a 

prison-based substance abuse treatment program, rather than women drawn from the general 

population of incarcerated women, the cumulative effects of adversity predict a range of negative 

criminological, physical and mental health outcomes.  

Further, studies examining the relationship between CV and substance misuse for 

incarcerated women estimate that between 62-80% of incarcerated women meet DSM-IV criteria 

for a substance use disorder (Asberg & Renk, 2013; Daroowalla, Green, Miranda, & Siddique, 

2005; Harlow, 1999; Karberg & James, 2002; Lynch, Fritch & Heath, 2012; Tripodi & Pettus-

Davis, 2013). Although the bulk of the literature specifically examines the relationship between 

CSA and substance misuse, there is evidence that CPA and CPSA may also be robust predictors 

among samples of incarcerated women. For example, Tripodi and Pettus-Davis (2013) assessed 

the relationship between CV and substance misuse for 125 randomly selected incarcerated 

women. Sixty-two percent (n = 77) of the sample met DSM-IV criteria for substance use 

disorders. The authors found that experiences of CPA and CPSA significantly predicted meeting 

criteria for a substance use disorder whereas the relationship between CSA and substance misuse 

was non-significant. Incarcerated women in the sample who experienced CPA were nearly five 

times more likely to meet criteria for a substance use disorder (OR = 4.752, p = .01) when 

compared to women other women in the sample. Incarcerated women who reported CPSA were 
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approximately three times more likely to meet criteria for a substance use disorder (OR = 3.225, 

p = .017) than women with no such history.  

Both qualitative and quantitative analyses suggest that incarcerated women use drugs and 

alcohol to cope with distress related to experiences of CV and to manage mental health 

symptoms (Asberg & Renk, 2012; Bowles, DeHart, & Webb, 2012; Chesney-Lind, & Shelden, 

2014; DeHart, 2008; Fuentes, 2014; Saxena, Messina, & Grella, 2014). For example, DeHart 

(2008) conducted in-depth interviews with 60 women at a maximum security prison. The 

qualitative analysis focused on the direct effects of victimization on crime as well as the indirect 

ways that victimization affected criminal behavior via shaping life circumstances which 

promoted criminal behavior. The women in the sample echoed a common refrain of 

victimization and chaotic childhood family dynamics. Many women in the sample described 

being forced to steal, prostitute, or sell drugs as girls by their family members. As adults, they 

described similar pressures from intimate partners. In addition to these direct effects, the indirect 

effects of victimization suggest that experiences of violence adversely affected mental and 

physical health and reduced opportunities for positive social support, academic success, and 

employment. Likewise, women noted that they used drugs and alcohol, in some measure, to 

numb distress related these violent experiences.  

Additionally, Asberg and Renk (2012) examined avoidant coping as a mediator for 111 

incarcerated women who reported experiences of CSA and current substance misuse. Sixty-four 

percent of women (n = 71) had received substance abuse treatment in their lifetimes. For women 

in the sample, self-reported distress about the CSA and severity of posttraumatic stress 

symptoms predicted substance misuse. Using both posttraumatic stress and avoidant coping as 
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predictors of negative consequences of substance misuse (e.g., getting into trouble, losing 

friendships), the authors found that avoidant coping fully mediated the relationship.  

Research on the prevalence of substance misuse among incarcerated women indicates 

that 60-75% of incarcerated women misuse alcohol or drugs compared to 6-10% of the general 

population (Asberg & Renk, 2013; Tripodi & Pettus-Davis, 2013). The literature is mixed about 

the predictive utility of CPA or CSA for substance misuse among this population, although 

CPSA appears to be a robust predictor (Tripodi & Pettus-Davis, 2013).  

Frequency of abuse and multi-victimization 

Although the link between CV and mental health and substance misuse issues is well 

established for incarcerated women, the importance of frequency of childhood abuse and having 

experienced CPSA on these outcomes is less clear. A dose-response model is suggested to 

interpret these relationships, with an increased dose of childhood abuse predicting the increased 

response of mental health issues or substance misuse in adulthood (Kendler, Kuhn, & Prescott, 

2004; Kennedy et al., 2013; Read, van Os, Morrison, & Ross, 2005; Sciolla et al., 2011; Varese 

et al., 2012). In this model, the dose-response relationship of CPA, CSA, and CPSA with the 

development of mental health and substance misuse issues can be explained by the severity, 

duration, and frequency of these adverse experiences (Read et al., 2005; Varese et al., 2012). 

Frequency of abuse and CPSA moderate the relationship between the presence or absence of 

abuse and subsequent difficulties.  

Likewise, recent research suggests a more nuanced examination of CV events to improve 

our understanding of the relationship between abuse and negative outcomes like depression, 

symptoms of psychosis, and substance misuse (DeHart, 2009; Finkelhor, Ormrod, & Turner, 

2007; Finkelhor et al., 2005; Ford et al., 2013; Wright, Fagan, & Pinchevsky, 2013). Results 
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indicate that CV experiences tend to co-occur; that is, experiencing one form of abuse increases 

the risk of abuse, neglect, witnessing domestic violence, and family instability (DeHart, 2009; 

Finkelhor et al., 2005). For example, Mackey (2004) found that 80% of incarcerated women who 

reported any type of childhood abuse (e.g., physical, emotional, neglect) also reported CSA. 

However, studies examining these relationships rarely examine the influence of frequency of CV 

or CPSA on mental health and substance misuse outcomes outside of the broader context of 

adverse childhood events like parental drug use or imprisonment (e.g., Messina & Grella, 2006). 

Current Study Focus 

The current study uses the dose-response model to examine relationships between 

frequency of CV, CPSA, and three outcomes for incarcerated women: depression, symptoms of 

psychosis, and substance misuse. Rather than conceptualizing CV events more broadly (i.e., 

ACEs; Greene et al., 2014; Messina & Grella, 2006; Messina et al., 2008), we chose to apply the 

dose-response model specifically to experiences of violent interpersonal victimization (i.e., CPA, 

CSA, CPSA). Although this strategy may overstate the importance of these specific types of 

victimization, it allows for a more nuanced exploration of how physical and sexual abuse 

experienced in childhood affect incarcerated women, as they are disproportionately affected by 

such events (Chesney-Lind & Shelden, 2014; DeHart, 2008; Fuentes, 2014). Gaining a deeper 

understanding of the relationship between the dose-response relationships of CV, mental health 

issues, and substance misuse for incarcerated women may allow for more targeted interventions 

for this vulnerable population. Although gender-responsive and trauma-focused programming is 

becoming available in some correctional institutions across the U.S. (e.g., Messina et al., 2010; 

Zlotnick et al., 2009; Wolff et al., 2012), a better understanding of the depth and breadth of 

victimization experienced by incarcerated women may allow these interventions to improve 
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psychological well-being and decrease problematic mental health symptoms and substance 

misuse for affected women. Ideally, addressing pervasive experiences of trauma among 

incarcerated women in transition services will help victimized incarcerated women stay in the 

community post-release.     

This study fills a gap in the literature by applying the dose-response model to CV and 

subsequent experiences of depression, symptoms of psychosis, and substance misuse for 

incarcerated women. We used a random sample of 230 incarcerated women soon to be released 

from two state prisons in North Carolina to investigate the following research questions:  

1. Is frequency of CV related to depression for incarcerated women?  

1a. Are there differences between frequency of CPA and CSA in the ability to 

predict depression? 

2. Is frequency of CV related to current symptoms of psychosis for incarcerated women? 

2a. Are there differences between frequency of CPA and CSA in the ability to 

predict current symptoms of psychosis? 

3. Is frequency of CV related to meeting criteria for a substance use disorder for 

incarcerated women? 

3a. Are there differences between frequency of CPA and CSA in the ability to 

predict meeting criteria for a substance use disorder? 

4. Are incarcerated women who experienced a specific type of abuse (i.e., CPA only, 

CSA only) or multi-victimization (i.e., CPSA) more likely to experience depression?  

5. Are incarcerated women who experienced a specific type of abuse (i.e., CPA only, 

CSA only) or multi-victimization (i.e., CPSA) more likely to experience current 

symptoms of psychosis? 
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6. Are incarcerated women who experienced a specific type of abuse (i.e., CPA only, 

CSA only) or multi-victimization (i.e., CPSA) more likely to meet criteria for a substance 

use disorder? 

We hypothesized a positive relationship between CV and depression, current symptoms 

of psychosis, and meeting criteria for a substance use disorder within 12 months prior to current 

incarceration in this sample of incarcerated women. In line with the dose-response model, we 

expected that as frequency of victimization increased, the probability of depression, current 

symptoms of psychosis, and meeting criteria for a substance use disorder would also increase. 

Likewise, we expected that multi-victimization would increase the probability of depression, 

current symptoms of psychosis, and meeting criteria for a substance use disorder more than the 

experience of CPA or CSA alone (Read et al., 2005). Additionally, in accordance with the dose-

response model, we hypothesized that increased frequency of CV would be associated with a 

higher likelihood of experiencing depression, current symptoms of psychosis, and meeting 

criteria for a substance use disorder. Finally, although the literature is mixed on whether CPA or 

CSA have stronger independent predictive ability for depression, symptoms of psychosis, and 

meeting criteria for a substance use disorder, we expected the relationship between frequency of 

victimization and subsequent mental health and substance misuse issues to be positive, 

conforming to the dose-response model. 

Methods 

Participants and Procedures 

The current secondary data analysis is drawn from a study designed to evaluate the 

relationship between CV, mental health, substance misuse, and recidivism for incarcerated 

women. A random sample of incarcerated women soon to be released from prison (n = 230) was 
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obtained from two state prisons in North Carolina. One of the prisons is a maximum, medium, 

and minimum level facility that houses over 1,300 prisoners and the other is a minimum security 

prison that houses approximately 200 prisoners. The sample was randomly selected using a 

census of all eligible women in one of two prisons in North Carolina who had a scheduled 

release date within 30-120 days of the data collection period. First, the list of all eligible 

participants from both prisons was stratified by county to be released to, then systematic random 

sampling was performed to reduce the list of potential participants down to 50. To be eligible, 

the participant had to be at least 18 years old, English-speaking, and cognitively functioning to 

the degree that they were able to provide informed consent, and indicate that they understood the 

nature of the study and what being a study participant entailed. Recruitment was facilitated by a 

prison employee, who called the potential participant down to the office; a member of the 

research team then introduced the study, reviewed the informed consent document, and asked the 

woman if she was interested in participating.   

Overall, 277 women were asked to participate in the research and 230 agreed to do so, 

yielding an 83% response rate. Approximately 65% (n = 149) of the participants were housed at 

the larger facility and 35% (n = 81) were housed at the smaller facility. Data collection occurred 

at six intervals in each of the two prisons from December 2010 to June 2012. All participants 

were interviewed by a research team member who read out loud the measurements and wrote 

down the participant responses. All procedures were reviewed and approved by the Florida State 

University, the University of North Carolina at Chapel Hill, and North Carolina Department of 

Correction (now the North Carolina Division of Adult Correction and Juvenile Justice within the 

North Carolina Department of Public Safety) Human Subject Review Boards. Approval from 
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two university review boards was necessary as members of the research team were affiliated with 

two universities. 

Characteristics of the women who volunteered for the study are in Table 1. The mean age 

was 33.7 (SD = 9.9) with a range of 18–72. One hundred twenty-five (54.3%) of the participants 

identified as Caucasian, 94 (40.9%) as African American, six (2.6%) as Hispanic, four (1.7%) as 

Native American, and one (0.4%) as Asian. The racial makeup of this sample is not significantly 

different that than of the North Carolina prison population at large. Mean length of incarceration 

was 20.81 months (SD = 25.45). The primary criminal charge was most often related to theft 

(i.e., property offences; 43%, n = 99) or drugs (e.g., possession, distribution; 25.7%, n = 59). 

Only 28 women (12.2%) were incarcerated for violent crimes. The majority of women reported 

that they were victimized as children: 39.1% (n= 88) reported CPA, 46.0% (n= 103) reported 

CSA, and 44.2% (n= 99) reported no history of abuse. The sum of these percentages is over 

100% because 66 women reported both CPA and CSA.  

More specifically, 9.8% (n = 22) of the total sample reported CPA only, 16.5% (n = 37) 

of the total sample reported CSA only, and 29.5 % (n = 66) of the total sample reported CPSA. 

CV data was missing for six participants. More than three-quarters of the sample (76.1%, n = 

172) reported having experienced depression in their lives. Over 37% of the sample (n = 85) 

reported having experienced at least one symptom of psychosis in their lifetime. Of the 85 

women who experienced at least once symptom of psychosis, roughly half (n = 44; 19.4%) had 

experienced these symptoms in the 30 days prior to study participation. One hundred and sixty 

(75.8%) participants met DSM-IV-TR criteria for a substance use disorder. For the purposes of 

this study, meeting criteria for a substance use disorder was defined as meeting DSM-IV-TR 

criteria for alcohol abuse, alcohol dependency, drug abuse, or drug dependency. There were no 
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significant differences between women from the two prisons in terms of demographics or 

constructs of interest for this study, including frequency of CV, type of CV, whether the 

participant had ever experienced depression or symptoms of psychosis, and history of substance 

misuse. 

Measures 

 Each participant completed a battery of standardized assessments including measures of 

childhood and adult victimization, current and lifetime experiences of mental health symptoms, 

and history of substance misuse. The current analysis uses results from the Childhood Trauma 

Questionnaire, the Mini International Neuropsychiatric Interview, and the Substance Abuse 

Module-Revised.   

Childhood victimization 

A 20-question version of the Childhood Trauma Questionnaire (CTQ) was used to screen 

for physical abuse and sexual abuse (Bernstein et al., 1994; Bernstein & Fink, 1998). When 

completing the CTQ, the participant was asked how frequently certain events happened to them 

as a child (up to age 18) on a five-point Likert scale ranging from ‘Never’ to ‘Very Frequently’. 

Scores on the CPA and CSA subscales of the CTQ are the predictor variables in the first three 

models. Subscale scores allow evaluation of the predictive ability of frequency of victimization 

on the relationship between CPA, CSA, and the dependent variables of depression, symptoms of 

psychosis, and meeting criteria for a substance misuse disorder. For this study the global CTQ 

has high internal consistency (g = 0.941). Internal consistency for the CPA subscales is g = 

0.912, and g = 0.972 for the CSA subscale.   

 The participant was considered to have experienced CPA if they responded affirmatively 

to the following item from the CTQ: When I was growing up, people in my family hit me so hard 
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that it left me with bruises or marks. Whether the participant was physically victimized as a child 

is a dichotomous variable. The participant was considered to have experienced CSA if they 

answered affirmatively to any of the following items: (1) I believe I was sexually abused, (2) 

Someone molested me, or (3) Someone threatened to hurt me or tell lies about me unless I did 

something sexual to them. The participant was considered to have experienced CPSA if they 

answered affirmatively to both CPA and CSA questions as detailed above.  

Depression and Symptoms of Psychosis 

The Mini International Neuropsychiatric Interview (MINI) was used to establish 

presence of depression and current symptoms of psychosis (Sheehan et al., 1998). The MINI 

assesses for 23 Axis I diagnoses consistent with the DSM-IV. The scale uses a dichotomous yes-

no answer scale to improve ease of administration and improve specificity.  If the respondent 

answers with an affirmative, then a follow-up question is asked to determine duration and/or 

severity.   

Depression is defined as having experienced being consistently depressed or down, most 

of the day, nearly every day, for at least 2 weeks. These experiences must have been beyond 

normative experiences of grief, loss, or bereavement. Whether or not the participant has ever 

experienced depression or not is a dichotomous variable in this study.  

Symptoms of psychosis are defined as the presence of audio/visual hallucinations or 

delusions.  Audio/visual hallucinations are operationally defined as having visions while awake, 

seeing things that other people are not able to see, or hearing things that other people are not able 

to hear, such as voices. These experiences must be beyond culturally or religiously appropriate 

boundaries. Delusions are defined as idiosyncratic false beliefs maintained in spite of evidence to 

the contrary. When participants were asked this question during the interview, the researcher 
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qualified the prompt to inquire whether delusions occurred outside of the context of drug use. 

Specifically, the participant was considered to have experienced symptoms of psychosis if they 

answered affirmatively to any of the items on the psychosis subscale of the MINI. For example, 

the MINI asks whether the participant currently believes they are being sent special messages 

through the media, whether some force was putting thoughts in their mind, or whether they hear 

things other people do not hear, such as voices. Current symptoms of psychosis were defined as 

having answered affirmatively to the follow-up question, “Have you experienced this in the past 

30 days?” Whether or not the participant is currently experiencing symptoms of psychosis or not 

is a dichotomous variable in this study.  

Substance misuse 

The Substance Abuse Module-Revised (SAM) is a 38-item measure with questions that 

assess DSM-IV diagnostic criteria for current and lifetime substance abuse and dependency 

disorders (Cottler, Robins, & Helzer, 1989).  The participant was considered to have met the 

criteria for a substance use disorder if they met DSM-IV-TR diagnostic criteria for alcohol abuse, 

alcohol dependency, drug abuse, or drug dependency.     

Race 

Race is included as a variable in all six models due to the disproportionate number of 

African-Americans who report symptoms of psychosis (Gelber et al., 2004) and disparities in 

incarceration rates nationwide (West & Sabol, 2010). Due to the demographic characteristics of 

the sample and lack of minority racial heterogeneity, race is operationalized as a dichotomous 

variable – the participant is a minority (n = 105, 45.6 %) or they are not (n = 125, 54.3 %).  

Results 
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The first three research questions ask whether frequency of CV is associated with 

depression, symptoms of psychosis, and substance use disorders for incarcerated women, and if 

so, whether there are differential outcomes based on type of CV (i.e., CPA, CSA). To answer 

these questions we conducted a binary logistic regression model for each question with the 

following predictor variables: frequency of CPA, frequency of CSA, and race.  The latter three 

research questions ask whether incarcerated women who experienced a specific type of abuse 

(i.e., CPA only, CSA only) or multi-victimization (i.e., CPSA) are more likely to have 

subsequent problems with depression, symptoms of psychosis, and substance misuse. 

Binary logistic regression allows for the assessment of the relationship between multiple 

predictor variables and a dichotomous dependent variable (Hosmer & Lemeshow, 2000; Kutner 

et al., 2005). The logistic regression produces an odds ratio, which is interpretable in terms of the 

probabilities of the dependent variable (depression, symptoms of psychosis, and substance use 

disorder) being equal to 1 when all other variables in the model are held equal. Binary logistic 

regression is appropriate for this study because the dependent variables are dichotomous and the 

sample was randomly selected.  

Predictor variables were entered using a forced entry approach. For each model we 

assessed case to predictor ratios, multicollinearity by examining the variance inflation factors, 

model fit, and relationships between predictor variables and the dependent variable.  

Model One: The relationship between frequency of CV and depression 

There were three predictor variables in this regression model: race, frequency of CPA, 

and frequency of CSA. There were 220 cases available for analysis, which satisfied the minimum 

case to predictor variable ratio for logistic regression (Hosmer, Lemeshow, and Klar, 1988). Ten 

cases had missing data and were excluded from analysis. Multicollinearity was assessed by 
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examining the Variance Inflation Factor (VIF; Hosmer et al., 1988). A VIF value of over 10.0 

indicates problems of multicollinearity.  The VIF values for the variables in this analysis ranged 

from 1.001 to 1.284, which suggests that multicollinearity between predictor variables was not 

evident.   

The presence of a relationship between the predictor variables and the dependent variable 

was evaluated against a model with no predictor variables using a Chi-square statistic and odds 

ratios (Hosmer et al., 1988). The logistic regression model indicated a significant relationship 

between predictor variables – race, frequency of CPA, frequency of CSA – and the dependent 

variable of depression (ぬ2 = 17.414, p = .001). Thus, we rejected the null hypothesis that there 

was no difference between the model with only a constant and the model with the predictor 

variables.   

We examined the relationships between the predictor variables and depression by 

analyzing the significance of the Wald test of the beta coefficient, the interpretations of the odds 

ratios for significant relationships, and the 95% Confidence Intervals (CI). As indicated in Table 

2, neither of the victimization variables were statistically significant with an alpha of .05.  

However, when assessing the 95% CIs, it appears that both CPA (OR = 1.106, 95% CI = .997-

1.227, p = .056) and CSA (OR = 1.045, 95% CI = .993-1.101, p = .092) may have clinical 

significance as we would expect to find a positive relationship in the vast majority of samples. 

Confidence intervals provide information about the range of true values with 95% confidence.  

Assessing confidence intervals and going beyond solely relying on p-values enables the 

interpretation of statistical plausibility and clinical significance with more rigor and 

sophistication (du Prel et al., 2009). This is a more nuanced approached than simply analyzing a 

cutoff point (alpha = .05) and claiming anything beyond is statistically significant, when in 
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reality there is very little difference between values around the predetermined alpha, such as .04 

and .06, for example (Davies & Crombie, 2009).  

With this model, we are 95% confident that the true relationship between frequency of 

CPA and depression is between an odds ratio of .997-1.227 and the true relationship between 

frequency of CSA and depression is between an odds ratio of .993 and 1.101. For this sample, a 

one-unit increase in frequency of CPA was associated with being 10.6% more likely to have ever 

experienced depression and a one-unit increase in CSA was associated with being 4.5% more 

likely to have ever experienced depression.  

Race was significantly related to depression (OR = .472, 95% CI = .247-.902, p = .023).  

For this sample, minorities were 52.8% less likely to have ever experienced depression.  

Model Two: The relationship between frequency of CV and current symptoms of psychosis 

We used the same predictor variables in the second regression model to assess the 

relationship between frequency of CV and current (past 30 days) symptoms of psychosis. There 

were 221 cases available for analysis, which satisfied the minimum case to predictor variable 

ratio. Nine cases had missing data and were excluded from analysis. There was no evidence of 

multicollinearity.  

The logistic regression model indicated a significant relationship between predictor 

variables – race, frequency of CPA, frequency of CSA – and the dependent variable of current 

symptoms of psychosis (ぬ2 = 20.608, p < .001). Thus, we rejected the null hypothesis that there is 

no difference between the model with only a constant and the model with the predictor variables. 

As indicated in Table 2, frequency of both CPA (OR = 1.099, 95% CI = .999-1.208, p = .053) 

and CSA (OR = 1.050, 95% CI = 1.003-1.100, p = .039) are significantly related to symptoms of 

psychosis. For this sample, a one-unit increase in CPA was associated with being 9.9% more 
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likely to report current symptoms of psychosis and a one-unit increase in CSA was associated 

with being 5% more likely to report current symptoms of psychosis.  

Race was significantly related to symptoms of psychosis (OR = 2.421, 95% CI = 1.179-

4.968, p = .016). For this sample, minorities were almost 2.5 times more likely to report current 

symptoms of psychosis.    

Model Three: The relationship between frequency of CV and meeting criteria for a substance use 

disorder 

The third regression model analyzed whether frequency of CV is associated with meeting 

criteria for a substance use disorder for incarcerated women. We used the same predictor 

variables (race, frequency of CPA, frequency of CSA) in this regression model. There were 206 

cases available for analysis, which satisfied the minimum case to predictor variable ratio. 

Twenty-four cases had missing data and were excluded from analysis. We compared participants 

included in this model to participants excluded because of missing data since there were more 

data missing.  There were no significant differences between groups on relevant variables for the 

analysis. There was no evidence of multicollinearity.  

The logistic regression model indicated a relationship between predictor variables – race, 

frequency of CPA, frequency of CSA – and the dependent variable of meeting criteria for a 

substance use disorder (ぬ2 = 20.35, p <.001). Thus, we rejected the null hypothesis between the 

model with only a constant and the model with the predictor variables. As indicated in Table 3, 

frequency of CPA was associated with meeting criteria for a substance use disorder (OR = 1.125, 

95% CI = 1.009-1.255, p = .035) but frequency of CSA was not.  For this sample, a one-unit 

increase in frequency of CPA was associated with being 12.5% more likely to have met criteria 

for a substance use disorder.  
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Race was significantly related to meeting criteria for a substance use disorder (OR = .312, 

95% CI = .157-.619, p = .001).  For this sample, minorities were 68.8% less likely to have met 

criteria for a substance use disorder.  

Model Four: The influence of multi-victimization and type of victimization on depression   

The fourth regression model analyzed whether incarcerated women who experienced 

specific types of victimization (CPA only, CSA only) or multi-victimization (CPSA) were more 

likely to have experiences with depression. The predictor variables in this model are race, CPA 

only, CSA only, and CPSA. There were 223 cases available for analysis, which satisfied the 

minimum case to predictor variable ratio. Seven cases had missing data and were excluded from 

analysis.  The VIF values for the variables in this analysis ranged from 1.006-2.025, which 

suggests that multicollinearity between predictor variables was not evident.    

The logistic regression model indicated a relationship between predictor variables – race, 

CPA only, CSA only, and CPSA – and the dependent variable of depression (ぬ2 = 25.304, p 

<.001). Thus, we rejected the null hypothesis between the model with only a constant and the 

model with the predictor variables. As indicated in Table 4, having experienced CSA only was 

significantly associated with depression (OR = 3.609, 95% CI = 1.279-10.184, p = .015). 

Incarcerated women who had experienced CSA only were 3.6 times more likely to have 

experienced depression than incarcerated women who did not experience CSA. Having 

experienced CPSA was also significantly associated with depression (OR = 5.687, 95% CI = 

2.216-14.597, p < .001).  Incarcerated women in this sample who experienced CPSA were 5.7 

times more likely to have experiences with depression than incarcerated women who did not 

experience CPSA. Having experienced CPA only was not significantly associated with 

experiences of depression. 
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Model Five: The influence of multi-victimization and type of victimization on current symptoms 

of psychosis 

The fifth regression model analyzed whether incarcerated women who experienced 

specific types of victimization (CPA only, CSA only) or multi-victimization (CPSA) were more 

likely to report current (past 30 days) symptoms of psychosis. The predictor variables in this 

model are race, CPA only, CSA only, and CPSA. There were 224 cases available for analysis, 

which satisfied the minimum case to predictor variable ratio. Six cases had missing data and 

were excluded from analysis. There was no evidence of multicollinearity.  

The logistic regression model indicated a relationship between predictor variables – race, 

CPA only, CSA only, and CPSA – and the dependent variable of current symptoms of psychosis 

(ぬ2 = 19.962, p = .001). Thus, we rejected the null hypothesis between the model with only a 

constant and the model with the predictor variables. As indicated in Table 4, CPSA is the only 

victimization variable significantly associated with current symptoms of psychosis (OR = 4.210, 

95% CI = 1.879-9.430, p < .001). Incarcerated women in this sample who experienced CPSA 

were 4.2 times more likely to have reported current symptoms of psychosis than incarcerated 

women who did not experience CPSA. Having experienced CPA only and CSA only were not 

significantly related to symptoms of psychosis in this model.  

Model Six: The influence of multi-victimization and type of victimization on meeting criteria for 

a substance use disorder  

The sixth regression model analyzed whether incarcerated women who experienced 

specific types of victimization (CPA only, CSA only) or multi-victimization (CPSA) were more 

likely to have met criteria for a substance use disorder.  The predictor variables in this model are 

race, CPA only, CSA only, and CPSA. There were 209 cases available for analysis, which 
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satisfied the minimum case to predictor variable ratio. Twenty-one cases had missing data and 

were excluded from analysis. There were no differences between cases included in this model 

and cases excluded because of missing data. There was no evidence of multicollinearity.  

The logistic regression model indicated a relationship between predictor variables – race, 

CPA only, CSA only, and CPSA – and the dependent variable of meeting criteria for a substance 

use disorder (ぬ2 = 22.461, p < .001). Thus, we rejected the null hypothesis between the model 

with only a constant and the model with the predictor variables. As indicated in Table 5, CPSA is 

the only victimization variable significantly associated with meeting criteria for a substance use 

disorder (OR = 3.830, 95% CI = 1.531-9.583, p = .004). Incarcerated women in this sample who 

experienced CPSA were 3.8 times more likely to have met criteria for a substance use disorder 

than incarcerated women who did not experience CPSA. Having experienced CPA only and 

CSA only were not significantly related to meeting criteria for a substance use disorder in this 

model. 

Discussion 

 

The current study used the dose-response model to evaluate whether an increased dose of 

CV – defined as increased frequency of victimization and having experienced multiple forms of 

victimization – significantly predicted depression, symptoms of psychosis, and substance misuse 

for 230 randomly selected incarcerated women from two North Carolina state prisons. Findings 

on frequency of victimization were mixed, although analyses indicated that multi-victimization, 

here defined as CPSA, was significantly related to subsequent experiences of depression, current 

symptoms of psychosis, and meeting criteria for a substance use disorder for incarcerated women 

in the sample. In the current study, nearly 60% of the participants self-reported having 

experienced some form of CV. This figure, roughly double the estimated prevalence rate of CV 
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for women living in the community, is consistent with comparable studies using samples of 

incarcerated women (Asberg & Renk, 2013; Briere & Elliott, 2003; Severson et al., 2005). 

Additionally, over three-quarters of the sample reported having experienced depression, nearly 

one-fifth reported having experienced symptoms of psychosis in the past 30 days, and three-

quarters met criteria for a substance use disorder in the year prior to incarceration. These 

prevalence rates are elevated when compared to similar estimates among general prisoner 

populations in the United States, which suggest that 35% of state prisoners have experienced 

depression and 12% have experienced a symptom of psychosis in the previous 12 months (James 

& Glaze, 2006). The high rates of depression and symptoms of psychosis reported in the current 

study, however, are consistent other estimates of incarcerated women (McPhail et al., 2012; Roe-

Sepowitz et al., 2007; Singer et al., 1995). Women, whether in prison or in the community, 

consistently self-report higher rates of CV and mental health issues than their male counterparts 

(James & Glaze, 2006; Read et al., 2005).   

Our findings on the utility of frequency of CPA and frequency of CSA as predictors for 

depression, current symptoms of psychosis, and meeting criteria for a substance use disorder 

were mixed. Although findings were positive and generally conformed to dose-response 

hypotheses, the predictive ability of the frequency of either type of abuse was not static across 

the three outcome variables. Contrary to our hypothesis, neither frequency of CPA nor frequency 

of CSA were statistically significant predictors of depression. The confidence intervals, however, 

imply that in the overwhelming majority of samples, we would find a positive relationship 

between frequency of victimization and depression. For this sample, a one-unit increase in 

frequency of childhood physical victimization was associated with being 10.6% more likely to 
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report having experienced depression and a one-unit increase in childhood sexual victimization 

was associated with being 4.5% more likely to report having experienced depression.  

However, in line with our hypotheses, both frequency of CPA and frequency of CSA 

were statistically significant predictors of current symptoms of psychosis. For this sample, a one-

unit increase in CPA was associated with being nearly 10% more likely to report current 

symptoms of psychosis and a one-unit increase in CSA was associated with being 5% more 

likely to report current symptoms of psychosis. This finding is consistent with a prior analysis 

(Kennedy et al., 2013) and suggests that dose-response relationships are important when 

evaluating CV and symptoms of psychosis for this population. Frequency of CPA was 

statistically significantly related to meeting criteria for a substance use disorder where frequency 

of CSA was not. For women in this sample, a one-unit increase in frequency of CPA was 

associated with being 12.5% more likely to have met criteria for a substance use disorder.  A 

similar pattern was reported in a study by Tripodi and Pettus-Davis (2013), which noted that 

CPA was associated with adult substance misuse and CSA was associated with having been 

hospitalized for a psychiatric or emotional problem as an adult. Likewise, for the 125 

incarcerated women in the sample, frequency of CPA victimization was related to meeting 

criteria for a substance use disorder and frequency of CSA was related to psychiatric 

hospitalization (Tripodi & Pettus-Davis, 2013).   

The dose-response relationship was most evident in analyses examining the effects of 

multi-victimization on subsequent mental health and substance misuse issues. Women who 

experienced CPSA were statistically significantly more likely to report depression and current 

symptoms of psychosis, and statistically significantly more likely to meet criteria for a substance 

use disorder. Specifically, incarcerated women who experienced CPSA were nearly six times 
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more likely to report depression, more than four times as likely to report current symptoms of 

psychosis, and nearly four times as likely to meet criteria for a substance use disorder. This 

finding conforms to our dose-response hypothesis – that multi-victimization would be a more 

powerful predictor of depression than either CPA only or CSA only (Varese et al., 2012).   

Our findings on the predictive power of having experienced specific types of abuse (i.e., 

CPA only, CSA only) on mental health and substance misuse outcomes were mixed, mirroring 

ambiguity in the literature. Having experienced CSA only was a significant predictor of 

depression for this sample. Incarcerated women who reported CSA only were more than three 

and a half times as likely to report depression. The literature suggests that CSA is a more 

important predictor of depression than CPA for a range of populations (Asberg & Renk, 2013; 

Kendler et al., 2004; Sciolla et al., 2011; Tripodi & Pettus-Davis, 2013). The current analysis 

provides support for that conclusion.  

When looking at current symptoms of psychosis and meeting criteria for a substance use 

disorder, however, having experienced CPA only or CSA only did not achieve statistical 

significance. Varese et al. (2012) report statistically significant associations between all types of 

CV (i.e., CPA, CSA, emotional abuse, physical neglect) and subsequent symptoms of psychosis. 

However, the final sample of over 80,000 likely influences this finding. The antecedents of 

substance misuse are less clear in the literature. Although some research shows CPA as a more 

powerful predictor of substance misuse (Tripodi & Pettus-Davis, 2013), the literature suggests 

that CV, regardless of type, leads to avoidant coping for affected women which then increases 

their risk for engaging in criminal activity (Bloom, Owen, & Covington, 2004; DeHart, 2008; 

McPhail et al., 2012). As estimates suggest that half of incarcerated women were using drugs or 

alcohol at the time of their offense (Bloom et al., 2004), our findings indicate that addressing 
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experiences of multi-victimization may improve outcomes for prison-based substance misuse 

interventions.  

Implications for Policy and Practice 

The current study provides a deeper understanding of the specific victimization histories 

of incarcerated women and the relationship of those experiences to depression, current (past 30 

days) symptoms of psychosis, and meeting criteria for a substance use disorder. These findings 

support a call in the literature for the development of targeted and trauma-focused mental health 

and transition services offered to incarcerated women (Binswanger et al., 2010; Drapalski et al., 

2009; Spjeldnes, Jung, and Yamatani, 2014). Additionally, the National Institute of Corrections 

specifically called for interventions that target victimization, mental health and substance misuse 

issues among this population (Wolff et al., 2012; Zlotnick et al., 2009). Although mental health 

services are sometimes available within the prison system, they are generally not designed to 

address the pervasive experiences of CV among this population (Fournier et al., 2011; Sorbello 

et al., 2002).  

Despite an identified need for trauma-informed and gender-responsive care, the majority 

of interventions offered to incarcerated women in correctional settings were developed based on 

the needs for men (Covington, 2008; Mosher & Philips, 2006; Najavits, 2002). Several trauma-

informed, gender-responsive evidence-based interventions are currently being evaluated within 

the prison context (e.g., Messina et al., 2010; Zlotnick et al., 2009; Wolff et al., 2012). 

Reductions in mental health and substance misuse issues, as well as decreases in recidivism 

appear to be associated with participation in these interventions (Messina et al., 2010; Zlotnick et 

al., 2009). Our evaluation of the dose-response relationship of CV and subsequent depression, 
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symptoms of psychosis, and substance misuse support the provision of trauma-informed and 

gender-responsive interventions to incarcerated women.   

Limitations 

The current study is part of a project evaluating relationships between victimization and 

long-term recidivism with mental health and substance misuse as mediating variables. The 

retrospective, self-report methodology of the larger project limits the interpretations that can be 

made from its results. Retrospective data is subject to recall bias, and participants’ recollection of 

experiences of CV may have been distorted or influenced by social desirability factors. However, 

there is evidence that retrospective accounts of victimization tend to underestimate, rather than 

overestimate overall rates (Hardt & Rutter, 2004). Likewise, all analyses are based exclusively 

on self-report, and no attempt was made to corroborate participants’ reports with administrative 

data or mental health records. Further, although 83% of the incarcerated women invited to 

participate in the study did so, they may differ in important and unknown ways from the 

incarcerated women who declined to participate. Finally, the current sample is limited by a lack 

of minority ethnic diversity. Only six women in the final sample self-identified as Hispanic, 

despite statistics suggesting that persons of Hispanic origin comprise just over 20% of the US 

prison population (West & Sabol, 2010).  

Limitations of the analyses include a lack of data on when childhood abuse first occurred 

and how that abuse relates to the onset of mental health and substance misuse issues. The current 

data only provides information on lifetime prevalence (dichotomous yes or no) and past 30 days 

incidence of depression and psychosis. Meeting criteria for a substance use disorder was based 

on information on substance misuse in the year before incarceration. Therefore, nuanced 

information about the relationship between abuse and subsequent mental health and substance 
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misuse issues is absent and limits the ability to draw meaningful conclusions about the 

experiences of this population.  

Additionally, it is likely that severity of abuse is an important construct in the 

development of subsequent negative outcomes for incarcerated women. Unfortunately, however, 

severity of abuse was not assessed, therefore a comparative analysis of frequency of CV, multi-

victimization, and severity of CV could not be performed. Further, the analyses are limited by a 

minority of incarcerated women who reported single type abuse (CPA only = < 10%; CSA only 

= 16.5%) compared to a larger percentage of women reporting multi-victimization (CPSA = 

29.5%). While the literature suggests that types of victimization are not mutually exclusive, that 

is that the experience of CPA increases the likelihood of also experiencing CSA, and vice versa 

(e.g., DeHart, 2008; Finkelhor et al., 2007), conceptualizing the CV construct in this way may 

have reduced statistical power and obscured nuances in incarcerated women’s lived experience. 

And finally, the current analyses do not include a discussion of adult victimization or re-

victimization for incarcerated women in the sample. Preliminary analyses indicated that adult 

intimate partner violence variables were non-significant when entered into models with CV 

variables (this included an exploration of CV and adult victimization variables independently, as 

well as cumulatively). However, the conceptual and operational definitions of adult victimization 

in the primary study (use of a cut score) may have contributed to these findings in unknown and 

unexpected ways.  

A primary strength of the study design, however, is the use of self-reported symptoms of 

depression, psychosis, and substance misuse rather than formal diagnoses of major depression, 

schizophrenia, or substance dependence. Although this strategy may overestimate prevalence, it 

captures a broader range of experience for affected women. Although some studies suggest that 



 DOSE-RESPONSE RELATIONSHIPS INCARCERATED WOMEN                                      29 
 

persons diagnosed with psychotic disorders are more often minority and poor, it is unclear 

whether these groups have higher incidence and prevalence of psychosis or whether these groups 

are more often referred for diagnosis through the criminal justice system (Gelber et al., 2004; 

Scheff, 1974). The research design focused on symptoms of psychosis versus formal diagnosis to 

mitigate this concern.  

Additional research is needed among this population to aid in the provision of mental 

health services within prisons and to inform both transition and re-entry planning. Results from 

the current study endorse the presence of a dose-response relationship between frequency of CV 

and current psychosis for incarcerated women in this sample. Likewise, findings endorse the 

dose-response model of childhood multi-victimization and subsequent experiences of depression, 

psychosis, and substance misuse in adulthood. Participants who sustained multi-victimization 

and more frequent victimization were more likely than other victimized women to report mental 

health and substance misuse issues. Future research is needed to examine how CV affects the 

cycle of incarceration and re-incarceration for this population. 
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Table 1 

Characteristics of the Sample 

 Mean SD 

Age at incarceration (n = 224) 33.7 9.90 

 Frequency Percent 
Race (n = 224) 
       Caucasian 125 54.3 
       African American 94 40.9 
       Hispanic 
       Native American 
       Asian American 

6 
4 
1 

2.6 
1.7 
.4 

Victimization (n = 224) 
       CPA only 22 9.8 
       CSA only  37 16.5 
       CPSA 66 29.5 
       Not victimized 99 44.2 
Depression (n = 226)                                                                                   172                  76.1 
Current psychosis (n = 227) 44 19.4 
Meets criteria for substance use disorder (n = 211) 160 75.8 
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Table 2 
 
Influence of frequency of childhood victimization on depression and psychosis 
 
    Models 1 and 2 

  
Depression   

    Psychosis 
Predictors B (SE) OR (95%CI) p Wald  B (SE) OR (95%CI) p Wald 

Race -.750 (.33) 
 

.472 (.247-.902) 
 

 
.023 5.168  .884 (.37) 2.421 (1.179-4.968) 

 
.016 5.805 

Frequency 
of CPA 

.101 (.05) 1.106 (.997-1.227) 
 

.056 3.641  .094 (.05) 1.099 (.999-1.208) 
 

.053 3.757 

Frequency 
of CSA 

.044 (.026) 1.045 (.993-1.101) 
 

.092 
 

2.836  .049. (.02) 1.053 (1.003-1.100) 
 

.039 
 

4.279 
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Table 3 
 
Influence of frequency of childhood victimization on meeting criteria for a substance use disorder 
 Model 3 

Predictors B (SE) OR (95% CI) p Wald  

Race -1.164 (.35) 
 

.312 (.157-.619) 
 

 
.001 11.106  

Frequency  
of CPA 

.118 (.06) 
 

1.125 (1.009-1.255) 
 

 
.035 4.460  

Frequency  
of CSA .026 (.70) 

 
1.022 (.971-1.076) 

 

 
.404 .696  
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Table 4 
 
Influence of multi-victimization and type of victimization on depression and psychosis 
 
    Models 4 and 5 

  
Depression   

Psychosis 
Predictors B (SE) OR(95%CI) p Wald  B (SE) OR(95%CI) p Wald 

Race -.742 (.33) 
 

.476 (.248-.915) 
 

 
.026 4.962  .888 (.36) 2.430 (1.191-4.228 

 
.015 5.958 

CPA Only .270 (.51) 1.309 (.480-3.569) .598 .278  .068 (.70) 1.070 (.271-4.228) .923 .009 

CSA Only 1.283 (.53) 3.609 (1.279-10.184) 
 
 .015 5.878  .181 (.58) 1.199 (.386-3.721) 

 
.754 .098 

CPSA 1.738 (.48) 5.687 (2.216-14.597) .001 13.063  1.437 (.41) 4.210 (1.879-9.430) <.001 12.203 
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Table 5 
 
Influence of multi-victimization and type of victimization on meeting criteria for a substance use 
disorder 
 

Model 6 
Predictors B (SE) OR (95% CI) p  Wald 

Race -1.151 (.34) .316 (.160-.625) .001  10.983 

CPA Only .125 (.56) 1.133 (.379-3.390) .823 .056 

CSA Only .626 (.49) 1.870 (.716-4.885)  .202 1.636 

CPSA 1.343 (.47) 3.830 (1.531-9.583) .004 8.235 
 

 

 

 


