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 More than 20 million people in the United States have survived a completed or 

attempted rape in their lifetimes, and approximately 22.5 million people have problematic 

substance use. The interplay between these two issues is complex: a history of sexual 

assault predicts substance abuse and, conversely, substance abuse increases sexual assault 

risk. This secondary analysis of the Virginia Twin Study of Psychiatric and Substance 

Use Disorders data for White female-female twins (n=1,497) examines the role of 

multiple traumas in the sexual assault/substance abuse association. Structural models 

were used to examine pathways between child sexual abuse (CSA), other traumas, 

familial factors, social support, psychiatric disorders, and substance abuse. The models 

also integrate the ACE twin design to estimate genetic, shared environment, and 

individual-specific environment contributions to liability for psychiatric disorders and 
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substance abuse. 

 Study findings support an interplay between childhood trauma, development of 

substance abuse and psychiatric disorders, and risks for adult victimization. The findings 

also support assertions that multiple traumas may increase likelihood for substance abuse 

and psychiatric disorders, and that these disorders predict risk of adult sexual assault. 

Across all ACE models, both genetics and common environment produced consistently 

large estimates of influence on liability for substance abuse. Individual-specific 

environment played a smaller role but was also often significant, and the pathways from 

trauma variables to both psychiatric disorders and substance abuse tended to be strong. 

This supports an interaction between genes and environment/experience in which genetic 

predisposition, though present, may or may not be activated depending on life 

experiences. Study findings underscore the need for integrated services for clients with 

history of multiple traumas and for clients with trauma history and substance abuse or 

psychiatric disorders. 
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CHAPTER 1: INTRODUCTION TO THE SEXUAL ASSAULT AND 

SUBSTANCE ABUSE DIALECTIC 

 According to the best available estimates, more than 20 million people in the 

United States have survived a completed or attempted rape in their lifetimes (Tjaden & 

Thoennes, 2006), and approximately 22.3 million people have problematic substance use 

(Substance Abuse and Mental Health Services Administration; SAMHSA, 2008). Both 

clinical wisdom and research findings support the idea of an interplay between these two 

issues in which a history of sexual assault predicts substance abuse and, conversely, 

substance abuse increases risk of sexual assault (cf., Abbey, Zawacki, Buck, Clinton, & 

McAuslan, 2001; Kendler, Bulik, Silberg, Hettema, Myers, & Prescott, 2000; Norris, 

1994; Spak, Spak, & Allebeck; Ullman, Karabatsos, & Koss, 1999; Testa & Parks, 1996; 

Wilsnack, Vogeltanz, Klassen, & Harris, 1997). The sexual assault/substance abuse 

association seems particularly strong for those who have survived childhood sexual abuse 

(CSA; Kendler, Bulik, Silberg, Hettema, Myers, & Prescott, 2000; Wilsnack, Vogeltanz, 

Klassen, & Harris, 1997).  

 It appears that the relationship between sexual assault and substance abuse is a 

dialectic, a back and forth interplay in which sexual assault increases substance abuse risk 

and substance abuse increases sexual assault risk. However, not all survivors of sexual 

assault develop substance abuse problems, nor do all people with substance abuse 

problems report sexual assault experiences. This raises two questions. First, what 

differentiates those sexual assault survivors who develop substance abuse problems from 
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those who do not? Second, among those with problematic substance use, what 

differentiates those who have experienced sexual assault from those who have not?  

 A vast body of empirical research suggests potential answers to these questions. 

However, as a whole, this research provides answers that are complicated, incomplete, 

and often contradictory. The factors that potentially impact the sexual assault/substance 

abuse dialectic are numerous and may include heritable characteristics, individual 

characteristics, and environmental characteristics (cf., Agrawal, Jacobson, Prescott, & 

Kendler, 2004a; Sartor, Lynskey, Bucholz, McCutcheon, Nelson, Waldron, & Heath, 

2007). Additionally, experiencing multiple sexual assaults or other traumas (e.g., physical 

abuse, witnessing violence, being the victim of a crime, death of a significant other, etc.) 

may also confound the relationship between sexual assault and substance abuse. Parsing 

out the relative importance of these characteristics, as well as possible interactions 

between them, could provide useful information for clinicians working with sexual 

assault survivors, those with substance use problems, or both. Toward this end, this 

chapter presents a brief overview of the empirical literature on sexual assault, substance 

abuse, and the intersection of the two issues, and concludes with a discussion of how the 

current project addresses these issues. The next chapter reviews the empirical and 

conceptual literature in more detail and Chapter Three presents a conceptual model of 

how these bodies of literature can be integrated. Chapter Four provides details of the 

study methods, while Chapter Five presents results of the study conducted. The final 

chapter discusses implications of these findings for clinical practice and future research. 
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Overview of the Scope of the Problem 

Sexual Assault  

 Sexual assault is a general term that covers a wide range of crimes where sexual 

activity occurs without consent. These crimes include rape, date/acquaintance rape, 

marital/partner rape, statutory rape, incest, child sexual assault, sexual exploitation, drug-

facilitated sexual assault, unwanted sexual contact, voyeurism, and other related offenses. 

In the following review of the literature, when a particular crime is being discussed, the 

specific term that describes it is used and when speaking broadly of sexual crimes, the 

term “sexual assault” is used. 

The Bureau of Justice Statistics (BJS, 2008, 2007) estimates that approximately 

192,000 rapes/attempted rapes and 69,000 other types of sexual assault occur in the 

United States every year. In a sample of people aged twelve and older, Tjaden and 

Thoennes (2000) analyzed data from the National Violence Against Women Survey 

(NVAWS) and found that 17.6% of women and 3% of men reported surviving an 

attempted or completed rape at some point in their lives. Using these findings, the authors 

estimated that 20,505,112 individuals in the United States have survived a completed or 

attempted rape in their lifetimes, with 394,839 surviving a completed or attempted rape 

each year. Of women reporting rape, 22% experienced a first rape incident before age 12 

and 54% between ages 12 and 18. Thus, more than three-fourths of all women who have 

been raped experienced at least one such incident during childhood or adolescence. The 

National Child Abuse and Neglect Data System (NCANDS) analyzes case-level data on 

child abuse and neglect from state Child Protective Services departments  (U. S. 
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Department of Health and Human Services; U.S. DHHS, 2006). NCANDS findings for 

2004 included that, of the approximately 872,000 children who were determined to be 

victims of child abuse or neglect, 9.7% (or approximately 84,584) were sexually abused 

(U. S. DHHS, 2006). It is important to note, however, that sexual assault studies differ 

significantly in sampling frames, data collection strategies, and definitions of sexual 

assault. These differences may impact the comprehensiveness of data collection, response 

rates, respondents’ accurate recall, and respondents’ willingness to disclose sexual assault 

history (Putnam, 2003) and result in very different prevalence estimates. 

 Sexual assault prevalence varies significantly by victim/perpetrator relationship 

(BJS, 2008; Busch, Bell, DiNitto, & Neff, 2003; Tjaden & Thoennes, 2006) and by 

demographic characteristics, with women at much greater risk (BJS, 2008; Busch et al., 

2003; Tjaden & Thoennes, 2006). Though the sequelae of sexual assault for men and 

women are similar, due to cultural attitudes in the United States about male victimization 

men may face even greater stigma than women after a sexual assault (Ratner, Johnson, 

Shoveller, Chan, et al., 2003). Prevalence also varies significantly by age with 

adolescents and young adults being at the highest risk (BJS, 2008; Cloutier, Martin, & 

Poole, 2002; Tjaden & Thoennes, 2006). Prevalence may also vary by race and ethnicity, 

though confounds such as socioeconomic status and cultural norms make this relationship 

unclear (BJS, 2008; Crouch, Hanson, Saunders, Kilpatrick, & Resnick, 2000; Lowe, 

Pavkov, Casanova, & Wetchler, 2005; Tjaden & Thoennes, 2006). Sexual minorities (i.e., 

gays, lesbians, bisexuals, transsexuals, and transgender individuals) may also be at 
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increased risk for sexual assault (Arreolaa, Neilandsa, Pollacka, Paula, & Cataniaa, 2005; 

Balsam, Rothblum, & Beauchaine, 2005). 

Substance Abuse 

 Similar to sexual assault, the terminology used in the substance abuse literature 

varies greatly. In this paper, substance abuse is used as a general term to describe a range 

of alcohol and drug problems, though when indicated, more specific (e.g., substance 

dependence to indicate a disorder meeting DSM criteria) or global terms (e.g., substance 

use disorders) are used.  

The National Survey on Drug Use and Health (NSDUH) conducted by the 

Substance Abuse and Mental Health Services Administration (SAMHSA) shows that 

substance abuse is a significant problem in the United States. Based on estimates from 

the NSDUH 2007 sample, 22.3 million people in the United States, or about 9% of the 

population, were substance-abusing or dependent, and approximately 2.4 million (1% of 

the population) received substance abuse treatment (SAMHSA, 2008). Of those 12 and 

older, 51.1% had drunk alcohol in the prior month, 23.3% had engaged in binge drinking 

(i.e., 5 or more drinks on one occasion), 6.9% were heavy drinkers (i.e., binge drinking 

on more than five days in the previous month), 8.0% had used illicit drugs, 2.8% had 

used prescription drugs non-medically, and 28.6% had used tobacco products (SAMHSA, 

2008).  

Similar to sexual assault, substance abuse and dependence prevalence also varies 

by demographic characteristics.  Women are less likely to be diagnosed with substance 

abuse than are men (Bennet et al., 1999; Chassin et al., 2002; Hatsukami, Skoog, Allen, 
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& Bliss, 1995; Hill, White, Chung, Hawkins, & Catalano, 2000; Jackson & Sher, 2005; 

Kandel & Chen, 2000; Lukas, Sholar, Lundahl, et al., 1996; SAMHSA, 2008). Substance 

abuse prevalence also varies by age with young adults being most likely to use and age of 

substance use initiation may impact the severity of substance abuse (Hawkins, Graham, 

Maguin, Abbott, Hill, & Catalano, 1997; Jackson & Sher, 2005; Johnson, Cloninger, 

Roache, Bordnick, & Ruiz, 2000; Kandel and Chen, 2000; SAMHSA, 2008). Substance 

abuse prevalence also appears to vary by race/ethnicity, though factors such as 

socioeconomic status, cultural/nationality influences, and genetic influences on how 

substances affect certain races may confound these estimates (Brook et al., 2004; Collins 

& McNair, 2002; Galvan & Caetano, 2003; Nemoto, Aoki, Huang, Morris, Nguyen, & 

Wong, 1999; NIDA, 2003a; Wilsnack & Wilsnack, 2002). Given those caveats, some 

studies have found that Caucasians have higher alcohol and nicotine use than other racial 

groups (Acierno, Kilpatrick, Resnick, Saunders, De Arellano, & Best, 2000; Gibbons, 

Gerrard, Cleveland, Wills, & Brody, 2004; Kandel & Chen, 2000). Other studies, 

however, find that certain Native American tribes have the highest prevalence of drinking 

and Asian Americans the lowest, though, of course, subgroup differences exist within 

these broad ethnic groups (NIAAA, 2002). The course of substance abuse and conditions 

co-morbid with it also appear to differ by race/ethnicity (Hesselbrock, Hesselbrock, 

Segal, Schuckit, & Bucholz, 2003). 

The Intersection of Sexual Assault and Substance Abuse  

 The association between sexual assault and substance abuse is well-established 

and causal paths in the relationship seem to flow in both directions, specifically: (1) those 
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with a history of sexual assault are more likely to use substances than are those without 

such history (cf., Molitor, Ruiz, Klausner, & McFarland, 2000; Roberts, Nishimoto, & 

Kirk, 2003; Spak, Spak, & Allebecck, 1998; Wilsnack, Vogeltanz, Klassen, & Harris, 

1997), (2) those with substance use disorders are more likely to have a history of sexual 

assault than the general population (cf., Howard & Wang, 2005; Kilpatrick, Saunders, & 

Smith, 2003; Masho, Oder, & Adera, 2005), and (3) those who use alcohol and other 

drugs are at increased risk for sexual assault compared to abstainers (cf., Abbey, 

Zawacki, Buck, Clinton, & McAuslan, 2001; Norris, 1994; Ullman, Karabatsos, & Koss, 

1999).  

 Most researchers have tested the association between sexual assault and substance 

abuse as lifetime prevalence of sexual assault (cf., Busch et al., 2003; Cloutier, Martin, & 

Poole, 2002). A few studies examining this association have found intervening variables 

to be significant predictors. For example, some researchers have found that 

characteristics of the assault (e.g., type of perpetrator, severity or type of assault, age of 

occurrence) or the environment (e.g., socioeconomic conditions or cultural norms) may 

help explain the sexual assault/substance abuse association (cf., Banyard, Williams, & 

Siegel, 2001; Bulik, Prescott, & Kendler, 2001; Fleming, Mullen, Sibthrope, Attewell, & 

Bammer, 1998; Kendler, Bulik, Silberg, Hettema, Myers, & Prescott, 2000). Some 

studies have found that family background or individual psychopathology impact the 

sexual assault/substance abuse association (cf., Banyard, Williams, & Siegel, 2001; 

Briere, 2002; Fleming, Mullen, Sibthrope, Attewell, & Bammer, 1998; Roberts, 

Nishimoto, & Kirk, 2003), while others find that these factors (e.g., demographics, PTSD 
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symptoms) explain the association between sexual assault and substance abuse almost 

entirely (cf., Testa, VanZile-Tamsen, & Livingston, 2006).  

 Both numbers and types of traumas may also impact the sexual assault/substance 

abuse association. Several researchers have found that surviving multiple traumas may 

increase risk for problematic sexual assault outcomes, including mental health symptoms 

and substance abuse (cf., Banyard, Williams, & Siegel, 2001; Gearon, Kaltman, Brown, 

& Bellack, 2003; Schumm, Hobfoll, & Keogh, 2004). The literature also highlights 

consistent associations between histories of all types of violence and later substance 

abuse (cf., Horwitz, Widom, McLaughlin, & White, 2001; Kilpatrick, Ruggiero, Acierno, 

Saunders, et al., 2003). However, some studies suggest that individual and family 

characteristics might affect the relationship between sexual and physical abuse and the 

development of substance use or abuse among adolescents (cf., Ballon, Courbasson, & 

Smith, 2001) and that childhood sexual and physical abuse may predict different 

substance abuse trajectories (cf., Brems, Johnson, Neal, & Freemon, 2004). 

 Additionally, a major controversy in the field of substance abuse is the degree to 

which substance abuse liability is due primarily to genetic, individual (e.g., temperament, 

psychopathology), or environmental (e.g., experiencing violence, parental substance 

abuse) factors (Hesselbrock & Hesselbrock, 2006). Some authors suggest that substance 

abuse is explained primarily through individual experiences and cognitive/emotional 

processes, while other authors suggest a primarily genetic explanation. A more integrated 

model is offered in the idea of gene-environment correlation, in which genetic 

predisposition to substance abuse is activated only if personal (e.g., temperament, 
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psychopathology, expectations about use, cognitive functioning) and environmental (e.g., 

family interactions, stressful life events, peer influences, social support) factors support 

substance use initiation and continued use (Hesselbrock & Hesselbrock, 2006; Koenen, 

2005). The current literature of these relationships is discussed at length in Chapter Two. 

 Overall, the literature suggests that biological, environmental, and individual 

factors should be considered in examining the association between sexual assault and 

substance use. The empirical research also indicates that the dialectic between sexual 

assault and substance use/misuse is complicated and incompletely delineated. The current 

project seeks to further the conversation about the sexual assault/substance abuse 

dialectic by examining some of the controversies in the empirical literature and by 

contributing new empirical analyses.  

Study Purpose 

This dissertation addresses the fundamental questions of the roles of genetics and 

multiple traumas in the sexual assault/substance abuse association through secondary 

analysis of the Virginia Twin Study of Psychiatric and Substance Use Disorders 

(VATSPSUD) female-female twin sample data, maintained at the Medical College of 

Virginia. The study builds on previous VATSPSUD studies to examine potential 

explanatory variables intervening in the sexual assault/substance use disorder dialectic, 

focusing on the role of multiple traumas. The primary research question is: What is the 

role of multiple traumas in the relationship between sexual assault and substance abuse? 

To explore this larger question, four specific research questions are examined using twin 

methodology, a analytic approach that generates estimates of the contributions of 
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genetics, environment, and individual characteristics on liability to develop outcomes 

such as substance abuse or psychiatric disorders. The research questions are: 

Research Question 1: Do alcohol and drug abuse covary sufficiently to justify a 

combined substance abuse variable? 

Research Question 2: Do different types of trauma predict substance abuse similarly? 

Research question 3: Do other factors (e.g., family history, social support, adult trauma) 

help explain the association between multiple traumas and substance abuse? 

Research Question 4: Does a pathway from childhood trauma through substance and 

psychiatric disorders predict adult sexual assault?  

These questions will be tested using co-twin controlled structural equation models 

of pathways between CSA, other traumas, familial factors, social support, psychiatric 

disorders, and substance abuse. Co-twin controlled structural models are powerful 

analytic tools for examining outcomes like substance abuse that likely have strong 

genetic components since these models generate estimates of heritable, individual, and 

environmental impacts on liability for a disorder (e.g., substance abuse). Estimates are 

made by comparing monozygotic and dizygotic twins’ resemblance for a disorder (e.g., 

substance abuse), given explanatory factors such as individual characteristics, assault 

history, additional traumas, and family background (e.g., psychopathology, substance 

abuse).  

Implications of the Study for Social Work Practice 

 Further clarification of the sexual assault/substance abuse association will be 

valuable to clinicians working with both sexual assault survivors and people with 
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substance abuse problems. Clinicians working with sexual assault survivors can use this 

knowledge to help survivors avoid potential substance abuse, and clinicians working in 

the addictions field can use the knowledge to reduce sexual assault risk among those with 

substance abuse problems. Since women make up the greatest proportion of sexual 

assault victims, this field of research has particular impact on treatment for women. 
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CHAPTER 2: BACKGROUND AND SIGNIFICANCE OF THE SEXUAL 

ASSAULT AND SUBSTANCE ABUSE DIALECTIC 

 The following chapter reviews both the conceptual and empirical literature 

regarding the sexual assault/substance abuse dialectic. It begins with overviews of what is 

known and theorized about sexual assault and substance abuse, respectively, before 

moving on to examine the association between the two. The chapter ends with a summary 

of the literature and how this informs the conceptual model for this project. 

Sexual Assault Background and Significance 

Definitions of Sexual Assault 

 Sexual assault is a broad term covering a wide range of crimes where sexual 

conduct or contact is nonconsensual or forced (Carlson, Worden, van Ryn, & Bachman, 

2003) and may include rape, date/acquaintance rape, marital/partner rape, statutory rape, 

incest, child sexual assault, sexual exploitation, drug-facilitated sexual assault, unwanted 

sexual contact, voyeurism, and other related offenses. The legal definitions of sexual 

assault vary from state to state and some states may include additional offenses such as 

genital mutilation. What is consistent across states’ legal definitions is the understanding 

of “sexual activity without consent” (Brison, 2002; Carlson, Worden, van Ryn, & 

Bachman, 2003). 

Issues in Sexual Assault Research 

 Any consideration of the sexual assault empirical literature must acknowledge the 

extent to which study design, response biases, measurement, and statistical analysis may 

impact causal inference, generalizability, data accuracy, and data comprehensiveness 
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(Briere, 1992; Briere & Elliott, 1993; Briere & Elliott, 2003). Among the study design 

issues common in sexual assault research is comparison of non-equivalent groups such as 

community and treatment samples, addressing sexual assault as if it exists in isolation 

from other life stressors, lack of attention to how life course history could impact 

interpretation of experiences as assault, and reliance on retrospective data (Briere, 1992; 

Briere & Elliott, 1993; Briere & Elliott, 2003; Horwitz, Widom, McLaughlin, & White, 

2001). These design issues impact both accurate recall by respondents and preclude any 

causal inferences.  

 Measurement issues include use of instruments with unknown psychometrics or 

not developed to address abuse-specific symptoms, and response and reporting bias 

(Briere, 1992). Response and reporting bias likely occur due to cultural attitudes about 

sexual assault that involve social stigma and shame (Carlson, Worden, van Ryn, & 

Bachman, 2003) and the wording of questions about sexual assault can impact whether a 

respondent will acknowledge a sexual assault (Hlavka, Kruttschnitt, & Carbone-López 

(2007). Using official law enforcement or medical records yields reporting bias since few 

sexual assault cases are reported to authorities (BJS, 2008; Briere, 1992; Briere & Elliott, 

1993; Briere & Elliott, 2003; Busch et al., 2003; Campbell & Raja, 2005). Studies have 

found reporting to be as low as 36.4% (Masho, Oder, & Adera, 2005) or even 18% 

(Busch et al., 2003).  

 A final challenge in sexual assault research occurs in analysis of data. Risk and 

protective factors impacting sexual assault sequelae are numerous and related in complex 

ways, and these interactions are often insufficiently reflected in sexual assault research. 



 

 14 

Additionally, many studies of sexual assault do not include important control variables, 

or sample sizes are insufficient to run complex multivariate analyses (Briere, 1992; 

Briere & Elliott, 1993; Briere & Elliott, 2003). 

The Context of Sexual Assault: Risk and Protective Factors Impacting Vulnerability and 

Resiliency 

 Sexual assault has wide-ranging direct and indirect impacts, many quite severe. 

Sexual assault can impact physical health, social interactions, risk for further 

victimization, developmental or cognitive difficulties, psychological difficulties, and 

emotional health. Theory and research on sexual assault have focused primarily on 

negative outcomes, though growth can also result from trauma, particularly in the areas 

of developing resilient meaning structures and social relations (Calhoun & Tedeschi, 

1998; Kallay, 2004; Saakvitne, Tennen, & Affleck, 1998). Growth-producing 

characteristics of trauma are understudied, though better understanding of resilience in 

the face of adversity could be of tremendous use in clinical work with survivors (Calhoun 

& Tedeschi, 1998; Kallay, 2004; Saakvitne, Tennen, & Affleck, 1998).  

 Prior to consideration of sexual assault’s sequelae, it is useful to examine why 

individuals’ outcomes vary so much in the aftermath of an assault. Variations in outcome 

may result, in part, from differences in individual resources, characteristics of the trauma, 

the life stage in which the assault occurs, and the environmental/cultural context in which 

the person lives (Blankenship, 1998; Flouri, 2005; Saakvitne, Tennen, & Affleck, 1998; 

Vogeltanz, Wilsnack, Harris, Wilsnack, et al., 1999; Wasco, 2003). Hawkins, Catalano, 

and Miller (1992) offer a useful conceptual framework for the interactive risk and 
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protective processes that impact substance abuse outcomes. This framework also applies 

to the discussion of resiliency or vulnerability to adverse sexual assault outcomes. They 

define risk factors as precursors or characteristics that are associated with increased 

probability of an outcome (e.g., negative sequelae after sexual assault). Conversely, 

protective factors are those that either mediate or moderate the risks posed by exposure to 

a problematic issue. Vulnerability is defined as “intensified susceptibility to risk,” while 

resilience is defined as “the ability to withstand or surmount risk” (p. 86). Applying such 

a framework to sexual assault helps to understand how risk and protective factors interact 

to impact an individual’s response to a sexual assault.  

 Carlson, Worden, van Ryn, and Bachman (2003) organize risk and protective 

factors impacting sexual assault outcomes into an ecological framework consisting of 

individual (e.g., gender, age, social support, cognitive ability), family (e.g., family 

dysfunction, psychopathology, substance use), social structural (socioeconomic status, 

community factors), sociocultural (e.g., gender attitudes, hate crimes), and contextual 

(e.g., whether substance use was involved) characteristics. Additionally, there may be 

genetic predispositions to adverse outcomes following sexual assault (Chilcoat & 

Breslau, 1998; Heath & Nelson, 2002; McFarlane, 1998; Kendler, Bulik, Silber, Hettema, 

et al., 2000; Stewart, Pihl, Conrod, & Doniger, 1998).  

 Individual risk and protective factors: Numerous personal characteristics have been 

found to predict sexual assault outcomes, including the survivor’s self-representations, 

age, developmental history, cognitive abilities, biological resources and predispositions, 

psychological resources and predispositions including pre-existing emotional or 
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adjustment problems, coping strategies, interpersonal experiences and expectations, 

previous trauma experiences, appraisals of the assault afterwards, and connections with 

social support systems (Breslau, 2002; Flouri, 2005; Frazier, Mortensen, & Steward, 

2005; Ozer, Best, Lipsey, & Weiss, 2003; Saakvitne, Tennen, & Affleck, 1998; Yehuda, 

2004; Yuan, Koss, Polacca, & Goldman, 2006). Carlson et al. (2003) and Becker-Blease 

and Freyd (2005) point out that, consistently across studies, a pattern emerges in which 

outcomes after sexual assault differ by gender (e.g., women are more likely to have 

depression outcomes while men are more likely to have aggression outcomes). Younger 

age has also been found to be an important predictor of adverse outcomes after a sexual 

assault, and developmental stage may impact a person’s degree of resilience in the face of 

a trauma like sexual assault (Banyard, Williams, & Siegel, 2001; Sartor, Lynskey, 

Bucholz, McCutcheon, et al., 2007).   

 How the individual perceives the sexual assault and the responses of those around 

her can also significantly impact outcomes (Conoscenti & McNally, 2006; Fairbrother & 

Rachman, 2006; Frazier, Mortensen, & Steward, 2005). Fairbrother and Rachman (2006) 

found that a lack of resilience after sexual assault might cause trauma processing in a way 

that produces feelings of ongoing threat and post-trauma symptoms. Conoscenti and 

McNally (2006) also found that those who acknowledge their experience as rape reported 

more health problems and more intense health problems than those who did not 

acknowledge their experience as rape, leading them to conclude that the perception of 

oneself as a victim may exacerbate health effects after a rape. Epel, McEwen, and 

Ickovics (1998) found that those who perceived stressors in their lives as controllable 



 

 17 

showed different cortisol profiles than those who did not share such a perception. Despite 

study limitations, their findings suggest that there might actually be a “resilient profile of 

stress hormone” (p. 301). 

 Social/relational risk and protective factors: A survivor’s support system and 

their relationship to the perpetrator could have important effects on how the survivor 

makes sense of the assault. Research indicates that vulnerability to negative outcomes is 

increased by factors such as disrupted family interactions, emotional or substance use 

disorders in the family, or a negative response by family and other significant others 

(Bulik, Prescott, & Kendler, 2001; Flouri, 2005; Ozer, Best, Lipsey, & Weiss, 2003; 

Porcerelli, Cogan, West, Rose, Lambrecht, Wilson, Severson, & Karana, 2003; Runyon, 

Faust, Kenny, & Kelly, 1997; Widom & Hiller-Strumhöfel, 2001). 

 Environmental context risk and protective factors: Several authors (cf., Flouri, 

2005; Ozer, Best, Lipsey, & Weiss, 2003; Wasco, 2003) suggest that both familial and 

broader cultural contexts have significant effects on how a survivor of sexual assault may 

understand and respond to trauma. Culture defines the individual and social context in 

which sexual assault occurs by influencing how the victim and those around her 

understand relations between the genders, what gets defined as “assault,” and what the 

culturally appropriate responses are to an assault (Flouri, 2005; Kalichman, Simbayi, 

Kaufman, Cain, Cherry, Jooste, & Mathiti, 2005; Yehuda, 2004). Golding, Wilsnack, and 

Cooper (2002) suggest that the degree and type of support received from her social 

system may significantly impact the survivor’s response to the trauma. From a feminist 

perspective, Blankenship (1998) argues that issues of race, class, and gender inequality 
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can negatively impact both risk for trauma and survivors’ ability to respond resiliently 

after trauma. Saakvitne, Tennen, and Affleck (1998) and Brewin, Andrews, and 

Valentine (2000) echo this sentiment when asserting that social factors such as lower 

socioeconomic status may impose additional burdens on those dealing with sexual assault 

and potentially reduce the likelihood of more resilient outcomes. Other marginalized 

groups (e.g., lesbians, gays, and bisexuals) may have greater risk for adverse outcomes 

than their heterosexual counterparts (Balsam, Rothblum, & Beauchaine, 2005) 

 Assault characteristic risk and protective factors: Finally, characteristics of the 

assault itself may also impact outcomes, either directly or by way of impacting other 

risk/protective factors (Golding, Wilsnack, & Cooper, 2002). Some factors identified 

with more adverse sexual assault aftermath include: younger victim age, a closer 

relationship to the perpetrator, a chronic pattern of assault instead of a single assault, 

more severe assaults, more disrupted life context at the time of the assault, whether the 

victim thought she responded as well as possible to the assault, whether substance use 

was involved, and whether people responded negatively after the assault (Becker-Blease 

& Freyd, 2005; Briere, 2002; Bulik, Prescott, & Kendler, 2001; Chaikin & Prout, 2004; 

Ozer, Best, Lipsey, & Weiss, 2003).  

 Integrated view of risk and protective factors: In summary, many factors may 

interact to produce particular sexual assault outcomes. McFarlane and Girolamo (2007) 

present a useful depiction of how various characteristics of traumatic events may interact 

to create high or low exposure to trauma stress (see Figure 2.1). 
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Figure 2.1.  McFarlane & de Girolamo’s “Hypothetical Hierarchy of Elements of a 
Traumatic Experience”  
 
 

 
Source: McFarlane, A.C. and de Girolamo (2007). “The Nature of Traumatic Stressors and the 
Epidemiology of Posttraumatic Reactions.” Traumatic Stress: The Effects of Overwhelming Experience on 
Mind, Body, and Society, van der Kolk, McFarlane, & Weisaeth (Eds.), p. 147. 
 

Sexual Assault Consequences  

 The following section addresses sexual assault consequences, including physical 

health, social interactions, risk for revictimization, developmental and cognitive 

consequences, and psychological health, as well as group variations in these outcomes. 

Since psychological sequelae are numerous and central to this study, these outcomes are 
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discussed in greater detail before moving to a discussion of theoretical frameworks 

regarding sexual assault. 

 Health Consequences: Health problems after sexual assault are common (cf., 

Cloutier, Martin, & Poole, 2002; Golding, 1999; Masho, Odor, & Adera, 2005; Ullman & 

Brecklin, 2003). Immediate health consequences can include injuries, contracting 

sexually transmitted diseases (STDs) or HIV infection, and pregnancy (Centers for 

Disease Control, 2005; Holmes, 1999; Masho, Oder, & Adera, 2005). Longer-term health 

consequences can include numerous chronic conditions such as migraines, gynecological 

and pregnancy complications, back pain, facial pain, sleep problems, sexual problems, 

gastrointestinal disorders, obesity, and disabilities preventing work (Cloutier, Martin, & 

Poole, 2002; DeMaris & Kaukinen, 2005; Golding, 1999; Jewkes, Sen, & Garcia-

Moreno, 2002; Masho, Oder, & Adera, 2005; Sickel, Noll, Moore, Putnam, & Trickett, 

2002). Larson, Miller, Becker, Richardson et al. (2005) found that health problems tend 

to be particularly severe among women with both trauma histories and substance abuse.  

 Health after sexual assault can also be impacted indirectly through changes in 

health behaviors. Several authors have found that survivors may have more psychological 

resistance to accessing health care after surviving a sexual assault (cf., Campbell & Raja, 

2005; Molitor, Ruiz, Klausner, & McFarland, 2000). Some survivors’ health risks can 

also be impacted by an increased likelihood of engaging in high-risk sexual behaviors, 

e.g., engaging in unprotected sex (Howard & Wang, 2005), becoming sexually active at a 

younger age (Molitor, Ruiz, Klausner, & McFarland, 2000), having multiple and/or 

unhealthy sexual partners (Howard & Wang, 2005), using alcohol or drugs before sex 
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(Howard & Wang, 2005) and trading sex for food, money, or other items (CDC, 2005). 

For those who engage in such behaviors there is also an increased likelihood of teen 

pregnancy and of contracting a sexually transmitted disease (STD), including HIV/AIDS 

(Belenko, Lin, O’Connor, Sung, & Lynch, 2005; Kalichman, Simbayi, Kaufman, Cain, 

Cherry, Jooste, & Mathiti, 2005; Molitor, Ruiz, Klausner, & McFarland, 2000). Green, 

Krupnick, Stockton, Goodman, et al. (2005) found that risky sexual behavior was most 

prevalent for those survivors who experienced ongoing abuse, either sexual or physical. 

Neurobiological consequences: Trauma impacts neurohormonal functioning, 

psychophysiological responses, and neuroanatomical systems, and may also affect 

immune functioning (Koenen, 2005; MacIntosh & Whiffen, 2005; Vasterling & Brewin, 

2005; van der Kolk, 2007). Physiologically, traumatic memory or exposure to stimuli that 

remind people of a trauma can produce extreme autonomic responses such as increased 

heart rate, skin conductance, and blood pressure. Additionally, trauma survivors may also 

show hyperarousal to intense stimuli not associated with the trauma including symptoms 

such as abnormal acoustic startle responses and awareness of sounds that are generally 

below threshold for non-trauma survivors (van der Kolk, 2007). Trauma, as an acute 

stressor, causes the release of stress-responsive neurohormones and this physiological 

response can help people mobilize to deal with stress (van der Kolk, 2007). However, 

when these systems are chronically activated (e.g., with PTSD), these neurohormonal 

systems may begin to function less effectively, while also creating new “set points” at 

which these systems operate, creating feedback loops that actually perpetuate PTSD 
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symptomatology (Bevans, Cerbone, & Overstreet, 2005; Teicher, Andersen, Polcari, 

Anderson, & Navalta, 2002; van der Kolk, 2007).  

Neuroimaging studies have also shown a link between traumatic memory and 

activation of certain brain regions including the right-side limbic and paralimbic regions, 

the amygdala, and the visual cortex. Conversely, traumatic memory has also been linked 

to de-activation of other brain regions, such as Broca’s area (responsible for language) 

and the hippocampus (Bremner, Randall, Scott, Bronen, Seibyl, Southwick, et al., 1995; 

van der Kolk, 2007). However, these effects are not necessarily permanent and can be 

mitigated when safe and stable environmental contexts become available (Fisher, Gunnar, 

Chamberlain, & Reid, 2000).  

Social/interpersonal consequences: Sexual assault can impact a survivor’s 

interpersonal relationships, work and school performance, and result in economic costs. 

Survivors may withdraw from social situations, develop strained personal relationships, 

or find trust difficult. Golding, Wilsnack, and Cooper (2002) found that, regardless of 

gender and ethnic groups, people with a sexual assault history had less current contact 

with friends and family than those without a sexual assault history, and reported much 

less current emotional support from friends, family, and partners. Similarly, Cecil and 

Matson (2005) reported lower family support for girls who had been raped than for girls 

who had not been. Women with sexual assault history are more likely to have partner and 

family problems (Becker-Blease & Freyd, 2005); less likely to get married (Clements, 

Speck, Crane, & Faulkner, 2004; Golding, Wilsnack, & Cooper, 2002); more likely to be 

divorced, separated, or widowed (Masho, Odor, & Adera, 2005); more likely to have 
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problems with their sexuality (Ford, Stockton, Kaltman, & Green, 2006); and more likely 

to experience domestic violence (White & Smith, 2001).  

 Economic effects: Of all crimes, rape is perhaps the most costly to victims, 

costing $127 billion annually in social, health, and psychological consequences (Miller et 

al., 1996). The National Crime Victims Survey (BJS, 2003) estimates that 8.4% of sexual 

assaults result in some sort of economic loss. In addition to lost work and school time, 

trauma stress can also lead to decreased productivity and concentration, and increased 

risks of school drop-out, job loss, or lost wages (Becker-Blease & Freyd, 2005; BJS, 

2003; CDC, 2005). Medical care is another economic cost. The National Violence 

Against Women Survey found that female rape victims incur significant medical costs, 

averaging 3.2 emergency room visits, 2.2 outpatient visits, 3.6 hospital overnights, 4.8 

physician visits, 1.2 ambulance/paramedic visits, 13.0 physical therapy visits, and 4.0 

dental visits (Tjaden & Thoennes, 2000). Dolan, Loomes, Peasgood, and Tsuchiya 

(2005), in a British publication, make the argument that any discussion of the costs of 

crime must not only include the tangible costs of crime (e.g., lost wages, medical 

expenses), but the intangible costs as well (e.g., pain, suffering, grief). They assert that of 

all victims of crime, sexual assault victims suffer the greatest intangible costs.  

 Criminal justice involvement: Although most sexual assault survivors do not 

commit crimes, people involved with the criminal justice system are often survivors of 

violence. Haven (2001) found that women with histories of severe physical or sexual 

abuse in childhood or adulthood were more likely to be involved with the criminal justice 

system than women without such histories. Similarly, Widom (1995) found that those 
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with a childhood history of abuse, including sexual abuse, had higher rates of arrest as an 

adult than those without abuse histories. Chronic or repeated victimization as a child has 

also been linked with recidivism among juveniles (Chang, Chen, & Brownson, 2003).  

 Women with a history of sexual assault are much more likely to participate in sex 

work or prostitution, even when compared to survivors of other types of childhood 

violence (Teets, 1997; Widom, 1995; Widom & Kuhns, 1996). Molitor, Ruiz, Klausner, 

and McFarland (2000) suggest one of the pathways to prostitution for sexual assault 

survivors is that they have higher risk for substance abuse and some find it necessary to 

trade sex for drugs in supporting a drug habit. Sex work, both alone and in combination 

with substance use, increases survivors’ chances of an additional sexual assault (El-

Bassel, Witte, Wada, Gilbert, & Wallace, 2001; Teets, 1997).  

 Finally, those with a sexual assault history may be at increased risk for 

committing violent offenses. Green and colleagues identified an association between 

ongoing abuse as an adolescent and violence perpetration among college women (Green, 

Krupnick, Stockton, Goodman, et al. 2005). Further, for men and adolescent boys, a 

history of childhood sexual abuse has been linked to committing both sexual assault and 

partner violence (Howard & Wang, 2005; White & Smith, 2001).  

 The evidence supporting a link between sexual assault history and later criminal 

justice involvement is relatively strong. However, it is important to remember that despite 

this link, the great majority of survivors do not go on to commit criminal acts. 

Revictimization: Numerous studies have found that surviving one sexual assault 

increases risk for experiencing a subsequent sexual assault (cf., Banyard, Williams, & 
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Siegel, 2001; Elliott, Mok, & Briere, 2004; Fleming, Mullen, Sibthorpe, & Bammer, 

1999; Jewkes, Sen, & Garcia-Moreno, 2002; Rickert, Wiermann, Vaughn, & White, 

2004; Sadoff, 2004; Siegel & Williams, 2001; White & Smith, 2001). According to 

Classen, Palesh, and Aggrawal (2005), two-thirds of sexual assault victims are 

revictimized and sexual assault and its severity are the best-documented predictors of 

victimization later in life. Additionally, child sexual abuse survivors are at increased risk 

for experiencing adolescent dating violence (Howard & Wang, 2001) and adult domestic 

violence (White & Smith, 2001).  

 Psychological/psychiatric outcomes: Both immediate and long-term 

psychological difficulties are common among sexual assault survivors (Faravelli, Giugni, 

Salvatori, & Ricca, 2004). Immediate psychological difficulties can include shock, 

denial, fear, confusion, anxiety, withdrawal, guilt, nervousness, and symptoms of post-

traumatic stress disorder (PTSD) (Calam, Horne, Glasgow, & Cox, 1998; CDC, 2005).  

 Long-term effects are wide ranging. Survivors are at increased risk for depression, 

particularly for women1 (Cecil & Matson, 2005; Hankin, Skinner, Sullivan, Miller, 

Frayne, & Tripp, 1999; Howard & Wang, 2005; Horwitz, Widom, McLaughlin, & White, 

2001; Kendler & Prescott, 2006; Roberts, Nishimoto, & Kirk, 2003; Turner, Finkelhor, & 
                                                
1 A consistent association has been found between sexual assault and depression (Roberts, Nishimoto, & 
Kirk, 2003), and this association has been found to be particularly strong for women (Cecil & Matson, 
2005). In large study of women in the military, Hankin, Skinner, Sullivan, Miller, Frayne, and Tripp (1999) 
found that sexual assault survivors were three times more likely to meet depression-screening criteria than 
those without a sexual assault history.  In analysis of the 2001 Youth Risk Behavior Survey (YRBS) 
(n=13,601), Howard and Wang (2005) also found that sexual assault history had a significant association 
with reports of depressive symptoms in youth. However, it is possible that events later in life may moderate 
the association between sexual assault and depression. For example, Horwitz, Widom, McLaughlin, and 
White (2001) found that both women and men with abuse and neglect history had increased risk of 
dysthymia. However, after controlling for other stressful life events, this association no longer existed. This 
suggests the possibility that sexual assault in relation to other life stressors may best explain depressive 
symptomology after sexual assault. 
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Ormrod, 2006), suicide attempts/ideation2 (Green, Krupnick, Stockton, Goodman, 

Corcoran, & Petty, 2005; Howard & Wang, 2005; Kilpatrick, Edmunds, & Seymour, 

1992; Masho, Oder, & Adera, 2005; McFarlane & Malecha, 2005; van der Kolk, 2007; 

Ystgaard, Hestetun, Loeb, & Mehlum, 2004), other emotional disorders such as 

dissociation and anxiety disorders other than PTSD (Kendler & Prescott, 2006; Silver, 

Arsenault, Langley, Caspi, & Moffitt, 2005; van der Kolk, 2007), substance abuse 

disorders (Abbey, Zawacki, Buch, Clint, & McAuslan, 2001; Kendler, Bulik, Silberg, 

Hettema, Myers, & Prescott, 2000; Wilsnack, Vogeltanz, Klassen, & Harris, 1997), 

eating disorders (Ackard & Neumark-Sztainer, 2002), personality disorders3 (van der 

Kolk, 2007), and developmental and cognitive impairments (Bevans, Cerbone, & 

Overstreet, 2005; Briere, 2002; Cicchetti & Rogosch, 2001). Behavioral genetic studies 

suggest it is the experience of sexual assault itself, rather than some genetic 

predisposition or family factor, that explains the increased prevalence of psychiatric 

difficulties among survivors (cf., Kendler, Bulik, Silberg, Hettema, et al., 2000).  

 Most authors agree that some type of traumatic stress reaction is common after a 

sexual assault, though conceptualizations of stress aftermath differ. The Diagnostic and 

                                                
2 In a population study of Virginia women, Masho, Oder, and Adera (2005) found that suicidal ideation was 
4.5 times as likely in women with a sexual assault history when compared to women without such history. 
Further, suicidal ideation may be more strongly associated with ongoing abuse, either sexual or physical 
(Green, Krupnick, Stockton, Goodman, Corcoran, & Petty, 2005). For example, a study of men who have 
sex with men (MSM) found that men with a child sexual abuse history were 3.3 times more likely to have 
attempted suicide than men without such history (Ratner, Johnson, Shoveller, Chan, et al., 2003). 
3 The research on a possible association between sexual assault and personality disorders does contain some 
contrary evidence. For example, in a study of 339 adult patients with substance use disorders, Bernstein, 
Stein, and Handelsman (1998) expected to find an association between childhood history of sexual assault 
and personality disorders, particularly borderline personality disorder. However, their findings were that 
childhood physical abuse and neglect were associated with some personality disorders, but sexual abuse 
was not. Further, Horwitz, Widom, McLaughlin, and White (2001) found that the association between 
abuse/neglect history and antisocial personality disorder no longer existed once later stressful life events 
was included in the models. 
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Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric Association, 

1994) offers a common conceptualization, that of post-traumatic stress disorder (PTSD). 

PTSD symptomatology may differ for adults and children (APA, 1994; Faust & Katchen, 

2004) and although children may not meet full criteria for a PTSD diagnosis, they may 

still experience significant impairment (Flouri, 2005). PTSD may also be discussed in 

relation to severity of symptoms. For example, the term “partial PTSD” is used to discuss 

sub-threshold PTSD, and although full PTSD has been found to be associated with the 

greatest impairment, partial PTSD is still associated with functional impairment 

symptoms (Breslau, Lucia, & Davis, 2004).  

 Other authors discuss “complex PTSD,” which is PTSD in addition to changes in 

core constructs of self-perception, worldview, and systems of meaning (cf., Brett, 2007). 

A common “complex PTSD” conceptualization is that of Disorders of Extreme Stress 

Not Otherwise Specified (DESNOS) (cf., Brett, 2007; Ford, Stockton, Kaltman, & Green, 

2006). DESNOS was included in the DSM-IV within the “Associated Features and 

Disorders” section of the PTSD diagnosis (APA, 1994, p. 488), but was removed from 

the 2000 text revision of the DSM-IV. DESNOS includes criteria of: changes in 

regulating emotions, changes in attention and consciousness, somatization, 

characterological changes, and changes in meaning systems (Brett, 2007; Ford, Stockton, 

Kaltman, & Green, 2006). These symptoms are generally more prevalent when the victim 

is younger, the trauma was more chronic or severe, the trauma was interpersonal rather 

than external (e.g., a natural disaster), and less protection was available (Brett, 2007; 

Ford, Stockton, Kaltman, & Green, 2006). DESNOS is a useful conceptualization 
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because it addresses features of trauma aftermath not sufficiently addressed in the PTSD 

diagnosis alone. However, most research has focused on PTSD rather than DESNOS. 

Given this, the following review reflects this focus. 

 Although PTSD is extremely common among trauma survivors (Brewin, Andrews, 

& Valentine, 2000), trauma alone may not explain PTSD nor why some trauma survivors 

develop PTSD and others do not (Yehuda, 1999). A number of factors may affect 

symptomatology, including individual characteristics, age of trauma, severity and 

chronicity of trauma, interpersonal instead of external trauma, how the individual and 

others respond to the trauma, and perpetrator characteristics (Brett, 2007; Briere & 

Elliott, 2003; Bulik, Prescott, & Kendler, 2001; Ford, Stockton, Kaltman, & Green, 2006; 

Mills, Lynskey, Teesson, Ross, & Darke, 2005; Scott, 2007; Seedat, Stein, & Carey, 

2005; Vogeltanz, Wilsnack, Harris, Wilsnack, Wonderlich, & Kristjanson, 1999).  

 Further, PTSD may itself be predictive of other psychiatric difficulties such as 

major depression, phobias, eating disorders, and personality disorders (Brady, Killeen, 

Brewerton, et al., 2000; Kessler, Sonnega, Bromet, et al., 1995). Other psychological 

problems associated with PTSD and DESNOS may also impact the likelihood of 

diagnosable psychiatric difficulties such as problems with low self-esteem (Cecil & 

Matson, 2005; Walker, Archer, & Davies, 2005), poor self-representations (Classen, 

Palesh, & Aggrawal, 2005), increased shame or sense of self-blame (Classen, Palesh, & 

Aggrawal, 2005), decreased sense of mastery (Briere, 2002; Cecil & Matson, 2005), and 

decrements in coping and affect regulation (Classen, Palesh, & Aggrawal, 2005). 
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 Potential for psychological growth: There is significant variation in how individuals 

respond to sexual assault; some are quite resilient, while others seem more vulnerable to 

the risks posed by sexual assault (Kallay, 2004; Saakvitne, Tennen, & Affleck, 1998). 

Differences in responses are likely due to complex interactions of biological, individual, 

and environmental risk and protective factors.  

 Growth can occur in the aftermath of trauma. Survivors may expand their meaning 

systems, intra-psychic capacities, and social support systems (Brison, 2002; Calhoun & 

Tedeschi, 1998). Further, even when survivors experience serious consequences, these 

symptoms are not necessarily immutable. As Becker-Blease and Freyd (2005) note, 

though it is important to recognize potential long-term harmful effects of child abuse, 

“viewpoints that reify stereotypes of survivors of child abuse as damaged goods who will 

never recover are not helpful” (p. 406). 

Theoretical Models of Sexual Assault Consequences 

 Theorists are somewhat divided about how sexual assault outcomes are explained. 

Some focus more on a biomedical model of outcomes, others on a social constructionist 

model (Flouri, 2005; Yehuda, 1999). A biomedical model assumes an underlying 

biological predisposition to negative outcomes in response to a stressor (the distal factor) 

that activates when exposure to a stressor (the proximal factor) occurs. These theorists 

suggest that negative outcomes after a proximal factor such as sexual assault occur only 

when the distal factors (i.e., biological factors) are predisposed in that direction. Flouri 

(2005) and Yehuda (1999) suggest two difficulties with such a model: (1) the nature of 

potential biological susceptibility is unclear and insufficiently explained, and (2) 
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biomedical models do not adequately account for other important factors that appear to 

play a role in sexual assault outcomes (e.g., sociocultural, familial, personal, and other 

contextual factors). Although Flouri and Yehuda do not reference it, these models also 

inadequately address behavioral genetics: is “heritability” (i.e., familial transmission of 

characteristics) genetic or familial/cultural? Those endorsing the biomedical model have 

not adequately addressed the possibility that any predisposition could be due to a 

familial/cultural inherited trait, rather than a biological one. Although recent 

neuroimaging studies provide some support for a biomedical understanding of PTSD 

after trauma (Flouri, 2005), they do not adequately address causality. 

 Limitations of the biomedical model have led some to turn to social constructionist 

theories of trauma outcome. Authors such as Flouri (2005), Yehuda (1999), and 

Saakvitne, Tennen, and Affleck (1998) argue for these models, suggesting that they 

provide a more complete view of social/cultural, familial, personal, 

environmental/contextual impacts on sexual assault outcomes.  

 One such model is Briere’s “self-trauma theory” (2002), which offers a 

conceptualization of how PTSD occurs in the aftermath of child abuse. Self-trauma 

theory is based on ideas from cognitive-behavioral and self psychology and adds in 

newer concepts such as ‘deep’ cognitive activation (cf., Wegner & Smart, 1997), 

relational schema (cf., Baldwin, Fehr, Keeddian, Seidel, & Thompson, 1993), and how 

attachment impacts cognitions, feelings, and memories (cf., Simpson & Rholes, 1998). 

The model suggests that, in addition to negative effects at the time, abuse as a child also 

has long-term effects by negatively impacting normal child development through: “(1) 
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preverbal assumptions and relational schema, (2) conditioned emotional responses to 

abuse-related stimuli, (3) implicit/sensory memories of abuse, (4) narrative / 

autobiographical memories of maltreatment, (5) suppressed or “deep” cognitive 

structures involving abuse-related material, and (6) inadequately-developed affect 

regulation skills” (pp. 3-4).  

 Briere suggests that other problems result secondarily from these impacts on 

development. For example, due to deficits in managing affect, a person may develop 

strategies to avoid difficult emotions (e.g., dissociation, substance abuse). In turn, these 

avoidance strategies preclude the possibility of dealing with the traumatic material while 

also negatively impacting both opportunities to experience corrective relationships and 

development of more useful self-capacities (e.g., resilient affect management skills). 

Impaired affect regulation can make the person more susceptible to abuse-related 

emotional distress. Concurrent with this process is the survivor’s need to process the 

trauma, which leads to continual re-experiencing of memories. In the context of 

conditioned emotional responses and distorted cognitive structures, this can produce 

additional emotional distress and can leave the individual in a vicious cycle in which they 

are unable to process the re-experienced memories effectively. Briere concludes that, “As 

a result, the individual will continue to have flashbacks and other intrusive symptoms 

indefinitely, and will continue to rely on avoidance responses such as dissociation, 

tension reduction, or substance abuse to deal with the negative emotions arising from 

such reexperiencing” (p. 10). Other models echo these ideas by referencing a “tension 

reduction” or “self-medication” hypothesis of avoidant strategies following trauma.  
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 Despite the strengths of Briere’s self-trauma model in integrating existing 

theoretical and empirical knowledge about sexual assault consequences, it has limitations. 

First, it focuses primarily on sexual assault consequences that disrupt normal child 

development, but lacks an explanation of how trauma consequences can be explained in 

adults. Second, although the model references changes in cognitive schema, it does not 

clearly explain how abuse affects children’s perceptions by producing negative self-

valuations and a diminished sense of safety. Finally, the model focuses primarily on 

intra-psychic processes that impact abuse outcomes, neglecting social/environmental and 

biological factors that may be important influences on trauma outcomes.  

 Ehlers and Clark (2000) suggest an additional dimension to models such as the self-

trauma model. They theorize that PTSD and discrepancies in trauma response result from 

whether victims appraise the trauma and its consequences in a way that creates an 

ongoing sense of threat, and whether they are able to sufficiently integrate trauma 

memory into a consistent life narrative. They suggest that successful resolution of trauma 

requires memories of trauma that are well elaborated and integrated “into its context in 

time, place, subsequent and previous information and other autobiographical memories” 

(p. 325). Fairbrother and Rachman (2006) tested the appraisal component of the Ehlers-

Clark theory and found general support for it, though the study’s methodological 

limitations warrant caution in inferring the causal relationship Ehlers and Clark propose. 

 Becker-Blease and Freyd (2005) attempt to explain discrepancies in responses to 

trauma by suggesting that two dimensions interact to produce traumatic effects: (1) how 

terror-inducing the violence was, and (2) how much social betrayal the survivor 
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experienced both in the violent incident itself (i.e., the degree of closeness to the 

perpetrator may predict severity of trauma response) and in how others responded to the 

survivor afterwards. This model fits with other research suggesting that the degree of 

terror experienced impacts trauma responses (cf., Briere, 2002; Bulik, Prescott, & 

Kendler, 2001). Further, the model includes attention to how contextual factors may 

effect a survivor’s self-valuation and how this, in turn, can impact responses to trauma. 

Becker-Blease and Freyd suggest that the degree of social betrayal in trauma is a function 

of whether the trauma was interpersonal (e.g., sexual assault or family violence) or 

external (e.g., war, natural disaster), sexual or physical violence, and whether the 

violence occurred in the home or in a public place. They suggest that women are more 

likely to experience traumas with a high degree of social betrayal because they are more 

often the victims of interpersonal violence, sexual violence, and violence that takes place 

in the privacy of a home (p. 407). This fits Briere’s (2002) suggestion that “acts of 

commission” (e.g., physical or sexual abuse) have more severe consequences than “acts 

of omission” (e.g., neglect) (p. 1).  

 Wasco (2003) supports Becker-Blease and Freyd’s conceptualization by saying that 

common trauma theory pays insufficient attention to the complexities posed by 

sociocultural structures, specifically, the range of impacts sexual assault can have on a 

woman’s experience in a gendered society.  She also suggests that current trauma 

conceptualizations are ethnocentrically value-based, privileging certain forms of trauma 

response as non-pathological (e.g., those responses more common among men or among 
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members of the dominant culture) over other, pathologized responses (e.g., responses that 

are more common among women or members of non-dominant cultures). 

 The additive picture of sexual assault consequences obtained from self-trauma 

theory (Briere, 2002), Ehler-Clark’s theory (2000), Becker-Blease and Freyd’s social 

betrayal model (2005), and Wasco’s structural critique provides a relatively 

comprehensive view of how personal, familial, and social/environmental factors may 

interact to predict vulnerability and risk in trauma aftermath. What these constructivist 

models lack, however, is an adequate account of potential genetic liabilities and 

individual biological predispositions that could also affect outcomes. Thus, it seems that 

both sides of this theoretical divide between biomedical models and constructivist models 

leave important potential predictors of sexual assault outcomes unaddressed. A more 

supportable theoretical orientation would integrate biological, psychological, and 

sociocultural factors. One theorist who presents an integrated picture of biomedical and 

social constructivist explanations of trauma aftermath, while addressing some of the 

shortfalls in the models above, is Bessel van der Kolk. Van der Kolk’s conceptualization 

of trauma builds on the social constructivist view by integrating biomedical theory and 

empirical findings. He offers a conceptualization in which personal and social factors 

both impact and are impacted by psychophysiological, neuroanatomical, and 

neurohormonal processes (van der Kolk, 2007; van der Kolk, McFarlane, & Weisaeth, 

2007). Such a model can be expanded with findings from behavioral genetic studies that 

attempt to parse the interplay of biological and other factors in explaining sexual assault 

outcomes (cf., Kendler, Bulik, Silberg, Hettema, et al., 2000; Kendler & Prescott, 2006; 
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Sartor, Lynskey, Bucholz, McCutcheon, et al., 2007). This research also supports an 

integrative model, including both heritable and other factors.  

 Thus, it seems an integrative model is necessary to explain trauma outcomes since 

empirical findings in the psychological, social, and medical literatures suggest that 

trauma affects and is affected by the entire biopsychosocial functioning of individuals. As 

this sort of integration provides the basis for the current study’s conceptual model, it is 

discussed in greater detail in Chapter Three. 

Substance Abuse Disorders Background and Significance 

Definitions of Substance Use Disorders  

 Generally, substance dependence has been behaviorally defined as “…repeated 

self-administration of alcohol or other drugs despite knowledge of adverse medical and 

social consequences and attempts to abstain from AOD use” (Roberts & Koob, 1997, p. 

101). More specifically, the DSM-IV (1994) presents substance use disorders as both 

general diagnoses and substance-specific diagnoses. The general diagnoses include 

substance dependence, substance abuse, and substance-induced disorders (e.g., substance 

intoxication, substance withdrawal, and substance-induced mental disorders). The DSM-

IV defines both substance dependence and abuse as “a maladaptive pattern of substance 

use leading to clinically significant impairment or distress” (pp. 181-182). Beyond that, 

the two diagnoses differ in specific diagnostic criteria. A DSM-IV diagnosis of substance 

dependence requires three or more of the following criteria: (1) tolerance for the 

substance (need for increased amounts and/or a diminished effect from the same amount); 

(2) withdrawal (withdrawal syndrome or continued use of the substance to avoid 
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withdrawal); (3) use of the substance in larger amounts or for longer periods than 

intended; (4) “persistent desire” for the substance or an inability to decrease use; (5) 

dedicating significant time to getting the substance, using it, or recovering from its use; 

(6) significant reductions of social, occupational, or recreational activities due to use; and 

(7) continuing to use despite knowledge of problems arising from use (p. 181). Substance 

dependence can present either with or without physiological dependence.  

 A DSM-IV diagnosis of substance abuse, on the other hand, does not include 

physiological dependence but requires one or more of the following criteria: (1) 

“recurrent substance use resulting in a failure to fulfill major role obligations at work, 

school, or home”; (2) “recurrent substance use in situations in which it is physically 

hazardous”; (3) “recurrent substance-related legal problems”; and (4) “continued 

substance use despite having persistent or recurrent social or interpersonal problems 

caused or exacerbated by the effects of the substance” (p. 182-183).  

 There are also drug-specific corollaries to these diagnoses for alcohol, 

amphetamines, cannabis, cocaine, hallucinogens, inhalants, opioids, phencyclidine, 

sedatives/hypnotics/anxiolytics, and “other” drugs of abuse. Dependence diagnoses, but 

not abuse diagnoses, are available for nicotine and polysubstance use. In the following 

discussion, substance abuse will be used as a general term covering both problematic 

substance use and diagnosed substance abuse/dependence. Where appropriate, the 

specific terms will be used. 
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Issues in Substance Abuse Research 

 As with sexual assault, substance abuse research is also challenged by 

methodological problems that can significantly impact causal inference, generalizability, 

and data accuracy and comprehensiveness. In addition to response bias that may exist due 

to cultural stigma around substance abuse, substance use data can also be limited by the 

cross-sectional design of many studies. Gathering data at one time point does not allow 

for assessment of fluctuations in substance use/abuse, and some authors (cf., Sartor et al., 

2007) have found that patterns of use change over time and may be affected by 

developmental stage. Additionally, definitions of what constitutes substance abuse may 

differ between studies, leading to different results. Chassin, Flora, and King (2004) 

suggest that substance abuse is multi-faceted and must be assessed using multiple 

indicators of use. Those caveats in place, the following sections discuss substance use 

empirical findings. 

Problems Associated with Substance Abuse 

 Significant research supports the premise that substance abuse can have a variety 

of adverse physical, psychological, and social consequences. 

 Physical problems associated with substance abuse: People with substance use 

disorders (SUDs) have overall poorer health (SAMHSA, 2005). In addition to the 

neurobiological changes in functioning described in detail below in the Theories of 

Etiology section, SUDs are also associated with a wide range of other physical problems. 

Mertens, Lu, Parthasarathy, Moore, and Weisner (2003) found that approximately one-
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third of medical conditions they examined were more prevalent among those with SUDs 

than among matched controls who did not have SUDs.  

 Substance abuse has been associated with increased risk for HIV/AIDS, hepatitis, 

cardiovascular problems, respiratory problems, neurological problems, liver disease, 

cancer, and other illnesses (Brook, Adams, Balka, Whiteman, Zhang, & Sugerman, 2004; 

NIAAA, 2000; NIDA, 2004; NIDA, 2005a; NIDA, 2005b; NIDA, 2006a; NIDA, 2006b; 

NIDA, 2006c; NIDA, 2006d). Substance use increases risk for accidents and mortality, 

and results in more emergency room visits (Galvan & Caetano, 2003; Hoyert, Kochanek, 

& Murphy, 1997; SAMHSA, 1998). Substance use can also pose risks for pregnant 

women, as well as their fetuses and newborn children, and these effects on children can 

last throughout life (e.g., through the manifestations of fetal alcohol spectrum disorders). 

 Psychological problems associated with substance abuse: Many psychological 

problems have been found to be associated with substance use and abuse, and 

comorbidity may predict a more severe course for each disorder and increases risk for 

more severe outcomes (Merikangas, Mehta, Molnar, Walters, Swendsen, Aguilar-

Gaziola, et al., 1998; Mueser, Drake, Turner, & McGovern, 2006). Psychiatric problems 

associated with substance use disorders include: thought disorders4 (Mueser et al., 2006; 

NIDA, 2006b), depression5 (Kendler & Prescott, 2006; Merikangas et al., 1998; 

                                                
4 Substance use disorders have been clearly associated with schizophrenia and other thought disorders. For 
example, drug use has been associated with earlier age of onset for schizophrenia (Mueser, Drake, Turner, 
& McGovern, 2006). Also, methamphetamine use can result in psychosis, including paranoia, 
hallucinations, and repetitive motor activity (NIDA, 2006b). 
5 In a study of large datasets from six sites in five countries, the International Consortium on Psychiatric 
Epidemiology (ICPE) identified a strong association between mood disorders and substance abuse, though 
they were unable to determine a temporal order for onset (Merikangas, Mehta, Molnar, Walters, Swendsen, 
Aguilar-Gaziola, et al., 1998). These results are similar to those from the Collaborative Study on the 
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Nurnberger, Foroud, Flury, Meyer, & Wiegand, 2002; Ohannessian & Hesselbrock, 

1999), suicide risk6 (Conner, Hesselbrock, Schuckit, Hirsch, Knox, Meldrum, et al., 

2006), anxiety disorders7 (Kilpatrick, Acierno, Saunders, Resnick, et  al., 2000; Lopez, 

Turner, & Saavedra, 2005; Merikangas et al., 1998; Reynolds, Mezey, Chapman, 

Wheeler, Drummond, & Baldacchino, 2005), and personality disorders8 (Bucholz, 

Hesselbrock, Heath, Kramer, & Schuckit, 2000; Cottler, 1998; Merikangas et al., 1998; 

Mueser et al., 2006). Results of twin studies suggest a possible genetic link between 

substance use and psychiatric disorders (cf., Kendler, 1985; Kendler & Prescott, 2006). 

                                                                                                                                            
Genetics of Alcoholism (COGA). COGA researchers found associations between multiple mood disorders 
and alcohol dependence. Specifically, those with alcohol dependence had increased prevalence of 
depressive symptoms, and similar comorbidity was frequently apparent among alcoholics’ first-order 
relatives (Nurnberger, Foroud, Flury, Meyer, & Wiegand, 2002; Ohannessian & Hesselbrock, 1999). Twin 
studies support the possible genetic contribution to the association between depression and substance abuse 
implied by COGA findings (e.g., Kendler & Prescott, 2006). 
6 COGA researchers found that precontemplated suicide attempts were strongly associated with 
dependence on illicit drugs and depression, while impulsive attempts more likely by women and those with 
“alcohol-related aggression” (Conner, Hesselbrock, Schuckit, Hirsch, Knox, Meldrum, et al., 2006). 
7 For example, in a substance-abusing treatment sample, Reynolds, Mezey, Chapman, Wheeler, 
Drummond, and Baldacchino found that 94% reported one or more criteria of PTSD, while 38.5% met 
criteria for current PTSD and 51.9% met criteria for lifetime PTSD (2005). However, there were no 
differences between those with and without PTSD in addiction severity. Further, in analysis of the National 
Survey of Adolescents, Kilpatrick, Acierno, Saunders, Resnick, et  al. (2000) found that PTSD increased 
risk of marijuana and “hard drug” abuse/dependence for adolescents. 
    Temporal order for onset of anxiety and substance abuse is somewhat unclear, though there is some 
support for the assertion that anxiety disorders may precede substance abuse. For example, in the ICPE 
study, researchers found that anxiety disorders tended to precede substance use disorders (Merikangas, 
Mehta, Molnar, Walters, Swendsen, Aguilar-Gaziola, et al., 1998). Further, Lopez, Turner, and Saavedra 
(2005) found that in a youth sample, anxiety and substance use were significantly associated, that anxiety 
typically preceded development of substance use, and that anxiety predicted the number of substance-
related problems. However, when controlling for PTSD, the association between other anxiety disorders 
and substance use was no longer significant, suggesting that PTSD may explain the association partly or 
fully. 
8 Mueser, Drake, Turner, and McGovern (2006) conclude that antisocial personality disorder appears to be 
highly predictive of a more severe chemical dependency trajectory, and the ICPE study found strong 
associations between substance use and both conduct disorder and antisocial personality disorder 
(Merikangas, Mehta, Molnar, Walters, Swendsen, Aguilar-Gaziola, et al., 1998). Also, Bucholz, 
Hesselbrock, Heath, Kramer, and Schuckit (2000) found that the highest prevalence of antisocial 
personality disorder in the COGA study was among those with the most severe alcohol dependence. 
Finally, Cottler (1998), in a study of treatment and community samples, found that drug problems, 
particularly when use began early, were associated with antisocial personality disorder in women. 
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Finally, some researchers have found that polysubstance abuse is predictive of decreased 

psychological functioning (cf., Malcolm, Hesselbrock, & Segal, 2006).  

Psychiatric and substance use disorder comorbidity may vary by gender. In 

studies of treatment-seeking substance abusers, Brady and colleagues (Brady, Grice, 

Dustan, & Randall, 1993; Brady, Dansky, Saladin, & Sonne, 1996) found that women 

had high prevalence of any affective or anxiety disorder (70%), major depressive 

episodes (40%), and PTSD (46%), while the highest prevalence of disorders for men 

were any affective or anxiety disorder (48%), major depressive episodes (36%), and 

PTSD (24%). Additionally, women were much more likely to have been diagnosed with 

these disorders before the onset of substance dependence than were men. In a study of 

substance-abusing adolescents, Latimer and colleagues found that males were more likely 

to have disruptive disorders (e.g., attention deficit hyperactivity disorder, conduct 

disorder), while females were more likely to have major depressive disorder (Latimer, 

Stone, Voight, Winters, & August, 2002). Rates for other depressive disorders were 

similar by gender in this sample. 

 Victimization risk of substance use: Risk for experiencing domestic violence has 

been linked to substance use (Caetano, Schafer, & Cunradi, 2001; Galvan, Collins, 

Kanouse, Burnam, Paddock, Beckman, & Mitchell, 2004; Norris, 1994; Testa & Parks, 

1996), as has likelihood of perpetrating domestic violence (Caetano, Schafer, & Cunradi, 

2001). For example, Greenfield and Henneberg (2001) found that about 75% of domestic 

violence victims reported that one or both parties were using alcohol or drugs at the time 

of the incident and the offender was drinking in 66% of spousal abuse cases. Substance 
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use has also been linked to both the likelihood of becoming a sexual assault victim and of 

perpetrating a sexual assault (Norris, 1994; Testa & Parks, 1996; Ullman, Karabatsos, & 

Koss, 1999). The links between sexual assault and substance abuse are discussed in 

greater detail later in this chapter. 

 Criminal justice involvement: Substance use has been linked to involvement with 

the criminal justice system. In addition to the obvious increased likelihood of drug- and 

alcohol-related charges (SAMHSA, 2005), those with substance use disorders are also 

more likely to be involved in other kinds of crime. Greenfield and Henneberg (2001) 

found that 38% of offenders reported that they had been drinking alcohol prior to 

committing the crimes for which they were convicted, and 60% reported drinking 

regularly in the year prior to their conviction. Substance use also appears to increase the 

likelihood of perpetrating violence and in more severe injuries to victims (Bennett, 1997; 

Tjaden & Thoennes, 2006; Greenfield & Henneberg, 2001). 

 Homelessness: A substantial proportion of those who are homeless have 

substance abuse problems. A survey of 26 cities conducted by the United States 

Conference of Mayors estimated that approximately 31% of homeless people have 

substance use disorders and that these disorders may compound difficulties in achieving 

stable living situations for those with co-occurring psychiatric disorders (United States 

Conference of Mayors, 1999). A study of homeless adolescents in Los Angeles found 

that 71% abused substances (Kipke, Montgomery, Simon, & Iverson, 1997). Green, 

Ennett, and Ringwalt (1997) found that runaway and homeless youth had much higher 

rates of substance abuse and more severe use than youth in shelters or living at home. 
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 Economic costs: Substance abuse has substantial economic costs in law 

enforcement, treatment, health care, and lost productivity. The National Institute on Drug 

Abuse (1998) estimated that health-care expenditures due to illegal drug use were almost 

$12 billion in 1995. Additionally, NIDA estimated illegal drug use resulted in a societal 

economic loss of about $14 billion/year in decreased productivity and $20.4 billion in 

other impacts (NIDA, 1998). 

 Interpersonal difficulties and associations: Numerous studies have found that 

women’s substance use varies based on their social relationships. Factors predictive of 

substance abuse include marital status (Prescott & Kendler, 2001; Wilsnack, Klassen, 

Shur, & Wilsnack, 1991), having an addicted partner (Falkin & Strauss, 2003; Neale, 

2004), whether their relationships support or inhibit receiving treatment (Grella & Joshi, 

1999; Riehman, Hser, & Zeller, 2000; Riehman, Iguchi, Zeller, & Morral, 2003), levels 

of relationship efficacy (Knight, Wallace, Joe, & Logan, 2001) and interpersonal violence 

(cf., Kendler et al., 2000; Lev-Wiesel, & Shuval, 2006; Testa, Livingston, & Leonard, 

2003; Wilsnack, Vogeltanz, Klassen, & Harris, 1997).  

Theories of Substance Abuse Etiology 

  Numerous theories attempt to explain substance use initiation and progression to 

substance abuse or dependence. These can be broadly grouped into biological 

explanations, psychological explanations, social/environmental explanations, and 

integrated models. 

 Biological explanations: Biology may play a significant role in substance abuse, 

either through genetics or neurobiological systems. Several studies support familial 
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transmission of substance abuse through family culture, genetics, or both (Bierut et al., 

1998; Bierut et al., 2002; Bierut, Schukit, Hesselbrock, & Reich, 2000). Genetic 

predisposition to substance abuse is well supported (cf., Bierut et al., 2002; Hesselbrock, 

Higuchi, & Soyka, 2005; Kendler & Prescott, 1998a, 1998b, 1999, 2006; Lerman et al., 

1999; Sartor, Lynskey, Bucholz, McCutcheon, Nelson, Waldron, & Heath, 2007; True et 

al., 1999; Van den Bree, Johnson, Neale, & Pickens, 1998). Using twin study to parse the 

effects of heritability, individual environment, and social environment, these researchers 

found that genetics are a significant predisposing factor for substance abuse, either 

directly or indirectly. Direct influences occur when a gene or allele creates biological 

susceptibility to substance dependence for those who initiate use (Childress, 2006). 

Indirect genetic influences are those where some other characteristic (e.g., antisocial 

personality disorder) is directly influenced genetically and, in turn, influences substance 

initiation and abuse. Genetics can also protect against developing substance dependence 

if people use. This is supported in findings by numerous genetic researchers who have 

identified gene variants that impact metabolism of substances and propensity for 

addiction (cf., Hesselbrock, Higuchi, & Soyka, 2005; Lerman et al., 1999; Pianezza, 

Sellers, & Tyndale, 1998).  

 Alcohol and other drug use have neurobiological effects by impacting 

neurotransmitters at multiple sites in the brain (cf., Erickson, 2007; Koob, 2006; Roberts 

& Koob, 1997). Two factors hypothesized to impact substance-use behavior are 

reinforcement and neuro-adaptation. Together, these factors may explain how drug use 

might be initiated and maintained, and may also explain vulnerability to relapse. Koob 
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(2006) conceptualizes the neurobiological process of substance dependence as “…a 

disorder that progresses from impulsivity to compulsivity in a collapsed cycle of 

addiction comprising three stages: preoccupation/anticipation, binge intoxication, and 

withdrawal/negative affect” (p. 25). This parallels Kalivas and Volkow’s (2005) 

dependency conceptualization, which also describes substance dependence as a staged 

process with acute substance effects, a transition from more recreational use to more 

dependent use, and an end-stage of dependency. Koob’s conceptualization includes three 

corresponding brain circuits that he hypothesizes impact the stages of addiction. In the 

first stage of addiction, reward circuits positively reinforce substance use. In the second 

stage, stress circuits foster continued use. In the third stage, obsessive-compulsive circuits 

negatively reinforce continued substance use.  

 Psychological explanations: A number of psychological explanations have been 

offered to, in whole or part, explain substance abuse. For example, several researchers 

have found that personality/temperament characteristics such as antisocial behavior, 

behavioral undercontrol, novelty seeking, and risk-taking are predictive of both substance 

use and its course (cf., Agrawal, Gardner, Prescott, & Kendler, 2005; Chassin et al., 

2002; Chassin, Flora, & King, 2004; Cloninger, Sigvardsson, Pryzbeck, & Svrakic, 1995; 

Fothergill & Ensminger, 2006; Hill et al., 2000; Jackson & Sher, 2005). Other researchers 

find that developmental stage appears to have a significant effect on substance abuse 

course (Chassin, Presson, Pitts, & Sherman, 2000; Hawkins, Graham, Maguin, Abbott, 

Hill, & Catalano, 1997; Hesselbrock & Hesselbrock, 2006; Jackson, Sher, & Wood, 

2000; Oesterle, Hill, Hawkins, Guo, Catalano, & Abbott, 2004; Sartor, Lynskey, 
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Bucholz, McCutcheon, Nelson, Waldron, & Heath, 2007). It is important to note that risk 

and protective factors may impact substance abuse initiation, trajectories into 

abuse/dependence, or both, and that there may be drug-specific risk and protective factors 

as well (Agrawal, Gardner, Prescott, & Kendler, 2005; Hawkins, Graham, Maguin, 

Abbott, Hill, & Catalano, 1997; Jackson, Sher, & Wood, 2000). 

 Perhaps the factors most often studied as predicting substance abuse are those 

related to emotional distress. The self-medication (Khantzian, 1985) or tension 

management hypothesis suggests that people use substances to cope with difficult 

emotional states. There are some conflicting findings regarding the supportability of the 

self-medication hypothesis. Mueser, Drake, and Wallach (1998) reviewed literature about 

co-occurring psychiatric and substance disorders and found little support for the self-

medication hypothesis. They qualify this, though, by saying that with increased numbers 

of risk factors, including emotional distress, substance abuse may be more likely. In a 

more recent comparison of empirical studies, however, Jackson and Sher (2005) found 

that drinking to regulate affect or for avoidance/escape reasons predict alcohol use and 

problems across a wide range of studies. Rutledge and Sher (2001) found that tension-

reduction drinking motives were predictive of heavy drinking and that this relationship 

was developmentally impacted and more apparent for men. Further, emotional disorders 

such as depression and anxiety have been often associated with earlier initiation of 

substance use (Jackson & Sher, 2005). For example, Flory, Lynam, Milich, Leukefeld, 

and Clayton (2004) found more psychopathology predictors for early onset alcohol use 

than for later onset, and also, more psychopathology predictors for those who used 
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marijuana (both early and late onset). An interesting question insufficiently addressed in 

these models, however, is why substance use/abuse sometimes becomes more or less 

severe over the life course given the hypothesized “causes.” Social and relational 

explanations of substance use disorders offer potential answers to this question.  

 Social/relational explanations: Two influential models have been frequently used 

to explain how social interactions may influence substance abuse, the Social 

Development Model (Catalano, Kosterman, Hawkins, & Newcomb, 1996; Hawkins, 

Catalano, & Miller, 1992) and the Relational Model (Covington & Surrey, 1997, also 

sometimes called Self-in-Relation Theory). The Social Development Model is based on 

control theory (Hirschi, 1969) and Social Learning Theory (Bandura, 1977) and suggests 

that multiple factors impact youth substance use. They group these influences into four 

domains: community, school, family, and peer. The influences of different factors may 

shift over time with development (e.g., parents may have more influence over younger 

youth, and peers may have more influence over teens) (Catalano, Kosterman, Hawkins, & 

Newcomb, 1996).  

 The Relational Model (Covington & Surrey, 1997) proposes that substance use 

serves primarily as a means to deal with pain or hurt in relationships. This pain can occur 

through relationships with power imbalances, relationships that isolate or shame, having 

limiting relational images, experiencing abuse or violation, and relationships that lead to 

distorted ideas about sexuality (Covington & Surrey, 1997). Covington (1998) also 

suggests that substance use may be used to maintain or establish relationships (e.g., if 

one’s partner uses). This is congruent with findings that youth may adopt deviant 
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behavior such as substance abuse in order to gain peer acceptance (Hesselbrock & 

Hesselbrock, 2006).  

 Within these two models, it is interesting to examine some of the empirical 

literature supporting social/relational influences on substance use. For example, culture 

has been found to have important influences on substance use (Collins & McNair, 2002; 

Wilsnack & Wilsnack, 2002), and religion has been found as a possible protective factor 

in buffering the effects of substance exposure (Agrawal, Gardner, Prescott, & Kendler, 

2005). Gender has also been found to impact the risk factors, course, and consequences 

of substance use (Agrawal, Jacobson, Prescott, & Kendler, 2004b; Bennet et al., 1999; 

Brady, Grice, Dustan, & Randall, 1993; Chassin et al., 2002; Hatsukami, Skoog, Allen, & 

Bliss, 1995; Hill, White, Chung, Hawkins, & Catalano, 2000; Kandel & Chen, 2000; 

Lukas, Sholar, Lundahl, et al., 1996; Nolen-Hoeksema, 2004). Another social factor 

commonly related to substance use is socioeconomic status. However, Agrawal, Gardner, 

Prescott, and Kendler (2005) suggest that socioeconomic status likely is not causally 

related to substance abuse, but rather, that other social factors related to socioeconomic 

status may better explain the association.  

 Family factors have also been frequently identified as a risk for substance abuse. 

Although some have found no such impact (cf., Bennett, McCrady, Honson, & Pandina, 

1999), many others find that a family history of substance use and psychiatric disorders 

increase children’s likelihood of developing substance use disorders (Jackson & Sher, 

2005; Kendler & Prescott, 2006; Kosterman, Hawkins, Guo, Catalano, & Abbott, 2000; 

Lynsky, Heath, Nelson, Bucholz, Madden, Slutske, Statham, & Martin, 2002; White, 
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Johnson, & Buyske, 2000; Wills et al., 1996; Wills, Gibbons, Gerrard, Murry, & Brody, 

2003). Perhaps the discrepancy in findings on the impact of family history can be 

explained by those such as by Jackson, Sher, and Wood (2000) who find that childhood 

stressors may mediate the impact of parental substance use and psychiatric problems on 

children’s substance use disorder development. Twin studies by Kendler and colleagues 

suggest that family environment is an important predictor of drug experimentation and 

use, though this relationship may be more heavily influenced by genetic factors (Kendler, 

Aggen, Prescott, Jacobson, & Neale, 2004; Kendler, Karkowski, Corey, Prescott, & 

Neale, 1999; Kendler, Karkowski, Neale, & Prescott, 2000; Kendler, Karkowski, & 

Prescott, 1999; Kendler, Myers, & Prescott, 2000; Kendler, Neale, Thornton, Aggen, 

Gilman, & Kessler, 2002). 

  Other kinds of social support have also been found to be protective (Averna & 

Hesselbrock, 2001; Gogineni, Stein, & Friedmann, 2001). For example, in the Relational 

Model of addiction, Covington and Surrey (1997) point out the critical predictive role 

that partner support may play in women’s addiction. Additionally, personal 

characteristics of support system members may predict use. For example, a family history 

of alcoholism has been linked with a wide range of alcohol outcomes including adult 

alcohol problems (Chermack, Stoltenberg, Fuller, & Blow, 2000), youth drug use and 

heavy drinking (Chassin, Flora, & King, 2004), and, for men, comorbid alcohol and drug 

problems (Chermack et al., 2000). However, Chermack et al. (2000) found that family 

history of violence had a greater impact on development of alcohol problems in 

adulthood than did family history of alcoholism. 
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 Integrative models: Heritability, individual characteristics, and environmental 

characteristics all seem to play important roles in the etiology of substance use disorders. 

The interplay of these factors may explain the significant individual variations apparent 

in substance use severity and course. Thus, it appears that the best models of substance 

abuse etiology are integrative, examining relationships between risk and protective 

factors that may contribute to individual vulnerability and resiliency regarding substance 

use (cf., Hesselbrock & Hesselbrock, 2006; Kendler & Prescott, 2006). 

 As in the discussion of risk and protective factors’ impact on sexual assault 

outcomes, Hawkins, Catalano, and Miller’s (1992) framework provides an integrative 

conceptualization of resiliency or vulnerability to substance abuse disorders based on the 

presence of various risk and protective factors. These risk and protective factors may 

exist in relationships in which there are “multiplicative interactions or synergistic effects, 

in which one variable potentiates the effect of another” (Hawkins et al., 1992, p. 86). 

  Hesselbrock and Hesselbrock (2006) also provide a conceptualization of 

substance abuse etiology as being impacted by two general classes of factors: (1) 

heritability, specifically, the genetic predispositions to substance dependence, and (2) 

personal and environmental factors that moderate or mediate the effects of genetics by 

influencing substance use initiation, continued use after initiation, patterns of use that 

lead to development of problematic use, treatment seeking, treatment outcomes, and the 

life course of substance use disorders. Behavioral genetic studies (e.g., twin studies) 

support such a conceptualization and have been useful in parsing out the etiological 

effects of heritability versus other factors (cf., Bierut, Schukit, Hesselbrock, & Reich, 
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2000; Kendler & Prescott, 2006) while controlling for relevant pathways such as 

substance initiation (cf., Agrawal, Neale, Prescott, & Kendler, 2004a). 

 Some researchers developed typologies of substance abuse etiology that may have 

implications for prevention, assessment, and intervention. Cloninger, Sigvardsson, and 

Bohman (1996) suggest typologies of alcoholism in which the heritable and 

environmental factors combine differentially and predict different alcohol courses. 

According to this typology, both genders can develop Type I alcoholism, which is 

typified by (1) both genetic and environmental predisposition, (2) occurring later in life 

after drinking heavily for awhile, and (3) having either a mild or severe presentation. 

Sons of alcoholic fathers are most prone to Type II alcoholism, which is typified by (1) a 

primarily genetic predisposition with only weak environmental influence, (2) beginning 

usually in adolescence or early adulthood, and (3) a frequent association with criminal 

behavior. Although Cloninger and colleagues’ conceptualization offers a more 

sophisticated view of predisposing factors with associated life course predictions, it 

appears to have confounds about the influence of culture; specifically, that culture is also 

heritable and defines gender roles, including norms about drinking behavior.  

 Babor and colleagues (Babor & Dolinsky, 1988; Babor, Hofmann, DelBoca, 

Hesselbrock, Meyer, Dolinsky, & Rounsaville, 1992) provide another typology that 

classifies alcohol abusers into a similar Type A/Type B typology. This typology has also 

been applied to cocaine abuse (Ball, Carroll, Babor, & Rounsaville, 1995). Type A 

generally corresponds to Cloninger et al.’s Type I, with the added features of (1) 

personality traits of low impulsivity, high sensation seeking, and high harm avoidance; 
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(2) few childhood risk factors; and (3) less severe and more affective psychopathology. 

Type B generally corresponds to Type II with the added features of (1) personality traits 

of high impulsivity and sensation seeking, (2) childhood conduct disorder, (3) increased 

likelihood of polysubstance abuse, and (4) more severe and more likely antisocial 

psychopathology. 

 Hesselbrock and Hesselbrock (2006, p. 107) offer a useful graphic (Figure 2.2) 

demonstrating the complex hypothesized relationships between risk and protective 

factors for substance abuse by youth. A similar model might apply to adults also. 

Figure 2.2. Hesselbrock & Hesselbrock’s “Deviance Proneness Model of Risk”  

 

Reprinted with permission from Guilford Press: Hesselbrock, V. M. & Hesselbrock, M. N. (2006). 
“Developmental Perspectives on the Risk for Developing Substance Abuse Problems,” p. 107 from 
Rethinking Substance Abuse: What the Science Shows, and What We Should Do about It, W. R. Miller & 
K. M. Carroll (Eds.). New York, NY: Guilford Press.  
 

The Sexual Assault / Substance Use Dialectic 

 The following section examines the multiple, cyclical pathways between sexual 

assault and substance abuse in more detail. It begins with some general prevalence 

information, then examines the links in the sexual assault/substance abuse association, 



 

 52 

including the role of multiple traumas, before moving to an overview of models that have 

been used to explain the association. Chapter Three will present an integrated model of 

the sexual assault/abuse association as a basis for the conceptual model detailed in that 

chapter. 

Prevalence of Sexual Assault and Substance Abuse 

 Table 2.1 summarizes major prevalence studies on the relationship between 

sexual assault and substance abuse, including samples and findings. Nearly all support an 

association between sexual assault and substance abuse. The one exception is the 

Cloutier, Martin, and Poole (2002) study of North Carolina women in which the 

statistical association between sexual assault and substance abuse was no longer 

significant after controlling for socio-demographic characteristics and health care 

coverage. 
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Table 2.1  
Studies of the association between sexual assault and substance abuse  
 
Study Sample Findings 
NVAWS 
(Tjaden & 
Thoennes, 
2006) 

8,000 women 
and 8,005 men 
from the U. S. 
randomly called 

o Two-thirds of women (66.6%) and more than half of 
men (58.5%) raped as adults reported their assailants 
were using substances at the time of the assault. 

o 19.8% of women and 38.3% of men reported using 
themselves at the time of the rape. 

Busch et al 
(2003) 

1,200 adult 
Texans, 
randomly called 

o Victims of sexual assault were more likely to report 
having experienced drug problems at some point in 
their lives than were adults without a sexual assault 
history. 

o 13% of victims reported being under the influence of 
alcohol or drugs when they were assaulted. 

o 46% of victims reported that their assailants were 
under the influence of alcohol or drugs. 

Masho, 
Oder, & 
Adera, 2005 

1,769 adult 
Virginia women, 
randomly called 

o Women who drank at risk levels (alcohol 4+ 
times/week) were twice as likely to report sexual 
assault as women who never drank. 

Cloutier, 
Martin & 
Poole, 2002 

2,109 North 
Carolina women, 
randomly called 

o Bivariate analyses found that sexual assault victims 
were more likely to consume alcohol.  

o However, when socio-demographic and health care 
coverage characteristics were controlled for, no 
association found between sexual victimization and 
either alcohol use in the past month or mean number 
of drinks in the past month.  

o Women survivors of actual or threatened forced 
sexual intercourse were more likely to smoke. 

National 
Survey of 
Adolescents 
(Kilpatrick, 
Saunders, & 
Smith, 
2003) 

4,023 
adolescents in 
the U.S., 
randomly called 

o 34.3% of boys and 27.5% of girls who had been 
sexually assaulted reported substance abuse or 
dependence, compared to 9% of boys and 5.4% of 
girls who had not been sexually assaulted reporting 
substance abuse or dependence. 

Young 
Women 
Survey 
(Molitor et 
al., 2000) 

2,543 women 
ages 19-29 
living in lower 
income 
neighborhoods 

o About one-fourth (24%) of women reported a history 
of forced sex. 

o Women with sexual assault history were more likely 
to have drunk alcohol and used illicit drugs than 
were women without such history. 

o Those with a history of forced sex were also more 
likely to have intercourse at a younger age, to have 
more acts of intercourse in the previous two months, 
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to have been exposed to a STD, and to report HIV 
risk behaviors such as trading sex for drugs and 
participating in anal intercourse. 

Wilsnack, 
Vogeltanz, 
Klassen, & 
Harris, 1997 

1,099 women 
followed 
longitudinally 
for 10 years 

o Women with CSA history were more likely to report 
alcohol involvement and problems including having 
been intoxicated, having problematic consequences 
of drinking, having alcohol dependence symptoms in 
the past year, having higher scores on the Alcohol 
Problem Drinking Index. 

o Women with CSA history were also more likely to 
report using psychoactive prescription drugs and 
illicit drugs than were women without sexual assault 
history. 

Youth Risk 
Behavior 
Survey 
(Howard & 
Wang, 
2005) 

13,601 9th -12th 
graders, sampled 
using a three-
stage cluster 
design  

o History of sexual assault was associated with heavy 
cigarette use. 

o History of sexual assault was associated with binge 
drinking. 

Hankin, 
Skinner, 
Sullivan, 
Miller, 
Frayne, & 
Tripp, 1999 

3,494 Veterans 
Administration 
women 
outpatients 

o 23% of the sample reported being sexually assaulted 
while in the military.  

o Those with sexual assault history were twice as 
likely to report alcohol abuse as those without sexual 
assault history 

Jarvis, 
Copeland, & 
Walton, 
1998 

Women 
receiving 
substance abuse 
treatment 
(n=100) or CSA 
counseling 
(n=80), some 
problems with 
non-equivalent 
groups. 

o Women in substance abuse treatment with CSA 
history had an earlier age at first intoxication. 

o Last month alcohol use was higher for women with 
CSA history. 

o Those with CSA history more frequently reported 
cocaine and amphetamines as their drug of choice. 

VATSPSUD 
(Kendler, 
Bulik, 
Silberg, 
Hettema, 
Myers, & 
Prescott, 
2000) 
 

1,943 female 
twins born in 
Virginia 

o An association was found between CSA and both 
drug abuse and other psychiatric disorders. The 
authors suggest this association could be causal in 
that, although twins were raised in the same 
environment, the CSA-exposed twin had much 
higher risk for disorders than the twin without CSA 
history. 
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VATSPSUD 
(Agrawal, 
Gardner, 
Prescott, & 
Kendler, 
2005) 

1,943 female 
twins born in 
Virginia 

o CSA found to be common risk for both use and 
abuse/dependence of the “any illicit drug” category, 
as well as cocaine and stimulants, and was associated 
more closely with progression from use to 
abuse/dependence.  

o CSA found to be a risk factor for cannabis and 
sedative use.  

o CSA found to be a risk factor for hallucinogen 
abuse/dependence  

 
Examining the Links in the Sexual Assault/ Substance Abuse Dialectic 

 The relationship between sexual assault and substance abuse is complex and 

significant controversy exists about its exact nature. Part of the difficulty in resolving this 

controversy has been clarifying the interactions that create the sexual assault/substance 

abuse dialectic. Most research supports direct or indirect links between a history of sexual 

assault and later substance abuse, as well as risks for sexual assault that arise from 

substance abuse (Brems, Johnson, Neal, & Freeman, 2004; Gutierres & Puymbroeck, 

2006; Nelson & Heath, 2002). The sexual assault/substance abuse association is 

confounded by interactions with perpetration since perpetration is, to some degree, 

independently predicted by both victimization (Noll, 2005; White & Smith, 2001; 

Widom, 1995) and substance abuse (Abbey, McAuslan, Zawacki, Clinton, & Buck, 2001; 

Abbey, Zawacki, Buck, Clinton, & McAuslan, 2004; Norris, 1994). Finally, there is the 

issue of how victimization increases risk for subsequent victimization (Banyard, 

Williams, & Siegel, 2001; Elliott, Mok, & Briere, 2004; Fleming, Mullen, Sibthorpe, & 

Bammer, 1999; Jewkes, Sen, & Garcia-Moreno, 2002; Rickert, Wiermann, Vaughn, & 

White, 2004; Sadoff, 2004). Research on these pathways is reviewed before discussing 

the role of multiple traumas in the sexual assault/substance abuse association. 
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 Sexual assault predicting substance use: As discussed in Chapter One, several 

authors have tested the association between sexual assault and substance abuse as lifetime 

prevalence of sexual assault (cf., Busch et al., 2003; Cloutier, Martin, & Poole, 2002). 

Researchers have also examined the role of covariates in this association.  

 Some researchers have examined a direct association between sexual assault and 

substance abuse. For example, in analysis of the National Women’s Study, Kilpatrick, 

Acierno, Resnick, Saunders, and Best (1997) found that previously non-using women 

may initiate substance abuse after rape. Similarly, in analysis of the National Survey of 

Adolescents (n=3,907), Kilpatrick and colleagues also found that adolescents with sexual 

assault history had higher risk for substance abuse and dependence than adolescents with 

no history of trauma (Kilpatrick, Acierno, Saunders, Resnick, Best, & Schurr, 2000). 

Structural issues may contribute to the association with substance abuse after sexual 

assault. For example, Sturza and Campbell (2005) found that 36% of women using 

prescription drugs after a rape were prescribed them after disclosing the rape to their 

doctor, who perhaps had limited alternative resources to offer. 

 Demographic variables may moderate the association between sexual assault and 

substance abuse, but research findings are inconsistent. For example, Horwitz, Widom, 

McLaughlin, and White (2001) found associations between childhood abuse (type not 

specified) and neglect with alcohol problems for women, not men. However, in the 

Young Women’s Study, Molitor, Ruiz, Klausner, and McFarland (2000) found that 

demographics did not moderate the sexual assault/substance abuse association. 

Specifically, they found that women who reported a history of forced sex were more 
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likely to have drunk alcohol and used illicit drugs regardless of ethnicity, age, education, 

and country of birth.  

 Neurophysiological processes may also be involved in the sexual assault / 

substance abuse association. Kreek and Koob (1998) found that substance use may 

change neurophysiological responses to stress (e.g., sexual assault), creating a “hair 

trigger” effect that leads to increased substance use and higher risk for relapse. Though 

neurophysiological human studies are few, Kreek and Koob’s result are supported by 

animal study findings (Goeders & Guerin, 1994; Miczek, Hubbard, & Cantuti-

Castelvetri, 1995; Saal, Dong, Bonci, & Malenka, 2003).  

 Some researchers, however, have found no association between sexual assault and 

substance abuse. For example, in a study of adult women focused on heavy drinking 

outcomes, Testa, Van Zile-Tamsen, and Livingston (2006) found no association between 

sexual assault history and heavy drinking as an adult, either directly or mediated by 

PTSD. Given the weight of the evidence for a sexual assault, PTSD, and substance use 

association, it is possible that Testa, Van Zile-Tamsen, and Livingston’s findings may be 

due either to the focus only on heavy drinking or the fact that a number of other factors 

not included in their study may impact the relationship between sexual assault, PTSD, 

and substance abuse. For example, Ullman, Filipas, Townsend, and Starzynski (2006) 

found that compared to sexual assault survivors without PTSD, those with PTSD had less 

education, other trauma history, greater self-blame for the assault, distress-reducing 

expectations of drinking, had negative social reactions after the assault, and used drinking 

to cope. Also, in a study of crack users, Freeman, Collier, and Parillo (2002) found 
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effects for other factors, including type of abuse experienced. Specifically, they found 

that CSA, penetrative CSA, and CSA by a family member predicted crack use. They also 

found that adolescent sexual assault history was indirectly associated with lifetime crack 

use through running away from home and sexual revictimization as an adult. 

 Sexual assault predicting substance abuse, the role of psychiatric disorders: 

Researchers have also examined pathways between sexual assault and substance abuse as 

mediated or moderated by psychiatric disorders. For example, Pirard, Sharon, Kang, 

Angarita, and Gastfriend (2005) found that, among substance abuse clients in treatment, 

those with a history of sexual assault tended to have more impaired psychiatric status and 

more psychiatric treatment and hospitalizations.  

 A number of researchers have examined the intervening role of PTSD 

specifically. Kilpatrick, Acierno, Saunders, Resnick, Best, and Schurr (2000) found that 

PTSD increased risk of marijuana and hard drug abuse/dependence for adolescents, while 

Mills, Lynskey, Teesson, Ross, and Darke (2005) found that those with PTSD were more 

likely to have polysubstance use than those without PTSD. Epstein, Saunders, Kilpatrick, 

and Resnick (1998) examined direct and indirect pathways between CSA and alcohol use 

by adult women, concluding that, based on temporal order of onset, the most likely 

pathway between sexual assault and alcohol use was by way of PTSD leading to 

substance use. Chilcoat and Breslau (1998) also tested temporal order in the trauma, 

PTSD, substance abuse association, concluding with strong support for trauma preceding 

substance abuse and little support for other hypothesized pathways. These results were 

similar to those of Stewart, Pihl, Conrod, and Dongier (1998) in their study associations 
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between trauma, PTSD, and substance abuse, which also found strong support for trauma 

preceding substance abuse. Finally, a study of individuals with substance use disorders 

found that PTSD symptom severity was highly correlated with both trauma and drug cue-

elicited cravings (Saladin, Drobes, Coffey, Dansky, Brady, & Kilpatrick, 2003).  

 Sexual assault in particular time frames predicting substance abuse: The 

developmental stage in which a sexual assault occurs may impact risk for substance 

abuse. Wilsnack, Vogeltanz, Klassen, and Harris (1997) found that women with CSA 

history were more likely to develop problematic substance use than women without such 

childhood history. Chilcoat and Breslau (1998) expanded on such findings by examining 

age of trauma more precisely and found slightly different patterns of association in the 

trauma, PTSD, substance abuse association based on age. Other research suggests a more 

complex model of how developmental stage at which an assault occurred impacts later 

substance abuse. For example, in a study of a female twin sample, Sartor, Lynskey, 

Bucholz, McCutcheon, Nelson, Waldron, and Heath (2007) found that CSA was 

associated with alcohol use and dependence. However, they found that CSA did not 

impact progression from use to dependence, though CSA did impact age of use onset, 

suggesting that CSA’s effect on alcohol dependence could be due to the moderating risks 

it poses for earlier alcohol use.  

 Substance use predicting sexual assault: Substance use has been associated with 

increased likelihood of becoming the victim of a sexual assault (Norris, 1994). 

Obviously, one way this occurs is through the use of date rape drugs (Pope & Shouldice, 

2001). However, voluntary substance use may also increase risk for sexual assault. For 
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example, Ullman, Karabatsos, and Koss (1999) gathered data about sexual victimization 

and AOD use from 1,667 female college students. They found that victims’ alcohol use 

was associated both directly and indirectly with risk of sexual assault, although alcohol 

use did not predict assault severity once other variables were controlled. Testa and Parks’ 

(1996) review of sexual assault/alcohol use studies adds information about how the 

association may function: (1) when other variables were controlled, the victim’s alcohol 

use was not directly linked to sexual victimization; (2) victims’ heavy use may be related 

to experiencing sexual assault, but mere use by the victim was not; and (3) cognitive and 

behavioral impairments resulting from substance use and the context in which substance 

use occurs may intervene in the causal relationship between substance use and sexual 

victimization. Additionally, Norris’ (1994) review of the literature found similar and 

additional possible causal links including that a woman who is drinking is considered 

more sexually available by both men and women and that alcohol use may limit ability to 

read social cues correctly. In sum, substance use generally does not seem to directly 

predict risk for sexual assault, only as a function of use severity or indirectly through 

other mechanisms (Abbey, Zawacki, Buck, Clinton, & McAuslan, 2004). 

 Substance abuse predicting sexual assault perpetration: Although criminal 

offending has been linked to both sexual assault history and substance abuse, it is 

important to note that few sexual assault victims commit sexual assault (Widom, 1995) 

and most of those with substance abuse problems do not commit crimes (Greenfield & 

Henneberg, 2001). However, most sexual offenders were once sexual assault victims 

(Noll, 2005; Widom, 1995).  
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 Substance use has been associated with increased likelihood of perpetrating a 

sexual assault (Abbey, McAuslan, Zawacki, Clinton, & Buck, 2001; Testa & Parks 1996; 

Ullman, Karabatsos, & Koss, 1999) and with more injury to the victim in the commission 

of a sexual assault (Tjaden & Thoennes, 2006). For example, Ullman, Karabatsos, and 

Koss (1999) found that offender alcohol use predicted sexual assault both directly and 

indirectly. In an analysis of the literature, Testa and Parks (1996) found that offender 

alcohol use predicted sexual aggression in event-based studies and that perpetrators’ and 

victims’ cognitive and behavioral impairments may play an intervening role in the sexual 

assault/substance abuse causal relationship. Abbey, McAuslan, Zawacki, Clinton, and 

Buck (2001) found that of men who reported perpetrating sexual assault, approximately 

one-third also reported that alcohol use was involved, usually by both the victim and the 

perpetrator. Similarly, in a review of the literature, Abbey, Zawacki, Buck, Clinton, and 

McAuslan (2004) found that, on average, 50% of convicted rapists were using alcohol at 

the time of the rape and that approximately half of sexual assault victims had been 

drinking prior to the assault. When comparing men who had committed sexual assault to 

those who had not, Abbey et al. (2001) found that several attitudes were important 

predictors, specifically hostility towards women, belief that it is acceptable to verbally 

pressure one’s partner to have sex, having multiple sex partners, and a belief that alcohol 

enhances a man’s sex drive. 

The Role of Multiple Traumas  

 Some researchers suggest that both numbers and types of traumas may impact the 

sexual assault/substance abuse association. Several have found that surviving multiple 
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traumas may increase risk for problematic sexual assault outcomes (cf., Banyard, 

Williams, & Siegel, 2001; Gearon, Kaltman, Brown, & Bellack, 2003; McFarlane, 

Malecha, Gist, Watson, Batten, Hall, & Smith, 2005; Schumm, Hobfoll, & Keogh, 2004; 

Scott, 2007; Seedat, van Nood, Vythlilingum, Stein, & Kaminer, 2000). Several 

researchers have also shown that multiple traumas have more impact than single traumas 

and that this is true even when compared to a single, ongoing trauma (cf., Banyard, 

Williams, & Siegel, 2001; Becker-Blease & Freyd, 2005; Finkelhor, Ormrod, Turner, & 

Hamby, 2005). Further, multiple traumas may increase risk for additional victimizations, 

further compounding the likelihood of adverse reactions (Classen, Palesh, & Aggrawal, 

2005). A possible mechanism of the correlation between multiple traumas and increasing 

severity of adverse consequences is likely the changes in self-perceptions and 

neurobiological functioning that occur when trauma is repeated (Bevans, Cerbone, & 

Overstreet, 2005; Classen, Palesh, & Aggrawal, 2005; DeBellis, 2001).  

 Multiple traumas may also increase risks for substance use and abuse. For 

example, McFarlane, Malecha, Gist, Watson, Batten, Hall, and Smith (2005) found that 

compared with a single sexual assault, surviving multiple sexual assaults increases risk 

for substance abuse by 3.5 times. There are consistent associations between histories of 

all types of violence and later substance abuse (cf., Horwitz, Widom, McLaughlin, & 

White, 2001; Kilpatrick, Ruggiero, Acierno, Saunders, Resnick, & Best, 2003; Scott, 

2007). There may also be additive effects of surviving more than one kind of violence 

(cf., Moran, Vuchinich, & Hall, 2004). Finally, sexual and physical abuse may be 

differentially associated with other factors (e.g., individual and family characteristics) in 
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predicting substance abuse and may also predict different substance use/abuse trajectories 

(Ballon, Courbasson, & Smith, 2001; Brems, Johnson, Neal, & Freemon, 2004). 

 The increased risk for substance abuse following multiple trauma may happen 

directly, as a means of coping, or indirectly, by increasing risk for other factors that may, 

in turn, increase substance abuse risk. For example, surviving multiple traumas has been 

shown to predict persistent depressive symptoms (Tanskanen, Hintikka, Honkalampi, 

Haatainen, Koivumaa-Honkanen, & Viiamäki, 2004) and persistent depression, as 

discussed previously, is predictive of substance use. Further, in a comparison of clinical 

and non-clinical samples, Scott (2007) found that those who had a history of multiple 

traumas had increased PTSD severity; in addition, the clinical sample had significantly 

higher rates of multiple traumas than the non-clinical sample. Of those who had survived 

interpersonal violence, CSA was most strongly associated with PTSD. The association 

between multiple traumas and substance abuse may also be affected by the type of trauma 

experienced and by interactions with other factors, e.g., family functioning (Ballon, 

Courbasson, & Smith, 2001; Brems, Johnson, Neal, & Freemon, 2004). 

Summary of the Sexual Assault/Substance Abuse Dialectic 

 A few conclusions can be drawn from this literature review. First, there does seem to 

be a strong association between history of sexual assault and later substance abuse; 

furthermore, it is an iterative association in that substance abuse is also a risk factor for 

sexual assault. Second, other factors may play important roles in the association. Among 

others, these factors may include characteristics of the assault, mental health, family 

relationships, growing up in an unsafe environment, and family substance use. Third, 
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there is some intimation that multiple victimizations may predict a stronger association 

between sexual assault and substance abuse. 

Implications of the Sexual Assault/Substance Abuse Dialectic for Social Work Practice 

 Services for survivors of violence are generally divorced from mental health and 

substance abuse services (Gatz, Brounstein, & Taylor, 2005). Those with more than one 

of these problems are often forced to obtain help from multiple service providers who 

have little interaction with one another. Just as there is a growing realization that 

comorbid substance use and mental disorders require integrated services, sexual assault 

survivors with substance use disorders also need integrated services. Existing service 

systems, however, are often single-issue agencies, and may not support clinicians in 

addressing multiple adversities or developing expertise to address co-occurring problems. 

In this case, clinicians must assess for related problems and work closely with other 

agencies to insure that clients receive necessary services to address each of their 

presenting problems. 

Implications of the Sexual Assault/Substance Abuse Dialectic for Social Work Research 

 Although the connection between a history of sexual assault and later substance abuse 

problems seems clear, the mechanisms of this connection are not as clear. This poses a 

number of questions for further research to answer or clarify, specifically: 

1. What intervening variables explain the association between a history of sexual 

assault and later substance abuse? The literature suggests that variables such as 

socioeconomic status and presence of mental health disorders may impact this 

association. Further research is needed to clarify these relationships and to 
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identify variables that have not been addressed sufficiently (e.g., social support, 

other stressful life events, mental health problems). 

2. Are there characteristics of the sexual assault itself that predict development of 

substance abuse problems later in life? The empirical literature offers conflicting 

answers to this question and increased clarity would allow clinicians to identify 

survivors most at risk and intervene proactively, possibly preventing substance 

abuse problems later. 

3. Does sexual assault differentially predict substance abuse compared to surviving 

other types of violence (e.g., physical abuse, domestic violence)? Evidence on this 

question is also mixed, and better understanding of risks and mechanisms could 

guide clinical intervention.  

4. What is the role of trauma other than assault (e.g., loss of a parent early in life, 

accidents, surviving natural disasters) in explaining the association between 

sexual assault and later substance abuse? If additional victimizations increase risk 

for substance abuse in later life, then non-violent trauma might also increase risk. 

Aside from trauma such as physical abuse and domestic violence, this question, as 

well as potential mechanisms at play, has been largely overlooked in the 

literature.  

5. What is the role of multiple traumas on the association between sexual assault and 

later substance abuse? Some literature suggests that there may be an additive 

effect of victimization experiences on development of later substance abuse 
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problems. However, current evidence does not sufficiently answer this question, 

nor elucidate the mechanisms by which any such effect may occur.  

6. Do characteristics of the assault or intervening variables predict different 

trajectories into substance use, abuse, and dependence? If they do, then clinicians 

could use this information to identify potential risks and resilience factors when 

working with sexual assault survivors.  

7. What are the differential effects of heritability, individual factors, and 

environmental factors in the sexual assault/substance abuse dialectic? Given that 

certain biological factors may directly or indirectly increase risk for victimization, 

negative outcomes after victimization, and substance abuse, existing research 

inadequately addresses differential effects of and interactions between these 

factors. 

8. Finally, for child sexual abuse survivors, how does substance abuse impact risk of 

further sexual assault? Given that substance abuse poses risks for sexual assault, 

answers to this question may help clinicians in working with survivors to prevent 

revictimization. 

Research on these questions could provide important information to clinicians working 

with survivors to prevent or intervene in the risk for substance abuse after a sexual 

assault, and, conversely, with clinicians working with those who have substance abuse 

problems to prevent sexual assault. The current study seeks to address some of these 

questions. 
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CHAPTER 3: AN INTEGRATED CONCEPTUAL MODEL OF THE SEXUAL 

ASSAULT AND SUBSTANCE ABUSE DIALECTIC 

Chapter Two detailed empirical findings and etiological models that may explain 

pathways between sexual assault and substance use. As the chapter demonstrates, the 

association between these two issues is extremely complex and most authors agree on the 

need for a contextual understanding of how risk factors such as sexual assault impact 

adverse outcomes such as substance abuse. Thus, exploring the SA/substance abuse 

association requires examination of other life stressors, social supports, and personal 

resources and characteristics that may influence the association. Carlson, Worden, van 

Ryn, and Bachman (2003) advocate for an ecological perspective on the outcomes of 

sexual assault. This perspective is supported by authors such as Kandall, who believes 

“we must acknowledge that women use drugs in large part in response to stresses they 

face in their lives such as minority status, reduced economic, social and political 

expectations, and a disproportionate experience of physical and sexual abuse” (1996, p. 

298). Others such as Kaukinen and Demaris (2005) and Horwitz, Widom, McLaughlin, 

and White (2001) suggest a “life course perspective” that includes examination of 

historical changes in a person’s life and how life course may impact the association 

between a risk factor (e.g., sexual assault) and an outcome (e.g., substance abuse). For 

women in particular, relationships may also play an important role in the pathways 

between a risk and outcome (Covington & Surrey, 1997; Keane, 2004). 

 Clearly, exploring the SA/substance abuse association must include how other 

factors may influence it. This chapter expands on Chapter Two by integrating common 
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models to offer the conceptual model of the sexual assault and substance abuse 

association that informs the current study.  

Explanatory Models of the Sexual Assault/Substance Abuse Dialectic 

In discussing dual diagnoses of mental health and substance use disorders, 

Mueser, Drake, and Wallach (1998) present a typology of co-morbidity models that could 

also be applied to understanding the relationship between sexual assault and substance 

abuse. Mueser et al. organize etiological theories of co-morbidity into four general 

categories: common factor models, secondary substance use disorder models, secondary 

psychiatric disorder models, and bidirectional models (p. 717). In common factor models, 

co-morbid substance use and mental health disorders are seen as arising out of “shared 

vulnerabilities to both disorders” (p. 719). In secondary substance use disorder models, 

mental health disorders are posited to increase risk for substance use disorders, while in 

secondary psychiatric disorder models, substance use is theorized to increase risk for 

mental health disorders. Bidirectional models posit that there are “interactional effects” 

between mental health and substance use disorders in which each disorder triggers or 

maintains the existence of the other. This etiologic conceptualization is useful in 

examining the sexual assault and substance abuse dialectic since common factors may 

explain the risk for each (e.g., familial risk factors for both violence and substance 

abuse), sexual assault may increase risk for substance abuse (e.g., using substances as a 

coping mechanism for trauma symptoms), substance use may increase risk for sexual 

assault (e.g., through impaired decision-making and ability to communicate clearly, on 
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either the victim or perpetrator’s part), there may be an interactional relationship between 

the two, or the two may arise from entirely separate etiologic factors.  

Additionally, the pathways in the sexual assault/substance abuse association may 

not be direct paths, but may be mediated or moderated by other factors (Brewin, 

Andrews, & Valentine, 2000; Gutierres & Puymbroeck, 2006). For example, some 

research has found that family environment may pose risks for both sexual assault and 

substance abuse (cf., Roberts, Nishimoto, & Kirk, 2003) while other studies have found 

that sexual abuse may predict substance abuse indirectly by way of other family factors 

rather than independently or directly (cf., Fleming, Mullen, Sibthrope, Attewell, & 

Bammer, 1998). Demographic characteristics may also affect the SA/SUD association. 

For example, the relationship between trauma history and substance abuse may be 

different for women than men (Acierno, Kilpatrick, Resnick, Saunders, De Arellano, & 

Best, 2000; Ames & Stacy, 2005), or gender may interact with other factors in an 

association between trauma and substance abuse (Brems, Johnson, Neal, & Freeman, 

2004). Age or developmental stage may also interact with trauma or other risk factors in 

predicting substance use. For example, it is possible that the impact of trauma on 

substance abuse is not developmentally stable, but rather fluctuates over the 

developmental life course (Sartor et al., 2007). Finally, the interactions between trauma 

history, psychiatric problems, and substance abuse are complex, and psychiatric problems 

may increase risk for both trauma and substance abuse and/or may play an intervening 

role in the trauma/substance abuse association (Chilcoat & Breslau, 1998; Kilpatrick et 

al., 2000; Mills et al., 2005; Pirard et al., 2005; Saladin et al., 2003; Stewart et al., 1998).  
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Most authors explain substance abuse following sexual assault as a means of 

coping with trauma symptoms, although different conceptualizations exist of how this 

occurs. The most common conceptualizations posit that substance abuse serves as a 

means to reduce or avoid trauma symptoms. For example, as detailed in Chapter Two, 

Briere (1992) suggests that substance abuse serves as a mechanism to avoid the impact of 

trauma. Other authors describe substance use as self-medication of trauma symptoms (cf., 

Gutierres & Puymbroeck, 2006; Khantzian, 1985). Similarly, Epstein, Saunders, 

Kilpatrick, and Resnick (1998) describe substance use as a means to reduce intrapsychic 

tensions resulting from trauma. Common to these conceptualizations is the premise that 

trauma overwhelms an individual’s coping resources, whether those resources be internal 

(e.g., personality characteristics) or environmental (e.g., social support).  

A useful way to understand how trauma can overwhelm an individual is the 

vulnerability-stress model referenced by Boyd, which suggests that “psychopathology is 

determined by multiple psychosocial factors. … an individual with a vulnerability is 

more likely to develop a disorder when exposed to risk factors or stressors” (2003, p. 33). 

Thus, it is important to consider contextual and individual factors present before the 

trauma that may impact vulnerability to outcomes such as substance abuse (e.g., genetic 

liability, intrapsychic processes, environmental factors), as well as factors present at the 

time of the trauma or immediately after that may also impact the trajectory of an 

individual’s response (e.g., characteristics of the trauma itself, personal understanding of 

the event, social responses to the survivor). Factors increasing risk for substance abuse 

after a sexual assault may include those such as characteristics of the sexual assault 
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(Bulik, Prescott, & Kendler, 2001; Kendler, Bulik, Silberg, Hettema, Myers, & Prescott, 

2000), how victims appraise the trauma and its sequela (Ehlers & Clark, 2000; 

Fairbrother & Rachman, 2006), how people in the victims’ environment respond to the 

sexual assault (Bulik, Prescott, & Kendler, 2001), pre-existing dispositions to substance 

abuse (Erickson, 2007; Hesselbrock & Hesselbrock, 2006), using substances to cope (cf., 

Khantzian, 1985), or mental health disorders (Roberts, Nishimoto, & Kirk, 2003). 

Testing Causal Pathways between Trauma, PTSD, and Substance Abuse 

 Chilcoat and Breslau (1998) suggest that three major causal pathways could 

explain a link between PTSD and substance abuse: the self-medication hypothesis, the 

high-risk hypothesis, and the susceptibility hypothesis. Khantzian’s (1985) self-

medication hypothesis, for example, suggests that trauma leads to the development of 

PTSD and that people use substances to manage PTSD symptoms. The high-risk 

hypothesis proposes that substance use puts people into high-risk contexts (e.g., engaging 

in sex work to get money for drugs) in which traumas are more likely to occur and 

potentially result in PTSD, while the susceptibility hypothesis suggests that those who 

use substances may be more likely to develop PTSD following trauma. These three 

hypothesized pathways can be better understood using Chilcoat and Breslau’s model 

(1998) shown in Figure 3.1 below. Chilcoat and Breslau’s (1998) research testing these 

pathways provides strong support for the self-medication hypothesis in which trauma and 

PTSD occur prior to drug abuse and dependence, and little support for the other tested 

pathways.  
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Figure 3.1. Chilcoat & Breslau’s (1998) “Suspected Causal Pathways between PTSD and 
Drug Abuse or Dependence (A/D)”. 
 
 

Reprinted with permission from Elsevier: Chilcoat, H.D. & Breslau, N. (1998). Investigations of causal 
pathways between PTSD and drug use disorders.” Addictive Behaviors, 23(6), p. 828.   
 
 Stewart, Pihl, Conrod, and Dongier (1998) reviewed the empirical literature 

regarding the temporal order of trauma, PTSD, and substance abuse and also found 

support for the self-medication hypothesis. Specifically, Stewart et al. (1998) conclude 

that: (1) most studies find that trauma and PTSD tend to occur prior to substance abuse; 

(2) that prior trauma exposure and PTSD severity may distinguish between those with 

PTSD symptoms who develop substance abuse and those who do not; (3) that certain 

PTSD symptoms (e.g., arousal and intrusion symptoms) may be more strongly predictive 

of substance use disorders than other PTSD symptoms; and (4) that substance abuse may 

exacerbate some PTSD symptoms. Additionally, McFarlane’s 1998 literature review also 

generally supports the self-medication hypothesis. His review examined empirical 

support for four possible pathways between PTSD and alcohol use: (1) that PTSD 
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predicts alcohol use linearly; (2) that alcohol use increases risk for traumas that may 

result in PTSD; (3) that PTSD moderates alcohol use; and (4) that alcohol is used to 

manage PTSD symptoms (the self-medication hypothesis). Although he found the 

strongest support for the self-medication hypothesis, he also points out controversies 

regarding the particular mechanisms of this pathway, suggesting that the relationship is 

not simply linear and direct; instead, PTSD may moderate alcohol use. 

 Two problems exist, however, in the self-medication hypothesis as presented by 

Chilcoat and Breslau (1998), McFarlane (1998), and Stewart et al. (1998). First, it is 

possible that some exogenous factor or factors may explain both trauma risk and 

substance abuse or, conversely, PTSD susceptibility and substance use. For example, it is 

possible that in families with a substance-dependent parent, children may already be at 

increased risk for sexual abuse and substance abuse during youth due to environmental or 

heritable factors (Nelson, Heath, Madden, Cooper, Dinwiddie, Bucholz, et al., 2002; 

Sartor, Lynskey, Bucholz, McCutcheon, Nelson, Waldron, and Heath, 2007). Second, the 

self-medication hypothesis leaves important explanatory issues unaddressed. For 

example, childhood sexual abuse has been shown to be significantly associated with 

outcomes of both substance abuse and psychopathology, but, as discussed earlier in the 

psychiatric outcomes of sexual assault discussion, the possible causal chain between 

trauma and these two outcomes remains unclear. These issues are depicted in Figure 3.2, 

an adapted version of Chilcoat and Breslau’s (1998) conceptual model of 

trauma/PTSD/substance abuse pathways. 
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Figure 3.2. Adaptation of Chilcoat and Breslau’s model of possible causal pathways 
between trauma, PTSD, and substance use. 
 
 

 
Adapted from Chilcoat, H.D. & Breslau, N. (1998). Investigations of causal pathways between PTSD and 
drug use disorders.” Addictive Behaviors, 23(6), p. 828. Reprinted with permission from Elsevier.  
 
The Role of Genetics and Gene-Environment Interactions 

Heath and Nelson (2002) provide a model of substance use liability that focuses 

on genetics and gene-environment interactions. This model is useful in understanding 

how familial factors, both heritable and environmental, may impact the sexual 

assault/substance use association by increasing both environmental risks for children and 

risks for outcomes such as substance abuse and psychiatric problems. Heath and Nelson’s 

model can be better understood by examining Figure 3.3 below.  
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Figure 3.3. Heath and Nelson’s (2002) schematic model of intergenerational processes 
impacting development of alcohol and comorbid psychiatric disorders, using depression 
as an example.  

 
 
Source: Heath, A. C., & Nelson, E. C. (2002). Effects of the interaction between genotype and 
environment: Research into the genetic epidemiology of alcohol dependence. Alcohol Research and 
Health, 26(3), p. 197. Reprinted with permission of the author. 
 

 In sum, in developing a theory to explain outcomes after sexual assault, it is 

important to note that sexual assault occurs within a biopsychosocial context and also 

impacts that context. A great number of risk and protective factors likely play into 

resiliency or vulnerability in the face of an extreme experience such as sexual assault. At 

the same time, extreme experiences can easily shift functioning in all areas of the 

biopsychosocial context. By adding complexity to these interactions, multiple traumas 
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may impact the valence of risk and protective factors, while also making adverse 

outcomes more likely.  

Integrated Conceptual Framework 

Figure 3.4 presents a conceptual framework of how predisposing factors, trauma, 

other life circumstances, personal characteristics, and substance use may be conceptually 

linked. This framework attempts to integrate the explanatory models of Chilcoat and 

Breslau (1998), Stewart et al. (1998), Hesselbrock and Hesselbrock (2006), Heath and 

Nelson (2002), McFarlane (1998), and van der Kolk (2007); Becker-Blease and Freyd’ 

(2005) and Wasco’ (2003) ideas about social and cultural impacts; and the empirical 

findings presented in Chapter Two. To increase the clarity of a complex model, traumas 

are included generally, though this study separately examines specific types of trauma 

(e.g., childhood sexual or physical abuse, death of parents, adult victimization). 

Substance abuse is also included generally, though type of substance may be 

differentially associated with other factors in the model. The goal of the current study is 

not to test this model as a whole, but rather to test various pathways within the model, 

focusing on the role of multiple traumas. Since the study uses a twin design, individual 

and environmental influences in the trauma/substance association will be analyzed as 

well as possible genetic influences on substance abuse outcomes. In the next chapter on 

the study’s methodology, the particular pathways of this conceptual model to be tested 

are detailed
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Figure 3.4. An integrative model of the sexual assault and substance abuse association. 
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Summary 

The association between sexual assault and substance abuse is complex and is 

likely compounded by the impact of surviving multiple traumas. Numerous factors play 

into this association including factors potentially predisposing a survivor to adverse 

trauma outcomes, psychiatric difficulties, and substance abuse; characteristics of the 

survivor’s personal and environmental resources; and complex interplays between all of 

these. To clarify the association, it would be helpful to account for the impact of these 

various factors. Twin designs provide a useful strategy for doing so by examining these 

factors while also estimating the relative influence of individual characteristics, 

environmental characteristics, and genetic influences. The next chapter describes the 

current study, which examines aspects of the above model and attempts to parse the 

contributing impacts of genetics, environmental factors, and individual-specific factors. 

In that chapter, twin study and its benefits are explained more fully. 
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CHAPTER 4: METHODOLOGY 

This dissertation examines the question of how multiple traumas impact the 

association between sexual assault and substance abuse using data from the Virginia 

Twin Study of Psychiatric and Substance Use Disorders (VATSPSUD). The overall logic 

model for the study is presented below in Table 4.1. The study seeks to build up an 

integrative model to examine this question and Table 4.1 shows the research questions 

and related hypotheses, the empirical grounding for each additional relationship 

hypothesized, data sources, sample description, and data analysis strategy. Hypotheses 

two through eight are tested using the ACE twin approach to structural modeling, which 

is discussed in detail later in this chapter. 

Particulars of the study methodology are presented below in three sections. The 

first section describes the dataset, including description of the VATSPSUD, how the sub-

sample for this study was selected, and VATSPSUD data collection procedures. The 

second section describes the variables used in the study, including source of the variables, 

explanation of zygosity assessment, and measurement properties for study variables. 

Finally, the third section reviews the analytic plan for testing each hypothesis.  
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Table 4.1 
Study Logic Model 
Question Hypotheses Empirical Grounding Data 

Source 
Sample 

Description 
Data 

Analysis 
      
Research Question 1: Do alcohol and drug abuse covary sufficiently to justify a combined substance abuse variable? 
  Hypothesis 1: Alcohol and drug 

abuse will covary strongly.  
Polysubstance abuse is common (cf., NIDA, 
2003) 

FF4 
Interview 
and SRQ 

FF4 SRQ 
Subsample 
(n=1,497) 

Co-twin 
controlled 
structural 
model 

      
Research Question 2: Do different types of trauma predict substance abuse similarly?       
  Hypothesis 2: Child sexual abuse 

(CSA) will statistically predict 
substance abuse.  

Association of CSA and substance abuse (cf., 
Agrawal et al., 2005; Howard & Wang, 2005; 
Jarvis, Copeland, & Walton, 1998; Kendler et 
al., 2000; Kilpatrick, Saunders, & Smith, 2003; 
Sartor et al., 2007; Wilsnack et al., 1997) 

FF4 
Interview 
and SRQ 

FF4 SRQ 
Subsample 
(n=1,497) 

ACE twin 
design 
structural 
model 

  Hypothesis 3: Different types of 
trauma (sexual assault, physical 
abuse, other traumas) will 
statistically predict substance abuse 
similarly.  

Association of types of trauma and substance 
abuse (cf., Ballon, Courbasson, & Smith, 2001; 
Brems et al. 2004; Horwitz et al., 2001; 
Kilpatrick et al., 2003; Moran, Vuchinich, & 
Hall, 2004; Scott, 2007) 

FF4 
Interview 
and SRQ 

FF4 SRQ 
Subsample 
(n=1,497) 

ACE twin 
design 
structural 
model 

  Hypothesis 4: Multiple traumas 
will statistically predict both 
substance abuse and psychiatric 
disorders and, in this relationship, 
substance abuse and psychiatric 
disorders will be significantly 
associated.  

Association of multiple traumas and both 
substance abuse and psychiatric disorders (cf., 
Banyard, Williams, & Siegel, 2001; Becker-
Blease & Freyd, 2005; Finkelhor, Ormrod, 
Turner, & Hamby, 2005; Kendler et al., 2000; 
McFarlane et al., 2005; Pirard et al., 2005; 
Scott, 2007; Tanskanen et al., 2004) 

FF4 
Interview 
and SRQ 

FF4 SRQ 
Subsample 
(n=1,497) 

ACE twin 
design 
structural 
model 
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Research question 3: Do other factors (e.g., family history, social support, adult trauma) help explain the association between multiple 
traumas and substance abuse? 
  Hypothesis 5: Family history 

factors will statistically predict 
multiple traumas and substance 
abuse.  

Family factors influence on trauma (cf., Ballon, 
Courbasson, & Smith, 2001; Brems et al., 2004) and 
substance abuse (cf., Jackson & Sher, 2005; Kendler 
& Prescott, 2006; Kosterman, Hawkins, Guo, 
Catalano, & Abbott, 2000; Lynsky, Heath, Nelson, 
Bucholz, Madden, Slutske, Statham, & Martin, 2002; 
White, Johnson, & Buyske, 2000; Wills et al., 1996; 
Wills, Gibbons, Gerrard, Murry, & Brody, 2003) 

FF2/3 
interviews, 
FF4 
Interview 
and SRQ 

FF4 SRQ 
Subsample 
(n=1,497) 

ACE twin 
design 
structural 
model 

  Hypothesis 6: Intervening variables 
will help explain the pathway 
between trauma and substance 
abuse.   

Social support influence on substance abuse (cf., 
Averna & Hesselbrock, 2001; Chassin, Flora, & 
King, 2004; Chermack, Stoltenberg, Fuller, & Blow, 
2000; Gogineni, Stein, & Friedmann, 2001) 

FF2/3 
interviews, 
FF4 
Interview 
and SRQ 

FF4 SRQ 
Subsample 
(n=1,497) 

ACE twin 
design 
structural 
model 

      
Research Question 4: Is adult sexual assault predicted by a pathway from childhood trauma through substance and psychiatric 
disorders?  
  Hypothesis 7: The pathway of CSA 

by way of substance and 
psychiatric disorders will 
statistically predict increased 
likelihood of adult sexual assault 
(ASA).  

Association of substance abuse and ASA risk (cf. 
Abbey et al., 2004; Masho, Oder, & Adera, 2005; 
Molitor et al., 2000; Tjaden & Thoennes, 2006; 
Ullman, Karabatsos, & Koss, 1999) 

FF4 
Interview 
and SRQ 

FF4 SRQ 
Subsample 
(n=1,497) 

ACE twin 
design 
structural 
model 

  Hypothesis 8: The pathway of 
multiple traumas by way of 
substance and psychiatric disorders 
will statistically predict increased 
likelihood of adult sexual assault.  

Association of substance abuse and ASA risk (cf. 
Abbey et al., 2004; Masho, Oder, & Adera, 2005; 
Molitor et al., 2000; Tjaden & Thoennes, 2006; 
Ullman, Karabatsos, & Koss, 1999) 

FF4 
Interview 
and SRQ 

FF4 SRQ 
Subsample 
(n=1,497) 

ACE twin 
design 
structural 
model 



 82 

Description of the Dataset 

The VATSPSUD Sample 

The VATSPSUD dataset is housed at the Medical College of Virginia at the 

Virginia Institute for Psychiatric and Behavioral Genetics (VIPBG). The director of the 

Institute granted permission to use a de-identified version of the dataset. The dataset 

consists of twins listed in the Virginia Twin Registry, which was developed from birth 

records maintained by the Virginia Department of Health Statistics. To contact twins, 

names and birth dates were matched with other state records (e.g., Department of Motor 

Vehicles). Thus, twins who had left the state or were not listed in these other state records 

were not contacted. The researchers had conducted previous studies that yielded low 

response rates from racial minorities, and since only about 20% of Virginia twins in the 

sampling timeframe were racial minorities, the researchers judged there would have been 

insufficient numbers to analyze this group separately. Thus, the researchers decided to 

include only Whites in their study (Kendler & Prescott, 2006). The exclusion of 

racial/ethnic minorities poses a significant limitation to the VATSPSUD and the 

proposed study by limiting the representativeness of the sample to the population of twins 

as a whole. However, the sample is representative economically and geographically of 

the Virginia’s female White population.  

Sample for the Proposed Study 

 The VATSPSUD consists of two studies, one of female-female (FF) twin pairs 

and one of twin pairs including males, either male-male or male-female (MM/MF) pairs. 

The current study uses only the FF for two reasons. First, although the MM/MF sample 
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contains some assessment of stressful life events (e.g., sexual assault and other traumas), 

data regarding specific characteristics of these events were gathered for the FF sample, 

but not the MM/MF. Previous analyses of the VATSPSUD FF sample show that 

characteristics of a sexual assault may be significant in predicting outcomes such as 

substance abuse (Bulik, Prescott, & Kendler, 2001; Kendler, Bulik, Silberg, Hettema, 

Myers, & Prescott, 2000). Second, a parent study was conducted for the FF sample, but 

not the MM/MF sample; data from the parent study provide measures of family 

environment critical to this study’s analytical models.  

 Other study limitations are that not all respondents participated in all waves of 

data collection and not all parents participated in the Parent Survey. Additionally, 

although the researchers attempted to obtain self-report measures from all interview 

participants, only about 95% (n=1,411) of those who completed interviews also returned 

the self-report questionnaire (SRQ) (Kendler, Bulik, Silberg, Hettema, Myers, & Prescott, 

2000). To meet the needs of the proposed analyses, only those in the FF sample who 

participated in all phases of data collection relevant to this study will be included. The 

VIBPG team sent this researcher several datasets; the SRQ subsample contained 1,497 

women including the 1,411 who returned the SRQ and co-twins who did not return the 

SRQ, but for whom other data were available. To this was added data from other waves 

of data collection. In all, some data were available for 1,944 women, though extensive 

missingness was noted. As described in more detail below, strategies for handling 

missing data were implemented to maximize use of the data. 
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VATSPSUD Data Collection 

In 1986, the National Institute of Mental Health (NIMH) provided initial funding 

for the VATSPSUD to gather data on female-female (FF) twin pairs. Each wave of data 

collection for the FF sample is summarized in Table 4.2. Demographics for the full FF 

sample, as reported by Kendler and Prescott (2006), are available in Appendix A. The 

FF1 sample consisted of twins born between 1934 and 1970, with an addition of a small 

group of twins born between 1970-1974 (FF2 sample). Interviewers who collected the 

data held an undergraduate degree in a behavioral science and a master’s degree in a 

clinical area or had two years of clinical experience. Interviewers conducting in-person 

interviews participated in two weeks of classroom training plus home practice sessions. 

Interviewers conducting phone interviews participated in a week of classroom training 

plus home practice sessions. When participants were willing, interviews were audio-taped 

and monitored for quality assurance. One of the principal investigators made diagnoses of 

psychiatric disorders for FF1 and FF2 samples based on individuals’ responses (Kendler 

& Prescott, 2006). A private donor, Rachel Brown Banks, funded the third wave of FF 

data collection (FF3) while by the National Institute on Alcohol Abuse and Alcoholism 

(NIAAA) and the National Institute on Drug Abuse (NIDA) jointly funded the fourth 

wave of data collection (FF4). 
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Table 4.2 
The VATSPSUD FF Sample  
 
The VATSPSUD Sample      
        
Study Data 

Collection 
Wave 

Sample Description Data 
Collection 

Method 

Data 
Collection 
Timeframe 

Sample 
Size 

Response 
Rate 

Female-Female (FF)   Female-female twins 
born between 1934-
1970 for whom 
current contact 
information could be 
obtained 

    2,352   

  1 Twins 
(FF1) 

Twins who agreed to 
participate 

Personal 
interview 
and self-
report 
measures 

1/1987-
7/1989 

2,164 92% 

  1+ Twins 
(FF1+) 

Twins from FF1 who 
agreed to participate 
on re-contact, twins 
born between 1970-
1974; Only got 
Wave 1 and 4 data 
collection 

    276 91% 

  2 Twins 
(FF2) 

Twins who 
participated in FF1 
and agreed to 
participate in FF2 on 
re-contact 

Phone 
interview 

3/1989-
7/1991 

2,003 93% 

  2 Parents 
(FFP) 

Parents of FF1 
sample 

Personal 
interview 

  1,466 87% 

  3 Twins 
(FF3) 

Twins who had 
participated in FF1 
and agreed to 
participate in FF3 on 
re-contact 

Phone 
interview 

11/1992-
4/1995 

1,899 88% 

  4 Twins 
(FF4) 

Twins who had 
participated in FF1 
or FF1+ and agreed 
to participate in FF4 
on re-contact 

Phone 
interview 
and self-
report 
measures 

7/1995-
4/1997 

1,940 85% 

Note: Developed from Genes, Environment, and Psychopathology: Understanding the Causes of 
Psychiatric and Substance Use Disorders, by K. S. Kendler and C. A. Prescott, 2006, 20-26. 
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Human Subjects Protection 

During data collection, the researchers maintained VATSPSUD data and 

materials by participant identification number with documents linking identification 

numbers with names or other identifying information stored separately. Once data 

collection was complete, the databases containing linked information were destroyed. 

Thus, identifying information such as names can no longer be linked to study data. 

This study uses only de-identified data from the VATSPSUD and those data 

cannot be connected to the original participants. In addition to the protections afforded by 

de-identified data, additional measures were taken to maintain the confidentiality of the 

data. All data were stored electronically on a password-protected computer with sound, 

regularly-updated firewall and virus protection software installed.  The computer is 

housed in a locked office and only the researcher had access to the data files. The study 

protocol received approval from The University of Texas at Austin Institutional Review 

Board for the Protection of Human Subjects (IRB).  
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Measures and Variables 

Measures 

Table 4.3 below provides an overview of the content of twin interviews. Specifics 

of how these data were gathered follows. 

Table 4.3  
Content of the FF Interviews  
 
Content of the FF Twin Interviews  
   
Demographics   
  Age, Date of birth Twins reporting on self 
 Ethnic origin (Anglos only) Twins reporting on self 
  Marital status Twins reporting on self  
  Household composition Twins reporting on self 
  Children Twins reporting on self 
  Education Twins reporting on self 
  Occupational status Twins reporting on self 
  Employment Twins reporting on self 
  Income Twins reporting on self 
  Religious affiliation Twins reporting on self 
Twin Variables   
  Physical similarity Twins reporting on relationship 

  
Contact frequency (as children, adolescents, 
adults) 

Twins reporting on relationship 

  Relationship quality Twins reporting on relationship 
Childhood Risk and Protective Factors   
  Loss of parent Twins reporting on self 
 Other significant death Twins reporting on self 
  Neglect Twins reporting on self 
 Violence and substance abuse in family Twins reporting on self and co-twin 
 Physical Abuse Twins reporting on self and co-twin 
 Sexual Abuse Twins reporting on self and co-twin 
 Family environment Twin, co-twin, and parents 
 Family Interactions (parenting, parent/child) Twin, co-twin, and parents 
Recent Risk and Protective Factors   
  Past-year Stressful Life Events (SLEs) Twins reporting on self 
 Adult sexual assault Twins reporting on self and co-twin 
  Social support Twins reporting on self 
  Marital quality Twins reporting on self 
  Role satisfaction Twins reporting on self 
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Psychological Factors 
  Personality traits Twins reporting on self 
  Coping styles Twins reporting on self  
  Optimism Twins reporting on self  
  Altruism Twins reporting on self  
Psychiatric Difficulties   
  Major Depression Twins reporting on self and co-twin 
  Generalized Anxiety Disorder (GAD) Twins reporting on self and co-twin 
 Co-morbid depression and GAD Twins reporting on self 
  Panic Disorder Twins reporting on self  
  Phobias Twins reporting on self  
  Anorexia Nervosa Twins reporting on self  
  Bulimia Twins reporting on self  
  Conduct Disorder Twins reporting on self  
  Antisocial Personality  Twins reporting on self  
  Treatment history Twins reporting on self  
Substance Use   
  Use, abuse, and dependence on:   
      Tobacco Twins reporting on self and co-twin 
      Alcohol Twins reporting on self and co-twin 

  
    Illicit drugs (cannabis, sedatives, stimulants,   
    cocaine, opiates, hallucinogens, inhalants) 

Twins reporting on self and co-twin 

 Co-morbid drinking and depression Twins reporting on self  
 Co-morbid drug use and depression Twins reporting on self  
  Parental attitudes toward alcohol use Twins reporting on self  
  Alcohol expectancies Twins reporting on self   
Family Psychiatric Difficulties   
  Major Depression  Twins reporting on parents and co-twin 
  Generalized Anxiety Twins reporting on parents and co-twin 
  Substance Use Twins reporting on parents and co-twin 
  Alcoholism Twins reporting on co-twin 
Interviewer Ratings   
  Respondent cooperativeness Interviewer reporting on twin 
  Interview quality Interviewer reporting on twin  
  Household characteristics Interviewer reporting on twin  
Note: Developed from Genes, Environment, and Psychopathology: Understanding the Causes of 
Psychiatric and Substance Use Disorders, by K. S. Kendler and C. A. Prescott, 2006, 28-29. 
 

The researchers frequently used abbreviated versions of validated measures to 

keep the interview within reasonable lengths. The measures of interest for the current 

study include: The Structured Clinical Interview for DSM-III-R (SCID; Spitzer, Williams, 

& Gibbons, 1987), a child sexual abuse measure, measures of family environment and 
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parental bonding, and a stressful life events measure. The SCID was used to assess 

psychiatric disorders and substance abuse. This measure was adapted upon publication of 

the DSM-IV to reflect constructs from both the DSM-III-R and the DSM-IV. Child sexual 

abuse was assessed with a self-report questionnaire based on one published in a 1993 

article by Mullen, Martin, Anderson, Romans, and Herbison (Kendler & Prescott, 2006, 

p. 28). Family environment was assessed using 14 items from the Family Environment 

Scale (Moos & Moos, 1986), while parenting was assessed using the Parental Bonding 

Instrument (PBI; Parker, 1989, 1990; Parker, Tupling, & Brown, 1979). Also available 

are data on parental separations during childhood (e.g., parental death or other loss, 

divorce) and a scale collecting data on child discipline in the family, which supplies items 

to create physical abuse variables. In FF1 and FF2, Stressful Life Events were assessed 

only on occurrence, others involved, and when the event occurred (Kendler & Prescott, 

2006, p. 151). In FF3 and FF4, questions were added regarding the long-term contextual 

threat of the event and whether the participant perceived the event as independent or 

dependent of her own behavior (Kendler & Prescott, 2006, pp. 155-156). In FF3, 

questions were included that assessed psychological dimensions of stressful life events, 

including loss, humiliation, entrapment, and danger (Kendler & Prescott, 2006, p. 157).  

Several strategies were used to ensure reliability in the overall interviews. First, 

the twin and co-twin were interviewed separately by different interviewers. Additionally, 

during FF1, a second interviewer reviewed 53 interviews and coded them separately. 

Results of this process supported the reliability of the interview schedule. Finally, with 

194 respondents in the FF4 study, a different interviewer conducted a repeat interview 
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two to eight weeks after the first interview. Results of this procedure supported good test-

retest reliability for the interview (Kendler & Prescott, 2006). Specific to the reliability of 

DSM diagnosis assessment, test-retest reliability was assessed by different interviewers 

re-interviewing sub-groups of twins approximately one month after their first interview. 

Test-retest reliability was assessed for all of the DSM categories listed above. Results 

presented here are confined to the diagnoses used in the current study, substance 

abuse/dependence, major depression, and generalized anxiety disorder. For major 

depression, 375 twins were re-interviewed and results support relatively good test-retest 

reliability for lifetime major depression (r = 0.88, κ = 0.66 [95% CI = 0.58, 0.74]) and for 

a more narrow definition of major depression (i.e., minimum duration of 4 weeks with 

significant impairment resulting) (r=0.79, κ = 0.54 [95% CI = 0.45, 0.63]) (Kendler & 

Prescott, 2006, p. 54). For generalized anxiety disorder, 194 women were re-interviewed 

and results support fair test-retest reliability (κ = 0.33 [95% CI = 0.14, 0.51]) (Kendler & 

Prescott, 2006, p. 64). 

Assessment of Zygosity 

Kendler and Prescott (2006) report the following procedures for assessing 

zygosity in twin pairs participating in the FF study. Two experienced twin researchers 

conducted blind reviews of photographs and questionnaire responses about physical 

similarities to classify twins as either monozygotic (MZ, identical) or dizygotic (DZ, 

fraternal). When zygosity was uncertain, the researchers attempted to obtain DNA 

samples to assess DNA markers for zygosity. This was done with 119 pairs. By the time 

of the FF4 data collection, DNA tests were more easily obtained, so the researchers 
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gathered additional samples to validate zygosity classifications. Samples were obtained 

from an additional 269 twin pairs, with an over-sample of those pairs in which zygosity 

was more uncertain. As a result, zygosity classification was changed for 12 twin pairs 

(4.5% of those tested), which leads to an estimate of 95% of the original classifications 

being correct. Although there are triplets and quadruplets in the overall VATSPSUD 

sample, the sub-sample for the proposed study contains only twins. 

Variable Measurement Properties 

Nearly all variables used in the analytic plan detailed below had to be created 

from existing VATSPSUD dataset variables. As the number of variables is quite 

extensive, Appendix B contains details about variable creation and measurement 

properties. Two scale composite scores were also created, one for social support and one 

for the Family Environment Scale. The social support composite was a mean score of 

friend, family, and partner support, and, as few items were available to construct this 

composite, its Cronbach’s alpha was expectedly low (alpha=.420). However, since the 

friends, family, and partner social support subscales were more reliable, and had 

consistent questions and response categories, it was decided to combine these into a 

single measure to increase statistical power in analyses. The Family Environment Scale 

composite had an acceptable reliability coefficient for nomothetic research (alpha=.805) 

(Abell, Springer, & Kamata, 2009). 
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Analytic Plan 

The following delineates the analytic plan for the study. It begins with an 

overview of issues particular to analysis of twin data, then discusses data management 

issues particular to this secondary data analysis before discussing data diagnostics and 

strategies used to address missing data and statistical power. The section concludes with 

discussion of how each study hypothesis was tested.  

Twin Data  

The study sought to examine participants’ liability to develop certain conditions 

(e.g., substance abuse) that can arise from genetic, environmental, or individual factors. 

In twin studies, the goal is to parse sources of liability into genetic and environmental 

factors shared with the co-twin and individual-specific factors. These sources can be 

estimated by comparing the degree to which twins resemble one another on a particular 

characteristic. Specifically, Kendler and Prescott (2006, p. 41) state that twin study 

assumes that, for twins growing up together, monozygotic (MZ) twins will share all of 

their genetic and shared environment factors, while dizygotic (DZ) twins will share 

approximately half of their genetics in addition to the shared environment factors. From 

this, it is possible to infer that: (1) if MZ twins show greater similarity on the 

characteristic than do DZ twins, then genetic factors contribute to liability; (2) if MZ 

twins are dissimilar, this suggests that individual-specific factors are contributing; and (3) 

if MZ and DZ twins are equally similar, this suggests that shared environment is 

contributing. Twin researchers generally estimate the amount of variance for each of the 

three sources of liability (Kendler & Prescott, 2006, p. 41). 
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Kendler and Prescott (2006) point out an important concept about environment, 

that although twins may grow up in the same family environment (i.e., the same objective 

environment), due to individual differences, their environment may impact them 

differently (e.g., they may have very different experiences within the family, an 

effectively different environment) and therefore, may have different outcome. In twin 

models, it is only possible to estimate effective environment indirectly, as the 

resemblance in twin pairs unaccounted for by genes. This differs from typical family 

studies in which environment is estimated objectively because environment is separately 

assessed for each child (Kendler & Prescott, 2006, pp. 40-41). 

Data Management 

Two statistical software packages were used for analyses. SPSS version 16.0 was 

used for data management, data diagnostics, and descriptive statistics. Mplus 5.0 

statistical software (Muthén & Muthén, 1998-2007) was used for analyzing structural 

equation models relevant to each hypothesis.  

Data Diagnostics 

Data diagnostics included examination of variable distributions and missing data 

patterns. Variable distributions were examined using descriptive and bivariate analyses 

for variables of relevance to the structural models, including covariates. Univariate 

normality was assessed and, if needed, corrected through transformations prior to running 

analyses. Missing data were addressed using Full Information Maximum Likelihood 

(FIML) estimation, the default in Mplus. FIML requires the assumption that missing data 

are missing at random (MAR), so non-responder analyses and missing data pattern 
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analysis were run to assess for randomness. Non-responder analysis consisted of 

examining possible differences on key variables in the FF sample between those who 

returned the Self-Report Questionnaire and those who did not. Missing data pattern 

analysis examined patterns of missingness across analyzed variables to examine missing 

prevalence and identify potential limits to the MAR assumption.  

Analysis 

The study seeks to address the overarching research question: What is the role of 

multiple traumas in the relationship between sexual assault and substance abuse? To do 

so, the study made use of the twin nature of the dataset by relying heavily on co-twin 

controlled structural equation models (SEM). Because twins share genetic and 

environmental factors that may contribute to development of a characteristic, analyses of 

datasets with data from both twins violate assumptions of independence of observation. 

Co-twin controlled analyses account for this non-independence of observations by 

modeling the non-independence. Covariates included in the models were based on factors 

found in prior research to impact the trauma and substance abuse association. Prior to 

running the SEM models, bivariate analyses were conducted to examine the simple 

relationships between relevant variables. The statistical models for each research 

hypothesis are delineated below.  

A possible difficulty that can arise in co-twin controlled analyses is having 

sufficient numbers of twin pairs who are discordant for a particular condition (e.g., where 

one twin has a history of CSA and the other does not). Another potential difficulty is that 

staff at the VIBPG report that this dataset contains approximately 58% monozygotic twin 
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pairs and 38% dizygotic twin pairs, with the remaining cases being singletons for which 

no data are available on the co-twin. The disparate representation by zygosity group can 

pose issues if there are insufficient twin pairs to provide necessary statistical power for a 

particular phenotype. 

Twin analysis, as noted above, allows for estimates of genetic, shared 

environment, and individual environment impacts on liability for a disorder. The general 

statistical design that was used in this study to generate these estimates is the ACE 

design. The ACE design examines three potential sources of liability for a disorder: 

additive genetic factors (A), shared environmental factors (C for “common”), and 

individual-specific environmental factors (E). ACE designs compare twin similarity on 

disorders (also called their “concordance” for the disorder) to generate estimates of these 

potential sources of liability, the assumptions here being that: (1) individual-specific 

environmental factors are not shared by twins, (2) monozygotic twins raised together (as 

were nearly all twins in this study) will share all of their genetic and shared 

environmental factors, and (3) dizygotic twins will share approximately half of their 

genetic factors and, if raised together, all of their shared environmental factors (Kendler 

& Prescott, 2006, pp. 40-47). These assumptions are perhaps better understood with the 

graphic provided in Figure 4.1. 
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Figure 4.1. General ACE design to estimate sources of liability for a disorder.  

Note: “MZ” are monozygotic twins, “DZ” are dizygotic twins, and “Env” is an abbreviation for 
environment. Reprinted with permission of Guilford Press: Kendler, K. S. & Prescott, C. A. (2006). Genes, 
Environment, and Psychopathology: Understanding the Causes of Psychiatric and Substance Use 
Disorders, p. 46. New York, NY: Guilford Press.  
 

The ACE model uses some basic algebraic equations to estimate the potential 

sources of liability. Beginning with two equations about differences in how genetic and 

common environment impact twins by zygosity status, two equations are key: (1) rMZ = a2 

+ c2 and (2) rDZ = ½ a2 + c2. In the first equation, the additive effects of genetic and 

common environment on monozygotic twins is estimated, while in the second equation, 

the same is done for dizygotic twins. From these two equations, it is possible to derive the 

following estimates of the impacts of genetics, common environment, and individual 

environment on liability for a disorder: (1) a2 = 2(rMZ - rDZ), (2) c2 =  2rDZ - rMZ, and (3) e2 

= 1 - rMZ. From this equation set, it is also possible to estimate pair correlations for twin 

pairs and proportions of variance in liability explained by each component of the model: 
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additive genetic effects, common environment effects, and individual environment 

effects. In the discussion below of structural models analyzed in this dissertation, the 

ACE components are analyzed similarly as in Figure 4.1. However, to more clearly 

present figures in this chapter, the ACE components are not pictured; these will be 

described in more detail in Chapter Five in a discussion of analytic models. 

Research Questions with Models 

Before testing how CSA and multiple traumas impact substance abuse, it is 

important to determine whether alcohol and other types of drugs operate similarly and 

can thus be combined into a single “substance abuse” variable. Ideally, all categories of 

substance abuse will be combined in the analyses to increase statistical power, 

particularly since alcohol and drug prevalence is expected to be somewhat low in this 

sample. Also, in examining the role of multiple traumas on substance use outcomes, it is 

important to examine whether CSA and other types of trauma function similarly in 

statistically predicting substance use. Thus, the following research questions and their 

related hypotheses move through a stepped progression to test these issues prior to 

building a model that tests the overall research question of how multiple traumas impact 

the sexual assault and substance use association. Since significant prior research has been 

done on the VATSPSUD, and this study uses a related, but somewhat different, 

subsample, another important issue to address is replication of analyses similar to those 

already published in the literature (cf., Kendler et al., 2000; Kendler & Prescott, 2006) to 

assure that this study’s findings are consistent. 
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Year of birth may have significant predictive effects on types or amounts of 

substances used (e.g., substances go through periods of “popularity” and this may impact 

prevalence); thus, it is important to examine potential age cohort differences in 

substances used. Should differences in age cohorts be identified, these will be controlled 

for in the analyses. 

The time sequence of traumas and psychiatric issues is a potential issue in the 

analyses. The proposed models examine traumas prior to psychiatric disorder onset, and, 

therefore, exclude any instances of psychiatric disorders occurring prior to the traumas 

incident. A similar issue exists for the relationship between traumas and substance abuse, 

that time sequence is not included in the models. 

Research Question 1: Do alcohol and drug abuse covary sufficiently to justify a 

combined substance abuse variable? 

Hypothesis 1: Alcohol and drug abuse will covary strongly. As mentioned above, 

before testing how CSA and multiple traumas impact substance abuse, it is important to 

determine whether alcohol and other types of drugs covary strongly enough (e.g., using a 

guideline of r > 0.7 as indicative of a large correlation) to be combined into a “substance 

abuse” category, increasing statistical power. If they are found not to covary highly, then 

each category of substance abuse has to be analyzed separately in subsequent analyses. 

Drug abuse includes both illicit drugs and prescription drugs used non-medically for 

which data were made available (i.e., marijuana, cocaine, sedatives, and stimulants). A 

general conceptual model of the proposed analysis is illustrated in Figure 4.2.  
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Figure 4.2. Testing the covariation between alcohol and drug abuse. 

   

 To simplify the following discussion of other research questions, a combined 

substance abuse variable is used, but if analysis showed that alcohol and drug abuse were 

not sufficiently related, then each would have been analyzed as separate variables in 

subsequent analyses.  

Research Question 2: Do different types of trauma predict substance abuse similarly? 

Several models were run to test how different types of trauma statistically predict 

substance abuse, examining: (1) whether CSA predicts substance abuse; (2) whether 

other types of traumas predict substance abuse over and above CSA; (3) whether a 

combined multiple traumas variable predicts substance abuse; and (4) whether trauma 

predicts substance abuse and psychiatric disorders, particularly comorbidity between 

them. All of these models were run as ACE models in order to obtain both path estimates 

and estimates of the relative contributions of genetics, environment, and individual 

characteristics. 

 Hypothesis 2: CSA will predict substance abuse. This hypothesis examines 

whether CSA alone statistically predicts substance abuse. The general conceptual model 

is shown in Figure 4.3. This analysis is similar to ones on other VATSPSUD samples 

reported in the literature (cf., Kendler et al., 2000; Kendler & Prescott, 2006). Therefore, 
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an additional function of this model was to assure consistency in this study with 

previously published studies on related samples. 

Figure 4.3. Testing whether CSA predicts substance abuse. 

 

Hypothesis 3: Different types of trauma (sexual assault, physical abuse, other 

traumas) will predict substance abuse similarly. This hypothesis examines whether it is 

appropriate to combine all types of trauma into a “multiple trauma” variable statistically 

predicting substance abuse, while also testing whether other types of trauma statistically 

predict substance abuse over and above CSA. Given that there may be limited numbers of 

participants in each trauma category and trauma variables may overlap significantly, 

combining trauma types into a “multiple trauma” variable increases statistical power and 

reduces possible multicollinearity. The hypothesis was tested using the general 

conceptual model pictured in Figure 4.4. 

Figure 4.4. Testing whether different trauma types predicting substance abuse. 

 

If different types of trauma were found to associate strongly in the above model 

(e.g., using a guideline of r > 0.7 as indicative of a large correlation) or if significant 
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multicollinearity was identified, the separate trauma types would be combined into a 

“multiple traumas” variable in subsequent analyses. If they operated differently, then they 

would continue to be analyzed separately. For ease of presentation in the following 

discussion of other models, a combined multiple traumas variable is assumed. 

Hypothesis 4: Multiple traumas will predict both substance abuse and psychiatric 

disorders and, in this relationship, substance abuse and psychiatric disorders will be 

significantly associated. Since existing empirical literature identifies significant overlap 

between substance abuse and psychiatric disorders, and since trauma appears to play a 

role in that overlap, this hypothesis tests both whether multiple traumas statistically 

predict substance abuse and psychiatric disorders, as well as the association between 

them. The general conceptual model for this hypothesis is pictured in Figure 4.5. 

Figure 4.5. Testing whether multiple traumas predict substance abuse and psychiatric 
disorders and associations between these outcomes. 

  

Research question 3: Do other factors (e.g., family history, social support, adult trauma) 

help explain the association between multiple traumas and substance abuse? 

Hypothesis 5: Family history factors will predict multiple traumas and substance 

abuse. This hypothesis tests whether family factors (parental substance abuse or 

psychiatric disorders, family environment) statistically predict substance abuse directly or 

indirectly by way of multiple traumas. Figure 4.6 depicts the general conceptual model. 
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Figure 4.6. Testing the role of family factors in predicting substance abuse. 

  

Hypothesis 6: Intervening variables will help explain the pathway between trauma 

and substance abuse.  This hypothesis tests whether intervening variables explain 

pathways between multiple traumas and substance abuse. The general conceptual model 

is presented in Figure 4.7. 

Figure 4.7. Testing the role of intervening variables in how multiple traumas predict 
substance abuse. 

 

Research Question 4: Does a pathway from childhood trauma through substance and 

psychiatric disorders predict adult sexual assault? 

 Two hypotheses were tested, one examining the role of CSA alone, and the other 

examining whether multiple traumas add predictive ability over and above CSA. 

Hypothesis 7: The pathway of CSA by way of substance and psychiatric disorders 

will predict increased likelihood of adult sexual assault. This hypothesis tests whether the 

pathway from CSA to substance abuse and psychiatric disorders increases the statistical 
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likelihood of adult sexual assault (ASA). The general conceptual model for this 

hypothesis is pictured in Figure 4.8. 

Figure 4.8. Testing the pathway between CSA, substance and psychiatric disorders, and 
adult sexual assault. 

 

Hypothesis 8: The pathway of multiple traumas by way of substance and 

psychiatric disorders will predict increased likelihood of adult sexual assault. This 

hypothesis tests whether multiple traumas are more statistically predictive of the pathway 

from substance and psychiatric disorders to adult sexual assault than is CSA alone. The 

general conceptual model is picture in Figure 4.9. 

Figure 4.9. Testing the pathway between multiple traumas, substance and psychiatric 
disorders, and adult sexual assault. 

 

The next chapter presents full analytic models used to test these hypotheses along 

with results for all data diagnostics, univariate, bivariate, and structural models. 
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CHAPTER 5: RESULTS 

Chapter Five presents results of the analyses described in the previous chapter. As 

mentioned there, analyses were done only for participants present in the FF4 Self-Report 

Questionnaire (SRQ) sub-dataset since this questionnaire contains questions on the 

primary predictor of interest, child sexual abuse (CSA). This chapter reviews findings on 

sample demographics, univariate and bivariate distributional analyses, missing data 

analyses, analyses of presumptions underlying the advanced models, and the structural 

equation models. Implications of these findings are discussed in the Chapter Six. 

Demographics 

The SRQ subset consists of 1,497 Caucasian women born between 1934 and 

1970. Not all women included in the subset returned the SRQ; some are co-twins of SRQ 

respondents who participated in other waves of data collection, making data available for 

some models analyzed in this study. Included in the sample are 867 women classified as 

members of a monozygotic twin pair (57.9%), 571 classified as members of a dizygotic 

pair (38.1%), 55 singletons (3.7%), and 4 who were unclassified (0.3%). At FF4, the 

average age was 37.2 years (SD=7.53), with a range from 24.6 to 62.5 years. More than 

half of the women were married (n=819, 54.7%), while 1.3% (n=20) were separated, 

8.1% (n=122) were divorced, 0.5% (n=8) were widowed, and 12% (n=179) had never 

married. Most had children (n=745, 64.9% of those reporting). Most of the women 

worked for pay (n=929, 80.9%), though a substantial number were homemakers (n=191, 

16.6%), and smaller numbers reported being temporarily laid-off (1.5%), unemployed 

(2.4%), retired (0.7%), permanently disabled (0.9%), in school (5.7%), or other 
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employment status (1.9%). Those who worked averaged 41.3 work hours a week 

(SD=11.02). More than one-third of respondents (38.3%) had family incomes between 

$27,000-$59,999, though 13.3% had family incomes less than that, 18.4% had incomes 

between $60,000-$99,999, and 5.1% had family incomes that exceeded $100,000. Only a 

small percentage had not completed high school (1.4%), about one-fifth (20.3%) had 

completed 12 years of education, and the rest had completed between 13-20 years of 

education. 

Univariate Descriptives 

Univariate descriptive statistics were run for all variables used in the models. For 

binary and categorical variables, frequencies and percents are reported. For continuous 

variables, central tendency measures, standard deviations, skewness and kurtosis are 

presented. An overview of findings for trauma, substance use, mental health, social 

support, family history of psychiatric and substance use, and family environment 

indicators is presented below. Results are presented only for cases with full data. 

Appendix C includes seven tables more completely detailing descriptive statistics for 

these variables, including missingness prevalence. Though univariate normality is likely 

not problematic in this large sample, univariate skewness and kurtosis all fall within 

acceptable ranges: less than an absolute value of two for skewness and less than an 

absolute value of two for kurtosis (Miles & Shevlin, 2001). 

Trauma Prevalence 

Trauma variables included in the models are: child sexual abuse before age 16 

(CSA), a harsh physical discipline variable (being hit with an object or fist) used as a 
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proxy for childhood physical abuse, other childhood trauma (loss of a parent to death or 

separation, parental divorce, death of another family member who lived with the child, 

and witnessing violence to one’s twin), multiple traumas (CSA, harsh physical discipline, 

other childhood trauma), and adult trauma (computed from stressful life events data 

gathered in FF1 and FF4, including being a victim of a violent crime, experiencing the 

death of a significant other, having a significant other experience a serious or life-

threatening illness, and composites of these variables).  

Approximately one-third of women in the sample reported childhood sexual abuse 

(n=344, 31.4%). More than half of the respondents reported at least occasional harsh 

physical discipline as a child (n=728, 56.6%). More than two-thirds of women reported 

experiencing either child sexual abuse and/or harsh physical discipline as a child (n=727, 

67.6%). Experiencing parental divorce was relatively uncommon (n=131, 11.4%), and 

parental death was rare (n=45, 3.9%). Surprisingly few women reported experiencing 

sexual assault as an adult (n=166, 15.4%) and given results of other prevalence studies, 

there is a likelihood of under-reporting on this variable. At FF1, nearly half of the women 

reported a significant stressor or trauma in the past year, including being a victim of 

violence, significant deaths, or significant others seriously or terminally ill (n=525, 47%). 

At FF4, a much larger proportion reported a significant stressor or trauma in the past year 

(n=774, 67.4%). 

Substance Use Prevalence  

 Substance use variables include alcohol abuse/dependence, drug abuse (includes 

both illicit drugs and prescription drugs used non-medically), and composite substance 
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abuse variables. Although the original VATSPSUD interviews gathered data about other 

categories of drug use (e.g., opioids, hallucinogens, inhalants), prevalence was 

exceedingly low and the VATSPSUD team did not supply these data.  

 Few women had alcohol dependence diagnoses (n=87, 7.6%) or diagnoses of 

alcohol abuse with no dependence (n=95, 8.3%), meaning that 15.9% (n=182) of the 

sample was diagnosed with an alcohol use disorder. Drug dependence diagnoses were not 

available, but more than half of the women reported using marijuana, cocaine, sedatives, 

or stimulants at some point in their lives (n=593, 51.7%). When alcohol use disorders and 

drug use were combined to create a substance abuse variable, more than half of women 

reported using one or more of these substances (n=610, 55.8%). Of women reporting 

some type of substance abuse, 312 (51.1%) reported poly-substance abuse. 

Psychiatric Disorders Prevalence 

 Psychiatric disorder variables were based on diagnoses made by a psychiatrist and 

include lifetime and past year major depressive disorder (MDD), lifetime and past year 

generalized anxiety disorder (GAD) broadly defined, and co-morbidity variables 

(comorbid alcohol and drug use, comorbid alcohol and MDD, and comorbid drugs and 

MDD). A composite psychiatric disorders variable was also created from MDD and GAD 

variables. Although other psychiatric disorders were included in the VATSPSUD 

interviews, the VATSPSUD team did not supply data for them. 

 Nearly one-third of women reported a history of major depression (n=347, 

30.3%), either lifetime (n=309, 26.9%) and/or past year (n=108, 9.4%). Participants 

reported somewhat lower prevalence of GAD, with lifetime reports of GAD lasting at 
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least one month by 24.5% (n=281) of women and last year reports by 9.9% (n=114) of 

women. Of the 267 women reporting both depression and alcohol abuse, 39.3% (n=105) 

had complete or partial temporal overlap of the depression and alcohol abuse, indicating 

comorbid disorders. Of the 206 women reporting both alcohol and drug problems, 54.9% 

(n=113) reported complete or partial temporal overlap of these problems. Of the 251 

women reporting both depression and drug problems, about a fourth (25.5%, n=64) 

reported complete or partial temporal overlap. 

Social Support 

 Social support variables were created from scales used to assess the frequency and 

quality of social support from friends, family, and partners. An overall quality of support 

composite was created, as was an overall frequency of contact with friends and relatives 

composite. Quality of support was assessed with a Likert-type scale asking about the 

frequency of supportive or non-supportive actions by others. Responses were never, 

rarely, sometimes, and often, coded 0-3, respectively. Participants reported generally high 

levels of support from friends, family, and partners (m=2.41, SD=0.345). Frequency of 

contact data are available only for friends and family, and use a Likert-type scale with 

response categories of more than once per week, once per week, a few times per month, 

once per month, less than once per month, and never. These variables were coded 1-6, so 

lower values indicate higher frequency of contact. The mean frequency of contact was 

1.89 (SD=0.863), which indicates that contact with friends or relatives averaged at least 

once per week. 
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Family Factors 

 Family history variables were for childhood experiences and include parental 

history of psychiatric problems (either a depression episode lasting for two or more 

weeks, or an anxiety episode lasting more than one month) and parental history of 

alcohol abuse lasting more than one month. Parental psychiatric problems are composite 

variables including whether the parent had a history of emotional problems, of depression 

lasting more than two weeks, or of significant anxiety lasting more than one month. More 

than one-fourth of the women reported that, at some point, one or both parents had a 

drinking problem lasting more than a month (n=311, 27.4%), while more than half 

reported that, at some point, one or both of their parents had psychiatric problems as 

defined above (n=622, 54.7%). 

 The FF2 interview included a scale assessing family interactions and 

environment. Questions addressed both harmonious and disruptive family interactions 

and were rated on a Likert-type scale of how often each type of interaction occurred. 

Response categories were often, sometimes, rarely, and never. Scale scores were created 

by reverse coding items addressing harmonious interactions so that for all items, higher 

scores indicated more frequent positive family interactions. Both mean and summed 

composite scores were analyzed and scores generally fell in the “sometimes” category 

(m=2.01, SD=0.406). 

Bivariate Analyses 

Bivariate relationships between variables included in the models are detailed in 

Table 5.1 below. All paths included in the structural models are statistically significant on 
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the bivariate level. However, for those tested with the chi-square statistic, it is important 

to note that this statistic is vulnerable to large sample sizes, as the sample in this study is, 

and therefore may show statistical significance for relatively small effects. 

Table 5.1 
Summary of Bivariate Analyses
 

Variables Test 
Statistic 

2-
tailed 

Sig 

Direction 

Drug abuse and Alcohol 
Abuse/Dependence 

x2 = 
131.5 

<.001 Those with drug abuse were more likely to 
have alcohol abuse/dependence. 

CSA and Substance Abuse x2 = 27.1 <.001 CSA survivors were more likely to use 
substances. 

Physical Abuse and Substance 
Abuse 

x2 = 
5.349  

0.021 Those with PA history were more likely to 
use substances. 

Other Trauma and Substance 
Abuse 

x2 = 
35.99  

<.001 Those with other trauma history were more 
likely to use substances. 

Psychiatric Problems and 
Substance Abuse 

x2 =14.99  <.001 Those with psychiatric problems were more 
likely to use substances. 

CSA and Psychiatric Problems x2 = 
25.40  

<.001 Those with CSA history were more likely 
to report psychiatric problems. 

Physical Abuse and Psychiatric 
Problems 

x2 = 
23.62  

<.001 Those with PA history were more likely to 
report psychiatric problems. 

Other Trauma and Psychiatric 
Problems 

x2 = 
14.82   

<.001 Those with other trauma history were more 
likely to report psychiatric problems 

CSA and Quality of Social 
Support 

t = -6.80 <.001 Those with CSA history reported lower 
quality of social support. 

Physical Abuse and Quality of 
Social Support 

t= 7.26 <.001 Those with PA history reported lower 
quality of social support. 

Other Trauma and Quality of 
Social Support 

t = -6.350 <.001 Those with other trauma history reported 
lower quality of social support. 

Substance Abuse and Quality of 
Social Support 

t = -3.119 0.002 Those who with substance abuse reported 
lower quality of social support. 

Parental Drinking Problems and 
Family Environment Scale 

t = -9.339 <.001 Those reporting parental drinking problems 
reported poorer family environment. 

Parental Psychiatric Problems 
and Family Environment Scale 

t = -7.958 <.001 Those reporting parental psychiatric 
problems reported poorer family 
environment. 
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Missing Data Analysis 

 Structural equation modeling assumes complete data (Kaplan, 2000). However, 

missing data is a problem common to most research and to this study. Mplus (Muthén 

and Muthén, 1998-2007), the primary analysis software used in this study, assumes 

incomplete data are missing at random. Should such an assumption be unwarranted in 

this study, this would pose a study limitation. Therefore, examination of two kinds of 

missingness was done: examining differences between those who responded to the self-

report questionnaire and those who did not and examining patterns of missingness on key 

variables. The following presents results for those analyses. 

Non-Responder Analysis 

 The VATSPSUD sub-sample used in this study consists of those VATSPSUD 

participants who responded to the self-report questionnaire administered in FF4. About 

95% of participants returned the self-report questionnaire (SRQ). If differences exist 

between those who returned this questionnaire and those who did not, this would directly 

impact assumptions about the randomness of the missing data. Analyses were conducted 

to examine whether any such differences exist for all modeled variables, including 

demographics, trauma history, substance abuse history, mental health issues, social 

support, and family factors. It was not possible, however, to compute measures of 

association between responder status and all variables because the VATSPSUD team 

provided some variables only for those who completed the SRQ. These variables include 

income, age, most mental health variables, some substance use variables, all childhood 

and some adult trauma variables, some social support variables, and family factors. 
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 Some statistically significant demographic differences were found. More 

responders than non-responders were married or divorced (

! 

"
2=16.35, p=.003), and 

responders had more years of education (t=-4.412, p<.001). No statistically significant 

differences at the .05 level were found for number of children or average hours worked. 

For the trauma variables available for both responders and non-responders, no 

statistically significant differences were found. Also, no statistically significant 

differences were found on any of the three co-morbidity variables (alcohol 

abuse/dependence and depression, drug use and depression, alcohol abuse/dependence 

and drug use). Of the social support variables, only partner support was available for non-

responders and no statistically significant differences by responder status were found.  

 Thus, other than the differences in marital status and education, no statistically 

significant differences could be identified between SRQ responders and non-responders, 

which provides some support for the randomness of the missing data. However, the two 

demographic differences found, in addition to the inability to fully test other potential 

differences, does limit inference about missing data randomness.  

Missing Data Pattern Analysis 

 Table 5.2 below details patterns of missingness for relevant variables in the SRQ 

subset of data. In the table, each pattern of missingness is numbered in the top row.  An 

‘x’ indicates that the data for that variable have no missing values in that pattern. 

Examination of this analysis shows that 957 cases had no missing data on any modeled 

variable. Missing data patterns 21, 22, and 24 have sufficiently high missingness (n=86, 

n=83, n=17, respectively) that these cases were not included in analyses; these patterns 
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are somewhat problematic for MAR assumptions because they have missingness on both 

the primary predictor variable (CSA) and primary outcome variables (substance abuse). 

Pattern 15 (n=39) is missing CSA, other trauma, and multiple trauma data, while patterns 

8 (n=12) and 10 (n=16) are also missing some childhood trauma variables. Thus, these 

cases were not available for analyses involving childhood trauma. Pattern 6 (n=25) is 

missing only adult trauma data at FF1.   
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Table 5.2 
Missing Data Patterns on Relevant Variables 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Zygosity x x x x x x x x x x x x x x x x x x x x x x     
Alcohol x x x x x x x x x x x x x x x x x x        x    
Drugs x x x x x x x x x x x x x x x x x x        x    
Psychiatric 
Problems x x x x x x x x x x x x x x x x x x x      x    
CSA x x x x x x x x x x x x           x  x     x    
Harsh Physical 
Discipline x x x x x x x x x    x x x x x    x  x  x  x x  
Other Traumas x x x x x x x   x x  x x          x  x     x    
Multiple 
Traumas x x x x x x x                     x  x     x    
Adult Trauma, 
F1 x x x x x   x  x x x x  x  x    x    x     x    
Adult Trauma, 
F4 x x x x x x x x x x x x x x x x x x x x    x    
Support 
Quality x x x x  x x x x x  x x x x x x x x  x     x    
Parental 
Substance 
Abuse x x    x  x  x x x x x x    x  x  x  x     x    
Parental 
Psychiatric 
Problems x  x   x x x  x x x x x x   x  x  x  x  x  x x  
Family 
Environment 
Scale x x x x x x x x x    x x x x x    x  x  x  x x  
                                                  
Frequency 957 3 3 6 1 25 1 12 1 16 1 1 6 1 39 1 3 1 1 1 86 83 2 17 
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The Mplus software uses Full Information Maximum Likelihood (FIML) as the 

default missing data approach and FIML assumes missing at random. Given the above 

findings about missing data, it is possible that the data are not missing at random, though 

full analysis of this issue is beyond the scope of this dissertation. Consequently, 

statements about the generalizability of study findings will be made with caution.  

Age Cohort Analysis 

 The VATSPSUD dataset consists of twins born between 1934 and 1974 and data 

were collected between 1987 and 1997. Given changes in drug use and availability that 

occurred during this period, as well as changing cultural attitudes towards women 

drinking alcohol, examining potential cohort effects in alcohol and drug use was 

indicated before proceeding to the structural models. Should significant differences be 

detected between age cohorts in use patterns, then it might be necessary to control for this 

effect in subsequent models. 

 The sample was divided into two age cohorts, those born before and after 1965, 

and chi-square statistics were used to assess for significant differences in substance use 

between the age cohorts. Examining drug types by age cohort showed statistically 

significant differences in marijuana use (

! 

"
2=4.378, p=.036) and sedative use (

! 

"
2=6.243, 

p=.012), but not for cocaine or stimulant use, nor for alcohol abuse or dependence. When 

the composite measure of drug use was examined, it also showed no statistically 

significant differences by age cohort, though the composite measure of substance use 

(both drugs and alcohol) did show statistically significant differences (

! 

"
2=4.36, p=.037) 

between age cohorts. However, since the chi-square statistic is vulnerable to large sample 
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sizes such as this one (n=1,147 for these analyses), and likely to show significance for 

very small effects, examination of the differences in proportions is a better way to assess 

whether statistically significant findings have practical significance. Table 5.3 presents 

crosstab results for substance use variables that were statistically different by age cohort. 

These results indicate that the differences are relatively small. Thus, age cohort effects 

are minimal enough to omit this variable from subsequent analyses. 

Table 5.3 
Crosstab Results for Substance Use Variables Found to be Significantly Different by Age 
Cohort 
 

Substance  Pre-1965 Post-1965 
Marijuana       
  Negative  482 (51.6%) 93 (43.7%) 
  Positive 452 (48.4%) 120 (56.3%) 
Sedatives       
  Negative 845 (90.5%) 204 (95.8%) 
  Positive 89 (9.5%) 9 (4.2%) 
Substance abuse, all substances       
  Negative 451 (48.3%) 86 (40.4%) 
  Positive 483 (51.7%) 127 (59.6%) 

 

Structural Model Results 

 As detailed in Chapter Four, several structural models were estimated using 

Mplus software. Most of these use the ACE design also described in Chapter Four. Both 

model fit statistical findings and tables summarizing parameter estimates are presented 

below. Model fit statistics provide a measure of how well a hypothesized analytic model 

explains or “fits” the observed data. In examining model fit statistics it is important to 

note that “good fit” does not prove a model; rather, these statistics are most useful for 

deciding whether a model has such poor fit that it should be rejected as not explaining the 
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data well. Even with good fit statistics, it is possible that underlying problems exist such 

as (1) the model simply corresponds to a correct model but is not correct itself, (2) the 

model fits nonrepresentative data, but would not fit representative data, or (3) that there 

are so many parameters in the model that it could not be found to have poor fit (Kline, 

2005). Additionally, it is important to remember that statistical significance is not the 

same as substantive or practical significance. 

 The Mplus software contains a number of statistics that were used in this study to 

assess how well the data fit the hypothesized models tested. These include the model chi-

square, the comparative fit index (CFI), the Tucker-Lewis index (TLI, also called the 

non-normed fit index), and the root mean square error of approximation (RMSEA). 

Predictive fit indices such as the Akaike information criterion (AIC) and the Bayes 

information criterion (BIC) are not available for ACE models in Mplus. As any chi-

square is sensitive to large sample sizes (and this study’s sample is large), model chi-

square results are reported, but not relied upon for assessment of model fit. 

 Model fit indices have different strengths and interpretive guidelines for the 

indices vary. The CFI compares a baseline model, which assumes no population 

covariances in the observed variables, with the hypothesized model. CFI can have values 

up to 1.0 and a CFI greater than .90 indicates reasonably good fit, though a value of 1.0 

does not indicate perfect fit, only that the chi-square of the research model is less than its 

degrees of freedom (Kline, 2005). The TLI compares the baseline and research models on 

their ratios of the model chi-square to degrees of freedom, thus it favors more 

parsimonious models. If the TLI is greater than 1, it is set at 1, and guidelines for 
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interpretation are that values between .90 and .95 are acceptable, and values greater than 

.95 are good (Kenny, 2009). Both the CFI and TLI depend on the size of the correlations 

among variables and if correlations are low, these indices will also be low. However, in 

twin data, correlations between twin and co-twin data are likely to be high, so it is 

possible that large CFI and TLI results may be expected. RMSEA is referred to as a 

parsimony-adjusted index and also favors simpler models. Because RMSEA estimates 

the amount of error of approximation per degree of freedom, accounting for sample size, 

lower RMSEA values indicate better fit, with less than .05 indicating good fit, .05-.08 

indicating reasonable fit, and greater or equal to .10 indicating poor fit (Kline, 2005). 

RMSEA results can be misleading with small samples and few degrees of freedom 

(Kenny, 2009). 

 As discussed in Chapter Four, most of the structural models analyzed use the 

ACE modeling approach, which estimates three latent sources of liability for a disorder 

such as substance abuse: genetics, common environment, and individual characteristics. 

The approach requires estimating paths separately for monozygotic (MZ) and dizygotic 

(DZ) twins because of assumptions underlying ACE modeling, namely that: (1) MZ 

twins share all of their genetic and environmental factors; and (2) DZ twins share half of 

their genetic factors and all of their environmental factors. In the structural models, then, 

pathways between twin pair members on the latent ACE components are set to the 

following values: 1.0 for the MZ genetics pathway, 0.5 for the DZ genetics pathway, 1.0 

for all twins on the common environment pathway, and individual characteristics are not 
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constrained. From this, the three latent ACE components are estimated as new variables 

in the model.  

As a result of using the ACE approach, structural modeling analysis results 

include parameter estimates for two broad categories. First, pathways between observed 

variables are presented separately for MZ and DZ twins. Comparisons of differences 

between MZ and DZ results can allow for general interpretation of the ACE components, 

specifically: (1) if MZ twins are much more similar than are DZ twins, then it is likely 

that genetics plays a strong role in the outcome; (2) if MZ and DZ twins are similar, then 

it is likely that environment, not genetics, has a stronger influence on outcomes; and (3) if 

MZ twins are dissimilar, then individual characteristics are likely at work. However, 

comparison of all of these pathways and the occasionally small differences between them 

can be complicated and are easier to understand using the second category of parameters 

presented, the computed ACE estimates. Three ACE estimates were computed: genetics, 

common environment, and individual-specific environment / characteristics. From these, 

it is possible to compute the proportion of total ACE component variation that is due to 

genetics (computed as: A2 / (A2+C2+E2)). The constraints used to compute these 

estimates imply a limitation in ACE estimations, namely, that while genetic and 

environment estimates are computed directly, individual characteristics cannot be and are 

computed as the variance left over after accounting for genetics and environment. The 

obvious limitation in this is that any error in estimation is included in the individual 

component, thereby potentially inflating this estimate. Another issue in interpreting ACE 

components, particularly with dichotomous variables, is that the confidence intervals for 
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the genetic and shared environmental components will be larger than the interval for 

individual characteristics because, as indices of “familial resemblance,” genetics and 

shared environment are correlated with each other (Kendler & Prescott, 2006, p. 56). 

Covariance of Alcohol and Drug Use 

A co-twin controlled (non-ACE) model controlling for use of both alcohol and 

drugs was used to assess whether alcohol and drug variables could be combined into a 

single substance abuse variable.  Figure 5.1 depicts the model and Table 5.4 presents 

parameter estimates. Model fit statistics indicate a poorly-fit model: the chi-square was 

statistically significant (

! 

"
2=121.719, df=4, p<0.001) and other statistics not vulnerable to 

large samples also indicate a poor fit (CFI=0.768, TLI=0.709, RMSEA=0.205). However, 

covariation estimates from this model can be used to answer the question of whether 

alcohol and drug variables can be combined. Examination of Table 5.4 shows a fair 

degree of correspondence between alcohol and drugs. Results in this table are presented 

as tetrachoric correlations, which estimates for two dichotomous variables what the 

Pearson’s r would be if both variables were continuous and normally distributed (Kline, 

2005). For the twin one group, the tetrachoric correlation was 0.651 (p<0.001) and for the 

twin two group, the correlation was 0.680 (p<0.001). Although these estimates do not 

quite meet the hoped-for guideline of 0.7 or greater, they are sufficiently close. 

Therefore, to maximize statistical power, a combined substance abuse variable was used 

in subsequent analyses.   
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Figure 5.1. Co-twin controlled model of covariation between alcohol and drug use. 

 

Table 5.4 
Results of the Co-twin Controlled Model of Alcohol and Drug Use 
  
 Estimate 95% CI Standard Error 2-tailed Sig 
Alcohol1/Alcohol2 0.394 0.166-0.621 0.088 <.001 
Drugs1/Drugs2 0.699 0.579-0.819 0.046 <.001 
Alcohol1/Drugs1 0.651 0.511-0.790 0.054 <.001 
Alcohol2/Drugs2 0.680 0.521-0.839 0.062 <.001 

Note: Alcohol1 and Drugs1 are twin one data while Alcohol2 and Drugs2 are twin two data. 
 
ACE Model of Substance Abuse 

 The next model examines the ACE components for substance abuse, perhaps best 

understood by examining Figure 5.2 below. Although the chi-square model fit statistic 

was significant (

! 

"
2=11.682, df=3, p=0.009), which indicates the hypothesized model 

does not explain the observed data well, other fit statistics less vulnerable to sample size 

suggest either good fit (CFI=0.978, TLI=0.985) or adequate fit (RMSEA=0.091). Path 

estimates, also tetrachoric correlation estimates, are presented in Table 5.5, and show that 

all components of the ACE model contribute significantly to substance abuse by women 

in this sample, with the largest effect being genetic, the second largest being common 

environment, and much smaller effects from individual characteristics. It is worth 

reiterating that individual characteristic confidence intervals will be narrower than for the 

other ACE components because genetics and common environment are correlated 

estimates (e.g., both estimates of familial resemblance). It is also interesting to note a fair 
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degree of concordance for substance abuse among twin pairs, with MZ twins showing 

greater concordance (r = 0.818) than do DZ twins (r = 0.588). As discussed above, when 

MZ twins are more similar for a condition than are DZ twins, this supports the 

contribution of genetics to that condition. In this model, genetics explain 46% of ACE 

component contributions to liability for substance abuse. 

Figure 5.2. Estimating ACE components for substance abuse. 
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Table 5.5 
Parameter Estimates of the ACE Components for Substance Abuse 
  
  Estimate 95% CI StandError 2-tailed Sig 
Monozygotic        

  
Substance Abuse1/ 
Substance Abuse2 0.818 0.706-0.929 0.043 < .001 

Dizygotic          

  
Substance Abuse1/ 
Substance Abuse2 0.588 0.354-0.822 0.091 < .001 

ACE parameters        
  Genetic 0.678 0.296-1.060 0.148 < .001 
  Common environment 0.598 0.197-1.000 0.156 < .001 

  
Individual 
characteristics 0.182 0.071-0.294 0.043 < .001 

Note: SubstanceAbuse1 and SubstanceAbuse2 are outcomes for twins one and two, respectively.  
 
ACE Model of Child Sexual Abuse Predicting Substance Abuse 

 The third model is a path model of child sexual abuse (CSA) statistically 

predicting substance abuse, including ACE component estimation. Other VATSPSUD 

researchers have analyzed this issue with somewhat different VATSPSUD sub-samples, 

methods, and variables; therefore, an additional purpose of this model is to assure 

consistency in these analyses with previous studies. This model yields a non-significant 

chi-square fit statistic (

! 

"
2=9.003, df=6, p=0.173) and other fit statistics also indicate good 

fit (CFI=0.993, TLI=0.988, RMSEA=0.038). Comparison of model fits statistics suggests 

that this model better explains the data than do the models presented in Figures 5.1 and 

5.2. Figure 5.3 graphically depicts the ACE model of CSA predicting substance abuse. 

To simplify the figures for this and subsequent models, the latent variable of substance 

abuse liability is not pictured and ACE paths are drawn directly to the observed substance 

abuse variables.  
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 Table 5.6 presents parameter estimates and includes two different types of 

estimates based on the types of variables in the relationship being tested. Correlational 

relationships (shown as “variable1/variable2) are tested with tetrachoric correlations. 

Probit estimates are used to test regressed relationships where the dependent variable is 

dichotomous (shown as “variable 1 on variable 2”). Probit analysis is similar to logistic 

regression, but unlike logistic regression, which uses the logit transformation of data, 

probit uses the probit transformation, which assumes an underlying normal distribution 

for dichotomous variables (Tabachnick & Fidell, 2007). Since probit estimates are based 

on a cumulative normal probability distribution, interpretation is rather complex and 

requires thinking in the z metric. For example, the twin one probit coefficient for 

substance abuse regressed on CSA is 0.332, meaning that CSA increases the likelihood of 

substance abuse by .332 standard deviations. This is easier to understand when probit 

estimates are converted to probabilities, which can be done by adding the path estimate to 

the negative of the dichotomous variable’s threshold (threshold = - intercept), then using 

the ‘cdfnorm’ function in SPSS to transform the result to a probability.  

 Table 5.7 presents results of the probit conversion separately for monozygotic 

(MZ) and dizygotic (DZ) twins. As discussed above, given the way ACE components are 

computed in these structural models, twin group one data are presented separately from 

their co-twins, twin group two. These results show that, for MZ twins, CSA history 

increases the probability of substance abuse by .60 and .63 for twin groups one and two, 

respectively. For DZ twins, CSA history increases the probability of substance abuse by 

.69 and .75 for twin groups one and two, respectively. Examination of the ACE parameter 
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estimates shows that all components (genetics, shared environment, and individual-

specific environment/individual characteristics) contribute significantly to substance 

abuse outcomes. Again the largest contribution is genetic, which accounts for 48.3% of 

the ACE total variance, and individual characteristics have limited influence.  These 

findings are consistent with previous findings using other VATSPSUD sub-samples (cf., 

Kendler et al., 2000; Kendler & Prescott, 2006). The model also shows that twin pairs 

have statistically significant resemblance on CSA history and substance abuse outcomes. 

Figure 5.3. The ACE model of CSA predicting substance abuse. 

 



 126 

Table 5.6 
Parameter Estimates for ACE Model of CSA Predicting Substance Abuse 
   
  Estimate 95% CI StandError 2-tailed Sig 
Monozygotic        
  SubstanceAbuse1 on CSA1 0.332 0.006-0.658 0.127 0.009 

  
Substance Abuse2 on 
CSA2 0.393 -0.009-0.795 0.156 0.012 

  
Substance Abuse1/ 
Substance Abuse2 0.805 0.693-0.918 0.044 < .001 

  CSA1/CSA2 0.094 0.064-0.125 0.012 < .001 
Dizygotic        
  SubstanceAbuse1 on CSA1 0.577 0.238-0.916 0.132 0.046 

  
Substance Abuse2 on 
CSA2 0.751 0.260-1.243 0.191 < .001 

  
Substance Abuse1 
/Substance Abuse2 0.564 0.333-0.794 0.090 < .001 

  CSA1/CSA2 0.056 0.014-0.097 0.016 0.001 
ACE parameters        
  Genetic 0.695 0.326-1.064 0.143 < .001 
  Common environment 0.567 0.149-0.986 0.162 < .001 
  Individual characteristics 0.195 0.082-0.307 0.044 < .001 

Note: SubstanceAbuse1 and CSA1 are twin one data, while SubstanceAbuse2 and CSA2 are twin two data.  

Table 5.7 
Probabilities Associated with the ACE Model of CSA Predicting Substance Abuse 
  
  Probability 
Monozygotic     
  SubstanceAbuse1 on CSA1 0.60 
  Substance Abuse2 on CSA2 0.63 
Dizygotic     
  SubstanceAbuse1 on CSA1 0.69 
  Substance Abuse2 on CSA2 0.75 

 

ACE Model of Childhood Traumas Predicting Substance Abuse 

 The fourth model builds on the previous model to examine whether other types of 

childhood trauma statistically predict substance abuse over and above child sexual abuse. 

Trauma types included are CSA, the physical abuse proxy variable, and the other traumas 

variable (includes parental death, death of another significant family member living with 
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the child, parental divorce, witnessing violence to one’s twin). This model yields a non-

significant chi-square fit statistic (

! 

"
2=11.027, df=11, p=0.441) and other fit statistics 

indicating good fit (CFI=1.0, TLI=1.0, RMSEA=0.002). Comparison of model fits 

statistics suggests that this model better explains the data than do the previous models 

analyzed. Although this model does have many parameters, the CFI, TLI, and RMSEA 

all favor more parsimonious models and therefore, results still suggest that this model 

provides a better fit than previous models. Given the literature reviewed in Chapter Two 

about independent contributions of different types of trauma to substance abuse 

outcomes, this is not unexpected. The model is depicted graphically in Figure 5.4 below, 

parameter estimates are detailed in Table 5.8, and probabilities of regressed relationships 

are presented in Table 5.9.  

 Examination of parameter estimates shows statistically significant covariance 

between nearly all sets of trauma variables. Given this and the strong covariation found 

for types of trauma in the bivariate analyses, multicollinearity likely exists between types 

of trauma in this sample. Therefore, subsequent analyses use a combined ‘multiple 

traumas’ variable. Examination of the ACE parameter estimates shows that all 

components contribute significantly to substance abuse outcomes. Once again genetics 

makes the largest contribution, 46.7% of total ACE component variation, and individual 

characteristics have limited influence.  
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Figure 5.4. The ACE model of childhood traumas predicting substance abuse. 

 

 
Table 5.8 
Parameter Estimates for the ACE Model of Childhood Traumas Predicting Substance 
Abuse 
 

  Estimate 95% CI 
Standard 

Error 2-tailed Sig 
Monozygotic        
  SubstanceAbuse1 on CSA1 0.238 -0.137-0.612 0.145 0.102 
  SubstanceAbuse1 on PA1 -0.096 -0.415-0.223 0.124 0.436 

  
SubstanceAbuse1 on 
OtherTrauma1 0.405 0.076-0.733 0.128 0.002 

  Substance Abuse2 on CSA2 0.222 -0.276-0.157 0.193 0.251 
  SubstanceAbuse2 on PA2 0.038 -0.332-0.409 0.144 0.789 

  
SubstanceAbuse2 on 
OtherTrauma2 0.392 -0.025-0.809 0.162 0.015 

  
Substance Abuse1/Substance 
Abuse2 0.776 0.658-0.894 0.046 < .001 

  CSA1/CSA2 0.093 0.061-0.126 0.013 < .001 
  PA1/PA2 0.100 0.075-0.126 0.010 < .001 
  OtherTrauma1/OtherTrauma2 0.173 0.157-0.189 0.006 < .001 
  PA1/CSA1 0.039 0.010-0.067 0.011 < .001 
  CSA1/OtherTrauma1 0.070 0.044-0.097 0.010 < .001 
  PA1/OtherTrauma1 0.058 0.030-0.085 0.011 < .001 
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  PA2/CSA2 0.022 -0.014-0.058 0.014 0.113 
  CSA2/OtherTrauma2 0.093 0.061-0.125 0.012 < .001 
  PA2/OtherTrauma2 0.044 0.008-0.080 0.014 0.002 
Dizygotic        
  SubstanceAbuse1 on CSA1 0.445 0.046-0.844 0.155 0.004 
  SubstanceAbuse1 on PA1 -0.050 -0.439-0.338 0.151 0.739 

  
SubstanceAbuse1 on 
OtherTrauma1 0.383 -0.014-0.781 0.154 0.013 

  Substance Abuse2 on CSA2 0.512 -0.053-1.076 0.219 0.020 
  SubstanceAbuse2 on PA2 0.322 -0.165-0.810 0.189 0.088 

  
SubstanceAbuse2 on 
OtherTrauma2 0.256 -0.263-0.775 0.202 0.204 

  
Substance Abuse1/Substance 
Abuse2 0.543 0.312-0.773 0.089 < .001 

  CSA1/CSA2 0.052 0.010-0.094 0.016 0.001 
  PA1/PA2 0.097 0.065-0.129 0.012 < .001 
  OtherTrauma1/OtherTrauma2 0.124 0.082-0.166 0.016 < .001 
  PA1/CSA1 0.018 -0.020-0.055 0.015 0.231 
  CSA1/OtherTrauma1 0.060 0.026-0.094 0.013 < .001 
  PA1/OtherTrauma1 0.058 0.027-0.090 0.012 < .001 
  PA2/CSA2 0.017 -0.031-0.066 0.019 0.358 
  CSA2/OtherTrauma2 0.030 -0.016-0.076 0.018 0.093 
  PA2/OtherTrauma2 0.046 0.002-0.090 0.017 0.008 
ACE parameters        
  Genetic 0.683 0.307-1.059 0.146 < .001 
  Common environment 0.556 0.131-0.982 0.165 0.001 
  Individual characteristics 0.224 0.106-0.342 0.046 < .001 
 Note: SubstanceAbuse1, CSA1, PA1, OtherTrauma1 are twin one data, while the corresponding variables 
with a 2 are twin two data.  
 

As discussed above, probit estimates are more easily understood when converted 

to probabilities of an outcome given a predictor, as in Table 5.9. All types of trauma 

increase the probability of substance abuse. For MZ twins, traumas other than CSA and 

physical abuse predict substance abuse most strongly, with probabilities of .55 for both 

twin one and two groups. For DZ twins, CSA predicts substance abuse most strongly, 

with probabilities of .57 and .60 for twin one and two groups, respectively. However, 

differences between MZ and DZ twins are relatively small in these relationships. 



 130 

Table 5.9 
Probabilities Associated with the ACE Model of Childhood Traumas Predicting 
Substance Abuse 
 
  Probability 
Monozygotic   
  SubstanceAbuse1 on CSA1 0.49 
  SubstanceAbuse1 on PA1 0.36 
  SubstanceAbuse1 on OtherTrauma1 0.55 
  Substance Abuse2 on CSA2 0.48 
  SubstanceAbuse2 on PA2 0.41 
  SubstanceAbuse2 on OtherTrauma2 0.55 
Dizygotic   
  SubstanceAbuse1 on CSA1 0.57 
  SubstanceAbuse1 on PA1 0.38 
  SubstanceAbuse1 on OtherTrauma1 0.55 
  Substance Abuse2 on CSA2 0.60 
  SubstanceAbuse2 on PA2 0.52 
  SubstanceAbuse2 on OtherTrauma2 0.50 

 
 
ACE Model of Multiple Traumas Predicting Substance Abuse 

 The fifth model used a combined multiple childhood traumas variable (CSA, 

physical abuse, other traumas) to statistically predict substance abuse. This model yields 

a non-significant chi-square fit statistic (

! 

"
2=3.216, df=5, p=0.667) and other fit statistics 

indicating good fit (CFI=1.0, TLI=1.008, RMSEA<0.001). Figure 5.5 depicts the model 

graphically and Table 5.10 details parameter estimates. Examination of the estimates 

shows that all paths between multiple traumas and substance abuse are significant. Table 

5.11 presents probabilities associated with the probit parameter estimates from Table 

5.10. Examining these results shows that multiple traumas increase the probability for 

substance abuse by .46 and .47 for MZ twin groups one and two, and by .48 and .52 for 

DZ twin groups one and two. ACE parameter estimates show that all components 

contribute significantly to substance abuse outcomes. Once again, the largest contribution 
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is from genetics, which contributes 50.8% of the total ACE component variation, and 

individual characteristics have limited influence.  

Figure 5.5. The ACE model of multiple childhood traumas predicting substance abuse. 
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Table 5.10 
Parameter Estimates for the ACE Model of Substance Abuse Predicted by Multiple 
Traumas 
 

  Estimate 95% CI 
Stand 
Error 

2-tailed 
Sig 

Monozygotic        

  
SubstanceAbuse1 on 
MultipleTraumas1 0.128 0.026-0.230 0.040 0.001 

  
Substance Abuse2 on 
MultipleTraumas2 0.155 0.040-0.271 0.045 0.001 

  Substance Abuse1/Substance Abuse2 0.790 0.674-0.906 0.045 < .001 
  MultipleTraumas1/MultipleTraumas2 1.385 0.975-1.794 0.159 < .001 
Dizygotic        

  
SubstanceAbuse1 on 
MultipleTraumas1 0.178 0.071-0.285 0.041 < .001 

  
Substance Abuse2 on 
MultipleTraumas2 0.271 0.137-0.405 0.052 < .001 

  Substance Abuse1/Substance Abuse2 0.536 0.304-0.768 0.090 < .001 
  MultipleTraumas1/MultipleTraumas2 1.070 0.643-1.497 0.166 < .001 
ACE parameters        
  Genetic 0.713 0.351-1.075 0.140 < .001 
  Common environment 0.531 0.082-0.980 0.174 0.002 
  Individual characteristics 0.210 0.094-0.326 0.045 < .001 
Note: SubstanceAbuse1 and MultipleTraumas1 are twin one data, while corresponding twin two variables 
are indicated with a 2.  
 
Table 5.11 
Probabilities Associated with the ACE Model of Multiple Traumas Predicting Substance 
Abuse 
 
  Probability 
Monozygotic   
  SubstanceAbuse1 on MultipleTraumas1 0.46 
  Substance Abuse2 on MultipleTraumas2 0.47 
Dizygotic   
  SubstanceAbuse1 on MultipleTraumas1 0.48 
  Substance Abuse2 on MultipleTraumas2 0.52 

 

ACE Model of Multiple Traumas Predicting Substance Abuse and Psychiatric Disorders 

 This model adds psychiatric disorders as an outcome, using the combined 

multiple childhood traumas variable to statistically predict both psychiatric disorders and 
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substance abuse. This model yields a non-significant chi-square fit statistic (

! 

"
2=9.765, 

df=10, p=0.461) and other fit statistics indicating good fit (CFI=1.0, TLI=1.001, 

RMSEA=0.000). Figure 5.6 depicts the model graphically and Table 5.12 details 

parameter estimates, which are tetrachoric correlations for correlational relationships and 

probit estimates for regressed relationships. Examination of the estimates shows that all 

paths from multiple traumas to psychiatric disorders and substance abuse are significant, 

and that there is no statistically significant covariance between psychiatric disorders and 

substance abuse. This latter finding is surprising given the high prevalence of 

comorbidity reported in the literature (see Chapter Two). ACE parameter estimates show 

that all components contribute significantly to substance abuse outcomes; again the 

largest contributions to both substance use and psychiatric disorders are genetic, 

contributing 51.2% of the ACE variation for substance abuse and 46.3% of the ACE 

variation for psychiatric disorders. Substance abuse shows less influence from individual 

characteristics, but more from common environment, while psychiatric disorders show 

the reverse, i.e., much stronger influence from individual characteristics and less 

contribution from common environment.  
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Figure 5.6. Estimating the ACE model of multiple childhood traumas predicting 
substance abuse and psychiatric disorders. 
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Table 5.12 
Parameter Estimates for ACE Model of Multiple Traumas Predicting Substance Abuse 
and Psychiatric Disorders 
 

  Estimate 95% CI 
Stand 
Error 

2-tailed 
Sig 

Monozygotic        

  
SubstanceAbuse1 on 
MultipleTraumas1 0.128 0.026-0.231 0.040 0.001 

  Psych1 on MultipleTraumas1 0.175 0.075-0.274 0.038 <.001 

  
Substance Abuse2 on 
MultipleTraumas2 0.155 0.040-0.270 0.045 0.001 

  Psych2 on MultipleTraumas2 0.174 0.063-0.284 0.043 <.001 
  Substance Abuse1/Substance Abuse2 0.790 0.674-0.907 0.045 <.001 
  Psych1/Psych2 0.463 0.258-0.669 0.080 <.001 
  Substance Abuse1/Psych1 0.140 -0.055-0.334 0.076 0.064 
  Substance Abuse2/Psych2 0.104 -0.136-0.345 0.093 0.264 
  MultipleTraumas1/MultipleTraumas2 1.376 0.964-1.788 0.160 <.001 
Dizygotic        

  
SubstanceAbuse1 on 
MultipleTraumas1 0.177 0.070-0.283 0.041 <.001 

  Psych1 on MultipleTraumas1 0.191 0.088-0.294 0.040 <.001 

  
Substance Abuse2 on 
MultipleTraumas2 0.271 0.137-0.406 0.052 <.001 

  Psych2 on MultipleTraumas2 0.221 0.090-0.353 0.051 <.001 
  Substance Abuse1/Substance Abuse2 0.534 0.302-0.766 0.090 <.001 
  Psych1/Psych2 0.232 -0.069-0.532 0.117 0.047 
  Substance Abuse1/Psych1 0.067 -0.172-0.305 0.067 0.472 
  Substance Abuse2/Psych2 0.220 -0.078-0.519 0.116 0.057 
  MultipleTraumas1/MultipleTraumas2 1.114 0.683-1.544 0.167 <.001 
ACE parameters        
  Substance abuse genetic 0.716 0.355-1.076 0.140 <.001 
  Substance abuse environment 0.528 0.076-0.979 0.175 0.003 
  Substance abuse individual  0.210 0.093-0.326 0.045 <.001 
  Psychiatric genetic 0.681 0.147-1.215 0.207 0.001 

  Psychiatric environment 0.008 
-38.184-

38.200 14.827 1.000 
  Psychiatric individual  0.537 0.331-0.742 0.080 <.001 
Note: SubstanceAbuse1, Psych1, and MultipleTraumas1 are twin one data, while corresponding twin two 
variables are indicated with a 2.  
 
 Examining the converted probabilities of outcomes when predicted by multiple 

traumas in Table 5.13 below shows that multiple traumas increase the probability for 

substance abuse by .46 and .47 for MZ twin groups one and two, and by .48 and .52 for 
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DZ twin groups one and two. Also, the results show that multiple traumas increase the 

probability of psychiatric disorders by .33 for both MZ twin groups and by .33 and .34 

for DZ twin groups one and two, respectively. 

Table 5.13 
Probabilities Associated with the ACE Model of Multiple Traumas Predicting Substance 
Abuse and Psychiatric Disorders 
 
  Probability 
Monozygotic   
  SubstanceAbuse1 on MultipleTraumas1 0.46 
  Psych1 on MultipleTraumas1 0.33 
  Substance Abuse2 on MultipleTraumas2 0.47 
  Psych2 on MultipleTraumas2 0.33 
Dizygotic   
  SubstanceAbuse1 on MultipleTraumas1 0.48 
  Psych1 on MultipleTraumas1 0.33 
  Substance Abuse2 on MultipleTraumas2 0.52 
  Psych2 on MultipleTraumas2 0.34 

 
ACE Model Examining the Role of Family Factors 

This model uses the combined multiple childhood traumas variable to statistically 

predict substance abuse, also including family factors’ (parental substance abuse, parental 

psychiatric history, family environment) direct and indirect influence on substance abuse. 

This model yields a significant chi-square fit statistic (

! 

"
2=347.254, df=63, p<0.001) and 

other fit statistics also indicate poor fit (CFI=.613, TLI=.601, RMSEA=0.106). Figure 5.7 

depicts the model graphically. Table 5.14 details parameter estimates, which are 

tetrachoric correlations for correlational relationships and probit estimates for regressed 

relationships. Table 5.15 shows conversions of probit estimates to probabilities. 

However, both the path estimates and the probabilities should be examined with caution 

given a poorly-fit model. Because adding family factors to the model of multiple traumas 
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predicting substance abuse worsens model fit, family factor variables were not included 

in subsequent models.  

Figure 5.7. Estimating the ACE model including family factors. 
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Table 5.14 
Parameter Estimates for ACE Model Including Family Factors 
 

  Estimate 95% CI StandError 
2-tailed 

Sig 
Monozygotic        
  SubstanceAbuse1 on MultipleTraumas1 0.071 -0.046-0.188 0.045 0.120 
  SubstanceAbuse1 on ParentSubAbuse1 0.398 0.067-0.729 0.128 0.002 
  Substance Abuse1 on ParentPsychiatric1 0.002 -0.208-0.213 0.082 0.976 
  SubstanceAbuse1 on FamEnvironment1 -0.026 -0.051--0.001 0.010 0.008 
  SubstanceAbuse2 on MultipleTraumas2 0.096 -0.045-0.237 0.055 0.079 
  SubstanceAbuse2 on ParentSubAbuse2 0.465 0.064-0.866 0.156 0.003 
  Substance Abuse2 on ParentPsychiatric2 -0.087 -0.371-0.197 0.110 0.430 
  SubstanceAbuse2 on FamEnvironment2 -0.024 -0.051-0.003 0.010 0.022 
  MultipleTraumas1 on FamEnvironment1 -0.102 -0.139--0.064 0.015 <.001 
  MultipleTraumas2 on FamEnvironment2 -0.117 -0.169--0.065 0.020 <.001 
  SubstanceAbuse1/SubstanceAbuse2 0.728 0.597-0.859 0.051 <.001 
  MultipleTraumas1/MultipleTraumas2 1.171 0.835-1.506 0.130 <.001 
  ParentSubAbuse1/ParentPsychiatric1 0.102 0.047-0.158 0.022 <.001 
  ParentSubAbuse1/FamEnvironment1 -1.136 -1.537--0.735 0.156 <.001 
  ParentSubAbuse2/ParentPsychiatric2 0.116 0.051-0.181 0.025 <.001 
  ParentSubAbuse2/FamEnvironment2 -0.812 -1.248--0.376 0.169 <.001 
  ParentPsychiatric1/FamEnvironment1 -1.172 -1.776--0.568 0.234 <.001 
  ParentPsychiatric2/FamEnvironment2 -1.096 -1.765--0.427 0.260 <.001 
  ParentSubAbuse1/ParentSubAbuse2 0.210 0.156-0.263 0.021 <.001 
  ParentPsychiatric1/ParentPsychiatric2 0.134 0.059-0.208 0.029 <.001 
  FamEnvironment1/FamEnvironment2 17.475 13.809-21.140 1.423 <.001 
Dizygotic        
  SubstanceAbuse1 on MultipleTraumas1 0.097 -0.046-0.239 0.055 0.081 
  SubstanceAbuse1 on ParentSubAbuse1 0.392 0.000-0.784 0.152 0.010 
  Substance Abuse1 on ParentPsychiatric1 -0.049 -0.304-0.207 0.099 0.624 
  SubstanceAbuse1 on FamEnvironment1 -0.022 -0.047-0.004 0.010 0.030 
  SubstanceAbuse2 on MultipleTraumas2 0.205 0.009-0.402 0.076 0.007 
  SubstanceAbuse2 on ParentSubAbuse2 0.372 -0.123-0.866 0.192 0.053 
  Substance Abuse2 on ParentPsychiatric2 -0.140 -0.505-0.224 0.141 0.321 
  SubstanceAbuse2 on FamEnvironment2 -0.021 -0.048-0.006 0.011 0.050 
  MultipleTraumas1 on FamEnvironment1 -0.106 -0.153--0.058 0.018 <.001 
  MultipleTraumas2 on FamEnvironment2 -0.086 -0.142--0.030 0.022 <.001 
  SubstanceAbuse1/SubstanceAbuse2 0.499 0.271-0.728 0.089 <.001 
  MultipleTraumas1/MultipleTraumas2 0.925 0.554-1.295 0.144 <.001 
  ParentSubAbuse1/ParentPsychiatric1 0.111 0.030-0.192 0.031 <.001 
  ParentSubAbuse1/FamEnvironment1 -0.997 -1.510--0.483 0.199 <.001 
  ParentSubAbuse2/ParentPsychiatric2 0.111 0.010-0.211 0.039 0.005 
  ParentSubAbuse2/FamEnvironment2 -0.983 -1.808--0.159 0.320 0.002 
  ParentPsychiatric1/FamEnvironment1 -1.002 -1.773--0.232 0.299 0.001 
  ParentPsychiatric2/FamEnvironment2 -1.053 -2.118-0.012 0.413 0.011 
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  ParentSubAbuse1/ParentSubAbuse2 0.210 0.156-0.263 0.021 <.001 
  ParentPsychiatric1/ParentPsychiatric2 0.134 0.014-0.209 0.029 <.001 
  FamEnvironment1/FamEnvironment2 17.475 13.809-21.140 1.423 <.001 
ACE parameters        
  Genetic 0.676 0.287-1.065 0.151 <.001 
  Common environment 0.520 0.064-0.977 0.177 0.003 
  Individual characteristics 0.272 0.141-0.403 0.051 <.001 

Note: SubstanceAbuse1, MultipleTraumas1, ParentSubstanceAbuse1, ParentPsychiatric1, and FamEnvironment1 
are twin one data, while corresponding twin two variables are indicated with a 2. 

Table 5.15 
Probabilities Associated with the ACE Model Including Family Factors 
 
  Probability 
Monozygotic   
  SubstanceAbuse1 on MultipleTraumas1 0.71 
  SubstanceAbuse1 on ParentSubstanceAbuse1 0.81 
  Substance Abuse1 on ParentPsychiatric1 0.68 
  SubstanceAbuse1 on FamEnvironment1 0.67 
  SubstanceAbuse2 on MultipleTraumas2 0.71 
  SubstanceAbuse2 on ParentSubstanceAbuse2 0.82 
  Substance Abuse2 on ParentPsychiatric2 0.65 
  SubstanceAbuse2 on FamEnvironment2 0.67 
Dizygotic   
  SubstanceAbuse1 on MultipleTraumas1 0.71 
  SubstanceAbuse1 on ParentSubstanceAbuse1 0.81 
  Substance Abuse1 on ParentPsychiatric1 0.66 
  SubstanceAbuse1 on FamEnvironment1 0.67 
  SubstanceAbuse2 on MultipleTraumas2 0.75 
  SubstanceAbuse2 on ParentSubstanceAbuse2 0.80 
  Substance Abuse2 on ParentPsychiatric2 0.63 
  SubstanceAbuse2 on FamEnvironment2 0.67 

 

ACE Model Examining the Role of Social Support and Adult Trauma  

This model uses the combined multiple childhood traumas variable to statistically 

predict substance abuse by way of quality of social support as an adult and adult 

traumatic events. This model yields a significant chi-square fit statistic (

! 

"
2=103.443, 

df=28, p<0.001) and other fit statistics also generally indicate poor fit (CFI=.840, 

TLI=.805, RMSEA=0.082). The model is depicted graphically in Figure 5.8 below and 
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parameter estimates are detailed in Table 5.16. Parameter estimates for social support 

regressed on multiple traumas are linear regression coefficients. However, because this 

variable is a multiple-category ordinal variable and, thus, violates the continuous variable 

assumption of linear regression, these estimates should be interpreted with caution. Other 

estimates in the model are tetrachoric correlations and probit estimates, as discussed in 

the models above. However, both the path estimates and the probabilities should be 

examined with caution given a poorly-fit model. Because adding social support and adult 

traumas to the model of multiple traumas predicting substance abuse worsens model fit, 

these variables were not included in subsequent models.  

Figure 5.8. Estimating the ACE model including social support and adult trauma.  
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Table 5.16 
Parameter Estimates for ACE Model Including Social Support and Adult Trauma 
 
  Estimate 95% CI StandError 2-tailed Sig 
Monozygotic        
  SubstanceAbuse1 on Support1 -0.630 -0.967--0.294 0.131 <.001 
  SubstanceAbuse1 on AdultTrauma1 0.199 -0.124-0.521 0.125 0.113 
  Substance Abuse2 on Support2 -0.596 -0.951--0.242 0.138 <.001 
  SubstanceAbuse2 on AdultTrauma2 0.097 -0.307-0.502 0.157 0.536 
  Support1 on MultipleTraumas1 -0.101 -0.137--0.064 0.014 <.001 
  Support2 on MultipleTraumas2 -0.092 -0.132--0.052 0.016 <.001 
  AdultTrauma1 on MultipleTraumas1 0.043 -0.007-0.093 0.019 0.026 
  AdultTrauma2 on MultipleTraumas2 0.055 -0.009-0.119 0.025 0.028 
  SubstanceAbuse1/SubstanceAbuse2 0.812 0.701-0.922 0.043 <.001 
  MultipleTraumas1/MultipleTraumas2 1.404 0.994-1.813 0.159 <.001 
Dizygotic        
  SubstanceAbuse1 on Support1 -0.452 -0.805--0.098 0.137 0.001 
  SubstanceAbuse1 on AdultTrauma1 -0.160 -0.569-0.248 0.159 0.312 
  Substance Abuse2 on Support2 -0.521 -0.900--0.142 0.147 <.001 
  SubstanceAbuse2 on AdultTrauma2 0.225 -0.321-0.772 0.212 0.288 
  Support1 on MultipleTraumas1 -0.095 -0.137--0.052 0.016 <.001 
  Support2 on MultipleTraumas2 -0.083 -0.138--0.027 0.022 <.001 
  AdultTrauma1 on MultipleTraumas1 0.011 -0.045-0.067 0.022 0.614 
  AdultTrauma2 on MultipleTraumas2 0.046 -0.036-0.129 0.032 0.148 
  SubstanceAbuse1/SubstanceAbuse2 0.585 0.352-0.818 0.090 <.001 
  MultipleTraumas1/MultipleTraumas2 1.120 0.681-1.560 0.171 <.001 
ACE parameters        
  Genetic 0.673 0.289-1.057 0.149 <.001 
  Common environment 0.599 0.199-0.999 0.155 <.001 
  Individual characteristics 0.188 0.078-0.299 0.043 <.001 

Note: SubstanceAbuse1, Support1, AdultTrauma1, and MultipleTraumas1 are twin one data, while corresponding 
twin two variables are indicated with a 2.  
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Table 5.17 
Probabilities Associated with the ACE Model Including Social Support and Adult 
Trauma 
 
  Probability 
Monozygotic   
  SubstanceAbuse1 on Support1 0.77 
  SubstanceAbuse1 on AdultTrauma1 0.94 
  Substance Abuse2 on Support2 0.78 
  SubstanceAbuse2 on AdultTrauma2 0.93 
Dizygotic   
  SubstanceAbuse1 on Support1 0.82 
  SubstanceAbuse1 on AdultTrauma1 0.89 
  Substance Abuse2 on Support2 0.80 
  SubstanceAbuse2 on AdultTrauma2 0.95 

 
 
ACE Model Examining Adult Sexual Assault Outcomes Predicted by Way of Trauma and 

Substance and Psychiatric Disorders 

Two models are compared here. The first tests the pathways from childhood 

sexual abuse (CSA) to substance abuse and psychiatric disorders to adult sexual assault 

(ASA), while the second tests the pathways from the combined multiple childhood 

traumas variable to substance abuse and psychiatric disorders to adult sexual assault. 

Examination of these two models together allows for inference about whether multiple 

traumas is a better statistical predictor of the substance abuse to adult sexual assault path 

than is CSA alone.  

Figure 5.9 depicts the CSA model and Table 5.18 details parameter estimates. For 

ease of presentation, the ACE components, which load on both substance abuse and 

psychiatric disorders, are not pictured here. This model yields a significant chi-square fit 

statistic (

! 

"
2=44.428, df=28, p=0.025), though other fit statistics indicate relatively good 

model fit (CFI=.969, TLI=.957, RMSEA=0.041). Examination of the estimates shows 
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that (1) substance abuse and psychiatric disorders do not covary significantly, (2) that 

CSA statistically predicts substance abuse and psychiatric disorders, (3) that generally, 

with a single exception (DZ twin group two’s psychiatric disorders predicting ASA), both 

substance abuse and psychiatric disorders statistically predict adult sexual assault, and (4) 

that there is correspondence in twins’ CSA histories, but correspondence in twins’ ASA 

histories only for DZ twins. ACE parameter estimates show that (1) the genetic 

component makes the largest contribution to both substance abuse and psychiatric 

disorders, with genetics contributing 42.8% of total ACE variance to substance abuse 

liability and 52.8% of total ACE variance to psychiatric disorders liability, (2) that 

individual characteristics have limited influence on substance abuse, but stronger 

influence on psychiatric disorders, and (3) that common environment does not contribute 

significantly to psychiatric disorders.  

Figure 5.9. ACE model of CSA predicting substance abuse/psychiatric disorders 
predicting adult sexual assault. 
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Table 5.18 
ACE Model of CSA Predicting Substance Abuse/Psychiatric Disorders Predicting Adult Sexual 
Assault 
 
  Estimate 95% CI StandError 2-tailed Sig 
Monozygotic        
  SubstanceAbuse1/Psych1 0.109 -0.086-0.305 0.076 0.15 
  SubstanceAbuse1 on CSA1 0.409 0.068-0.749 0.132 0.002 
  Psych1 on CSA1 0.504 0.169-0.839 0.130 <.001 
  SubstanceAbuse2/Psych2 0.113 -0.134-0.360 0.096 0.238 
  SubstanceAbuse2 on CSA2 0.467 0.038-0.896 0.167 0.005 
  Psych2 on CSA2 0.427 0.011-0.844 0.162 0.008 
  SubstanceAbuse1/SubstanceAbuse2 0.833 0.714-0.951 0.046 <.001 
  Psych1/Psych2 0.542 0.331-0.753 0.082 <.001 
  ASA1 on Substance Abuse1 0.327 0.000-0.654 0.127 0.010 
  ASA1 on Psych1 0.551 0.217-0.886 0.130 <.001 
  ASA2 on Substance Abuse2 0.279 -0.052-0.611 0.129 0.030 
  ASA2 on Psych2 0.262 -0.060-0.585 0.125 0.036 
  CSA1/CSA2 0.096 0.065-0.127 0.012 <.001 
  ASA1/ASA2 -0.025 -0.529-0.479 0.196 0.898 
Dizygotic        
  SubstanceAbuse1/Psych1 -0.016 -0.270-0.239 0.099 0.875 
  SubstanceAbuse1 on CSA1 0.681 0.229-1.063 0.148 <.001 
  Psych1 on CSA1 0.648 0.286-1.011 0.141 <.001 
  SubstanceAbuse2/Psych2 0.195 -0.147-0.538 0.133 0.142 
  SubstanceAbuse2 on CSA2 1.017 0.399-1.635 0.240 <.001 
  Psych2 on CSA2 0.635 0.140-1.131 0.192 0.001 
  SubstanceAbuse1/SubstanceAbuse2 0.619 0.348-0.890 0.105 <.001 
  Psych1/Psych2 0.278 -0.053-0.609 0.129 0.031 
  ASA1 on Substance Abuse1 0.394 0.046-0.742 0.135 0.004 
  ASA1 on Psych1 0.408 0.057-0.759 0.136 0.003 
  ASA2 on Substance Abuse2 0.630 0.157-1.103 0.184 0.001 
  ASA2 on Psych2 0.328 -0.195-0.851 0.203 0.106 
  CSA1/CSA2 0.071 0.028-0.114 0.017 <.001 
  ASA1/ASA2 0.526 -0.027-1.078 0.215 0.014 
ACE parameters        
  Substance abuse genetic 0.654 0.204-1.105 0.175 <.001 
  Substance abuse common environment 0.636 0.201-1.071 0.169 <.001 
  Substance abuse individual  0.167 0.049-0.286 0.046 <.001 
  Psychiatric genetic 0.727 0.187-1.267 0.210 0.001 
  Psychiatric common environment 0.117 -2.841-3.076 1.149 0.919 
  Psychiatric individual  0.458 0.247-0.669 0.082 <.001 

Note: SubstanceAbuse1, Psych1, CSA1, and ASA1 are twin one data, while corresponding twin two variables are 
indicated with a 2. 
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More detailed interpretation of path estimates is aided by examining the 

probabilities (of outcomes given predictors) obtained from probit conversions, as detailed 

in Table 5.19 below. Examination of these show that, in this model, CSA increases 

liability for substance abuse by .62 and .64, respectively, for MZ twin groups one and 

two, and by .72 and .82, respectively, for DZ twin groups one and two. CSA increases 

liability for psychiatric disorders by .51 and .48, respectively, for MZ twin groups one 

and two, and by .57 and .56 for DZ twin groups one and two, respectively. The path 

estimates between ASA and both substance abuse and psychiatric disorders are 

significant for nearly all relationships except psychiatric disorders predicting ASA for DZ 

twin group two. These associations are relatively modest, however, as can be seen in 

Table 5.19. In examining these estimates, one should note that while all variables were 

from FF4 data, time order of these variables in relation to one another was not included in 

the model. 
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Table 5.19 
ACE Model of CSA Predicting Substance Abuse/Psychiatric Disorders Predicting Adult 
Sexual Assault 
 
  Probability 
Monozygotic   
  SubstanceAbuse1 on CSA1 0.62 
  Psych1 on CSA1 0.51 
  SubstanceAbuse2 on CSA2 0.64 
  Psych2 on CSA2 0.48 
  ASA1 on Substance Abuse1 0.12 
  ASA1 on Psych1 0.17 
  ASA2 on Substance Abuse2 0.18 
  ASA2 on Psych2 0.17 
Dizygotic   
  SubstanceAbuse1 on CSA1 0.72 
  Psych1 on CSA1 0.57 
  SubstanceAbuse2 on CSA2 0.82 
  Psych2 on CSA2 0.56 
  ASA1 on Substance Abuse1 0.17 
  ASA1 on Psych1 0.17 
  ASA2 on Substance Abuse2 0.24 
  ASA2 on Psych2 0.15 

 

Figure 5.10 graphically depicts the multiple traumas model and Table 5.20 

presents parameter estimates. For ease of presentation, the ACE components, which load 

on both substance abuse and psychiatric disorders, are not pictured here. This model 

yields a non-significant chi-square fit statistic (

! 

"
2=32.464, df=25, p=0.15) and other fit 

statistics indicate good model fit (CFI=.985, TLI=.980, RMSEA=0.029). This model 

returns stronger fit indices than the CSA model above, indicating that other types of 

trauma add improved prediction. Examination of the estimates shows that (1) substance 

abuse and psychiatric disorders do not covary significantly, (2) that multiple traumas 

statistically predict substance abuse and psychiatric disorders, (3) that generally, with a 

single exception (DZ twin group two’s psychiatric disorders predicting ASA), both 
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substance abuse and psychiatric disorders statistically predict adult sexual assault, and (4) 

that there is correspondence in twins’ childhood trauma histories, but correspondence in 

twins’ ASA histories only for DZ twins. ACE parameter estimates show that (1) the 

genetics component makes the largest contribution to both substance abuse and 

psychiatric disorders, contributing 47.6% of total ACE component variance for substance 

abuse liability and 51.4% of total ACE component variance for psychiatric disorder 

liability, (2) that individual characteristics have limited influence on substance abuse, but 

stronger influence on psychiatric disorders, and (3) that common environment does not 

contribute significantly to psychiatric disorders, but does to substance abuse.  

Figure 5.10. ACE model of multiple traumas predicting substance abuse/psychiatric 
disorders predicting adult sexual assault. 
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Table 5.20 
ACE Model of Multiple Traumas Predicting Substance Abuse/Psychiatric Disorders 
Predicting Adult Sexual Assault 
 

  Estimate 95% CI StandError 
2-tailed 

Sig 
Monozygotic        
  SubstanceAbuse1/Psych1 0.107 -0.093-0.307 0.078 0.168 

  
SubstanceAbuse1 on 
MultipleTraumas1 0.145 0.036-0.255 0.043 0.001 

  Psych1 on MultipleTraumas1 0.202 0.097-0.307 0.041 <.001 
  SubstanceAbuse2/Psych2 0.072 -0.177-0.321 0.097 0.456 

  
SubstanceAbuse2 on 
MultipleTraumas2 0.179 0.056-0.301 0.048 <.001 

  Psych2 on MultipleTraumas2 0.205 0.086-0.324 0.046 <.001 
  SubstanceAbuse1/SubstanceAbuse2 0.822 0.706-0.939 0.045 <.001 
  Psych1/Psych2 0.514 0.300-0.728 0.083 <.001 
  ASA1 on Substance Abuse1 0.306 -0.021-0.634 0.127 0.016 
  ASA1 on Psych1 0.527 0.203-0.850 0.126 <.001 
  ASA2 on Substance Abuse2 0.305 -0.038-0.648 0.133 0.022 
  ASA2 on Psych2 0.320 -0.011-0.652 0.129 0.013 
  MultipleTraumas1/MultipleTraumas2 1.372 0.957-1.787 0.161 <.001 
  ASA1/ASA2 -0.047 -0.572-0.478 0.204 0.816 
Dizygotic        
  SubstanceAbuse1/Psych1 0.012 -0.238-0.261 0.097 0.904 

  
SubstanceAbuse1 on 
MultipleTraumas1 0.198 0.083-0.312 0.045 <.001 

  Psych1 on MultipleTraumas1 0.221 0.110-0.332 0.043 <.001 
  SubstanceAbuse2/Psych2 0.250 -0.081-0.582 0.129 0.052 

  
SubstanceAbuse2 on 
MultipleTraumas2 0.300 0.153-0.448 0.057 <.001 

  Psych2 on MultipleTraumas2 0.235 0.096-0.375 0.054 <.001 
  SubstanceAbuse1/SubstanceAbuse2 0.584 0.331-0.838 0.098 <.001 
  Psych1/Psych2 0.257 -0.073-0.587 0.128 0.045 
  ASA1 on Substance Abuse1 0.367 0.015-0.718 0.136 0.007 
  ASA1 on Psych1 0.389 0.035-0.742 0.137 0.005 
  ASA2 on Substance Abuse2 0.522 0.093-0.950 0.166 0.002 
  ASA2 on Psych2 0.242 -0.255-0.740 0.193 0.209 
  MultipleTraumas1/MultipleTraumas2 1.094 0.654-1.533 0.171 <.001 
  ASA1/ASA2 0.504 0.009-1.000 0.192 0.009 
ACE parameters        
  Substance abuse genetic 0.690 0.286-1.094 0.157 <.001 
  Substance abuse environment 0.589 0.147-1.030 0.171 0.001 
  Substance abuse individual  0.178 0.061-0.294 0.045 <.001 
  Psychiatric genetic 0.717 0.167-1.266 0.213 0.001 
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  Psychiatric environment 0.011 
-32.411-

32.433 12.587 0.999 
  Psychiatric individual  0.486 0.272-0.700 0.083 <.001 
Note: SubstanceAbuse1, Psych1, MultipleTraumas1, and ASA1 are twin one data, while corresponding 
twin two variables are indicated with a 2.  

 
More detailed interpretation of path estimates is aided by examining the 

probabilities obtained from probit conversions, as detailed in Table 5.21 below. 

Examination of these show that, in this model, multiple traumas increase liability for 

substance abuse, but do so at much lower levels than did CSA. Specifically, multiple 

traumas history increases the likelihood of substance abuse by .46 and .47, respectively, 

for MZ twin groups one and two, and by .48 and .52, respectively, for DZ twin groups 

one and two. Multiple traumas also increase liability for psychiatric disorders, but again, 

at lower levels than did CSA. Specifically, multiple traumas history increases the 

likelihood of substance abuse by .32 for both MZ twin groups, and by .32 and .33 for DZ 

twin groups one and two, respectively. As in the previous model, the path estimates 

between ASA and both substance abuse and psychiatric disorders are significant for 

nearly all relationships except psychiatric disorders predicting ASA for DZ twin group 

two. Again, as in the previous model, the associations for ASA predicting substance 

abuse and psychiatric disorders are relatively modest and it is important to note that the 

model specified did not include time sequence of ASA and onset of either substance 

abuse or psychiatric disorders.  
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Table 5.21 
Probabilities Associated with the ACE Model of Multiple Traumas Predicting Substance 
Abuse/Psychiatric Disorders Predicting Adult Sexual Assault 
 
  Probability 
Monozygotic   
  SubstanceAbuse1 on MultipleTraumas1 0.46 
  Psych1 on MultipleTraumas1 0.32 
  SubstanceAbuse2 on MultipleTraumas2 0.47 
  Psych2 on MultipleTraumas2 0.32 
  ASA1 on Substance Abuse1 0.10 
  ASA1 on Psych1 0.14 
  ASA2 on Substance Abuse2 0.14 
  ASA2 on Psych2 0.15 
Dizygotic   
  SubstanceAbuse1 on MultipleTraumas1 0.48 
  Psych1 on MultipleTraumas1 0.32 
  SubstanceAbuse2 on MultipleTraumas2 0.52 
  Psych2 on MultipleTraumas2 0.33 
  ASA1 on Substance Abuse1 0.14 
  ASA1 on Psych1 0.14 
  ASA2 on Substance Abuse2 0.20 
  ASA2 on Psych2 0.13 

 
Summary 

 The following summarizes findings from this study’s structural model analyses:  

Research Question 1: Do alcohol and drug abuse covary sufficiently to justify a 

combined substance abuse variable? 

• Alcohol and drug abuse covaried fairly highly in this sample. The tetrachoric 

correlation of alcohol and drug abuse was 0.651 for the twin one group and 0.680 

for the twin two group. Although the tetrachoric correlations did not quite meet the 

hoped-for r > 0.7 level, due to multicollinearity concerns and statistical power 

issues, a combined substance abuse variable was used in subsequent analyses.  

• An ACE model of substance abuse showed a high level of correspondence between 

twins’ substance abuse, with monozygotic (MZ) twins showing a much higher 
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association than dizygotic (DZ) twins. This supports ACE component findings of 

the strong role of genetics in predicting substance abuse liability. The ACE 

common environmental estimate was also relatively high and, though statistically 

significant, individual characteristics had much less influence. 

Research Question 2: Do different types of trauma predict substance abuse similarly? 

• Childhood sexual abuse (CSA) significantly predicted substance abuse in an ACE 

model, though this was less true for MZ twins than for DZ twins. With CSA 

predicting substance abuse, ACE estimates of liability for substance abuse changed 

slightly from the previous model with the genetic and environment components 

being approximately the same, but individual characteristics having increased 

influence, as would be expected from DZ twins showing a stronger path estimate 

than MZ twins. 

• Examining all three types of childhood trauma (CSA, physical abuse, and other 

trauma) yielded a better-fit model of how to explain substance abuse liability than 

did CSA alone, indicating that physical abuse and other trauma explain some of the 

liability for substance abuse independently of CSA. However, there was high 

covariation among trauma types and indications that multicollinearity among these 

variables could impact subsequent models. Therefore, a combined multiple traumas 

variable was used to statistically predict substance abuse using an ACE model and 

this model had slightly improved model fit and very similar parameter estimates. 

Therefore, multiple traumas were used in subsequent models. 
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• Multiple traumas statistically predicted both substance abuse and psychiatric 

disorders, though less so for psychiatric disorders. Substance abuse and psychiatric 

disorders were not related at a statistically significant level. Patterns of ACE 

component estimates differed, however, for substance abuse and psychiatric 

disorder liability when predicted by multiple traumas. For substance abuse, genetics 

and environment had the greatest influence, while for psychiatric disorders, genetics 

and individual characteristics did. 

Research question 3: Do other factors (e.g., family history, social support, adult trauma) 

help explain the association between multiple traumas and substance abuse? 

• When potential moderating effects of family factors on multiple traumas and on 

substance abuse liability were examined using an ACE model, a poorly-fit model 

resulted. Thus, parameter estimates were not interpreted and these factors were not 

included in subsequent models. 

• When a model of multiple traumas predicting substance abuse by way of the 

intervening variables of social support and adult trauma was estimated, a poorly-fit 

model resulted. Thus, parameter estimates were not interpreted and these factors 

were not included in subsequent models.  

Research Question 4: Does a pathway from childhood trauma through substance and 

psychiatric disorders predict adult sexual assault? 

• When the pathway from CSA to substance abuse and psychiatric disorders to adult 

sexual assault (ASA) was tested in an ACE model, CSA statistically predicted both 

substance abuse and psychiatric disorders and each of these disorders predicted 
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ASA. Twins’ CSA history corresponded much more than did their ASA histories 

and MZ twins showed no statistically significant resemblance for ASA. Given the 

high prevalence of comorbidity between psychiatric and substance use disorders 

reported in the literature, there was surprisingly low covariation found in this study 

between substance abuse and psychiatric disorders when these other pathways were 

included. In this model, the ACE genetic component made the largest contribution 

to both substance abuse and psychiatric disorder liability; individual characteristics 

had limited influence on substance abuse, but stronger influence on psychiatric 

disorders; and common environment did not contribute significantly to psychiatric 

disorders. 

• When the pathway from multiple childhood traumas to substance abuse and 

psychiatric disorders to ASA was tested in an ACE model, the model showed better 

fit than the model with only CSA. This suggests that childhood experiences of 

multiple types of trauma may be a stronger predictor of the other paths in this model 

(e.g., multiple traumas predicting substance abuse and substance abuse predicting 

ASA). Twins’ multiple childhood traumas history corresponded much more than 

did their ASA histories and MZ twins showed no statistically significant 

resemblance for ASA. Multiple traumas statistically predicted both substance abuse 

and psychiatric disorders, and each of these disorders was somewhat predictive of 

ASA. As in the model above, surprisingly low covariation was found in this model 

between substance abuse and psychiatric disorders when these other pathways were 

included. In this model, the ACE genetic component made the largest contribution 
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to both substance abuse and psychiatric disorder liability; individual characteristics 

had stronger influence on psychiatric disorders than on substance abuse; and 

common environment did not contribute significantly to psychiatric disorders. 
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CHAPTER 6: DISCUSSION AND CONCLUSIONS 

Researchers have long sought to understand the association between trauma and 

substance use. This study proposed that a dialectical understanding of these associations 

was appropriate and would shed light on the complexities inherent in these associations. 

As discussed in Chapter Two, although the literature addresses various aspects of the 

association, numerous gaps in knowledge remain. Understanding is also lacking of the 

full dialectic in which childhood trauma predicts substance abuse and psychiatric 

disorders, which, in turn, predict adult sexual assault. This study adds to the literature by 

examining the full pathway, while also examining the role of childhood traumas other 

than sexual abuse, the role of multiple traumas, and the impact of covariates such as 

family factors and social support.  

Further, through statistical modeling of twin data, this study sought to examine 

these dialectical associations in light of how twins’ genetics, shared environments, and 

individual-specific environment may contribute to outcomes such as substance abuse, 

given trauma and other predictors. Using this integrated biopsychosocial approach to 

analysis provides important clarification of how genetics, environmental context, and 

individual characteristics and experiences interact to impact risk for substance abuse or 

psychiatric disorders later in life.  

In this chapter, study results are discussed in relation to the initial research 

questions, the empirical literature reviewed in Chapter Two, and the conceptual model 

presented in Chapter Three. The discussion then turns to study limitations, study 

implications, and directions for future research. 
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Discussion of Results 

 This study sought to examine the sexual assault/substance abuse dialectic to see 

whether sexual assault predicts substance abuse and whether substance abuse, in turn, 

predicts adult sexual assault. The models supported both paths of this dialectic. 

Additionally, the study sought to address the overall research question of what role 

multiple types of trauma play in the sexual assault/substance abuse association and found 

that surviving multiple traumas better predicted substance abuse and psychiatric disorders 

than did sexual abuse alone. More specifically, this study sought answers to four research 

questions by testing eight specific hypotheses. Tests of hypotheses two through eight 

were all done using the ACE design for twin research so that both path estimates and 

ACE component (genetic, environmental, and individual) estimates could be obtained.  

Research Question 1: Do alcohol and drug abuse covary sufficiently to justify a 

combined substance abuse variable? 

Hypothesis 1: Alcohol and drug abuse will covary strongly. This hypothesis was 

tested using a co-twin controlled model to examine covariance between alcohol and drug 

abuse to assess if these could be combined into an overall substance abuse variable. The 

relationship between alcohol and drug abuse was sufficiently strong to justify the use of a 

combined variable in subsequent analyses to increase statistical power. However, future 

analyses with these data might examine whether different classes of substance abuse 

interact with predictors in different ways since, as discussed in Chapter Three, it is 

possible that different types of substances might be used to achieve different ends (e.g., 

decreasing anxiety through alcohol use versus combating lethargy with stimulants).  
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An ACE model of substance abuse showed high levels of correspondence 

between twins’ substance abuse and that genetics and common environment yielded the 

largest contributions to substance abuse liability. However, future analyses might 

examine this in greater detail both by examining classes of substance abuse separately as 

discussed above and by separately examining the diagnoses of substance abuse and 

substance dependence as these may yield different patterns of ACE component estimates. 

Research Question 2: Do different types of trauma predict substance abuse similarly? 

 Three models were tested to address this research question; the first examined the 

role of child sexual abuse (CSA), the second examined different types of trauma 

separately, and the third examined the role of multiple traumas. The ACE twin design 

was used in each to allow for estimates of genetic, common environment, and individual-

specific environment / characteristics while also estimating pathways within the structural 

model.  

 Hypothesis 2: CSA will predict substance abuse. The first model tested whether 

child sexual abuse (CSA) statistically predicts substance abuse and found a strong 

association, with the relationship for dizygotic (DZ) stronger than that for monozygotic 

(MZ) twins. This finding suggests a stronger individual-specific environmental 

contribution to liability for substance abuse than indicated by ACE component findings 

of genetics and common environment being the largest contributors to substance abuse 

liability. The discrepancy may be explained by a possible inflation of the genetic and 

common environment estimates resulting from the correlation between them (i.e., these 

are each indicators of family resemblance). Future analyses should examine this issue by 
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testing similar models leaving out first genetic estimates, then environmental, then both 

genetic and environmental to see if decrements in fit are found. The accuracy of ACE 

component estimates obtained in this study would be supported if decrements in fit were 

found in the reduced models. However, if these alternative models do not result in poorer 

fit, it would support the suggestion that genetic and environmental estimates might have 

been inflated in this study’s analyses due to covariance in these estimates. 

Findings from analysis of the Hypothesis Two model are consistent with most 

previous research that CSA predicts substance abuse (cf., Howard & Wang, 2005; Jarvis, 

Copeland, & Walton, 1998; Kilpatrick, Saunders, & Smith, 2003; Wilsnack, Vogeltanz, 

Klassen, & Harris, 1997), and also are consistent with previous VATSPSUD studies 

using somewhat different samples, methods, and variables (cf., Agrawal, Gardner, 

Prescott, & Kendler, 2005; Bulik, Prescott, & Kendler, 2001; Kendler, Bulik, Silberg, 

Hettema, Myers, & Prescott, 2000; Kendler & Prescott, 2006). This model also found that 

substance abuse was highly correlated within twin pairs, particularly for MZ twins, with 

tetrachoric correlations of 0.805 for MZ twins and 0.564 for DZ twins. This is consistent 

with the relatively high ACE heritability estimate of 48.3% of ACE component variation 

attributable to genetics.  Thus, overall it was found that genetics and common 

environment strongly impact substance abuse liability, but also CSA predicts substance 

abuse. This suggests that even when genetic and environmental predisposition to 

substance abuse exists, experiencing CSA might increase risk.  

 Hypothesis 3: Different types of trauma will predict substance abuse similarly. 

The second model for this research question also used an ACE design to test whether 
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other types of childhood trauma statistically predicted substance abuse over and above 

CSA. Three trauma variables were included: CSA, physical abuse, and a combined other 

traumas variable (which included parental death, death of another significant family 

member living with the child, parental divorce, and witnessing violence to one’s twin). 

This model better fit the data than the model using CSA alone. In this model, the 

covariance between types of trauma was high, consistent with literature that multiple 

types of trauma may predict substance abuse, either alone or in combination (cf., 

Horwitz, Widom, McLaughlin, & White, 2001; Kilpatrick et al., 2003; Scott, 2007).  

Given the above analysis, traumas were then combined into a multiple traumas 

variable for subsequent analysis. When the combined multiple traumas variable was used 

to predict substance abuse in a third ACE model, model fit statistics paralleled the model 

with trauma types separately, and multiple traumas were predictive of substance abuse. 

These findings are consistent with the literature discussed in Chapter Two, that surviving 

multiple sexual assaults increases substance abuse risk (cf., McFarlane et al., 2005) and 

that there may be additive effects of surviving more than one type of violence (cf., 

Moran, Vuchinich, & Hall, 2004). Additionally, as in the CSA only model, genetics and 

environment components most strongly influenced substance abuse liability (variance = 

0.713 and 0.531, respectively). Specifically, genetics accounted for 50.8% of the total 

ACE component variance. The influence of individual characteristics, though significant, 

was weaker (variance = 0.210).  

 Using the VATSPSUD data, Kendler and Prescott (2006) found that parental 

divorce was a stronger predictor of alcoholism than parental death. They suggest that 
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perhaps it is not the loss of the parent, per se, that influences alcoholism liability, but “the 

parental conflict and family dysfunction that often accompany divorce” (p. 287). Their 

theory may shed light on the current study’s findings; it is possible that experiencing 

multiple types of traumas may be either a result of or create a more disrupted familial 

context, and that this increased disruption, more than any particular trauma, predicts 

whether an individual will develop a substance abuse disorder.  

 Hypothesis 4: Multiple traumas will predict both substance abuse and psychiatric 

disorders and in this relationship, substance abuse and psychiatric disorders will be 

significantly associated. This model examined whether multiple childhood traumas 

statistically predict both substance abuse and psychiatric disorders in an ACE design. 

Substance abuse and psychiatric disorders were not significantly correlated in this design, 

which differs from much of the research reviewed in Chapter Two (cf., Merikangas et al., 

1998, Mueser, Drake, Turner, & McGovern, 2006; Ohannessian & Hesselbrock, 1999). 

Several possibilities may explain the discrepancy. First, only major depressive disorder 

(MDD) and generalized anxiety disorder  (GAD) were available for inclusion in the 

psychiatric disorders variable. It may be that other psychiatric disorders (e.g., thought 

disorders, antisocial personality disorder) are more strongly correlated with substance use 

disorders. Second, approximately one-third of the sample reported a lifetime history of a 

psychiatric disorder and approximately half reported a history of substance abuse. Given 

the number of parameters estimated, statistical power may have been insufficient to 

identify an association between psychiatric disorders and substance abuse. Third, this 

model used dichotomous outcomes and only examined whether the variables were 
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associated. It is possible that more precise modeling of the interaction of substance abuse 

and psychiatric disorder by severity and course would yield significance. Future analyses 

should examine this issue. Fourth, the all-female sample in this study may have prevented 

finding associations between substance abuse and psychiatric disorders as both 

comorbidity patterns and psychiatric disorder prevalence have been found to differ by 

gender (Brady, Dansky, Saladin, & Sonne, 1996; Brady, Grice, Dustan, & Randall, 1993; 

Latimer, Stone, Voight, Winters, & August, 2002). Finally, the VATSPSUD FF sample is 

a general population sample and thereby, may not show the same level of association 

between substance abuse and psychiatric disorders as might be found in clinical samples.  

 Multiple childhood traumas statistically predicted both substance abuse and 

psychiatric disorders in this model, which is consistent with the vast body of previous 

research on the effect of CSA alone on substance abuse and psychiatric disorders, 

including previous VATSPSUD studies that used somewhat different samples, methods, 

and variables (cf., Agrawal, Gardner, Prescott, & Kendler, 2005; Bulik, Prescott, & 

Kendler, 2001; Kendler & Prescott, 2006). The patterns of ACE estimates differed, 

though, for substance abuse and psychiatric disorders when predicted by multiple 

traumas. Specifically, genetics and environment showed the greatest influence on 

substance abuse liability (variance = 0.716, 0.528, respectively), while for psychiatric 

disorders, genetics and individual characteristics did (variance = 0.681, 0.537, 

respectively). This may suggest that gene-environment interactions differ in this sample 

for substance abuse and psychiatric disorders given childhood trauma history. For 

example, it is possible that those with genetic predisposition to substance abuse are more 
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likely to develop substance abuse if environmental factors such as family norms support 

substance use. Conversely, it is possible that those with a genetic predisposition to 

psychiatric disorders may be more likely to develop these disorders if they have 

individual experiences that stress their coping abilities.  

Research question 3: Do other factors (e.g., family history, social support, adult trauma) 

help explain the association between multiple traumas and substance abuse? 

 Hypothesis 5: Family history factors will predict multiple traumas and substance 

abuse. The first model addressing this research question examined the role of family 

history factors (e.g., parental alcohol abuse and psychiatric disorders, family 

environment) in moderating the pathway between multiple traumas and substance abuse. 

The model fit was poor, meaning that it explained the data poorly. Though consistent 

with previous VATSPSUD findings (cf., Kendler et al., 2000), this finding is somewhat 

surprising given that other empirical studies have found that family history factors such 

as these may predict both trauma and substance use/abuse (cf., Ballon, Courbasson, & 

Smith, 2001; Roberts, Nishimoto, & Kirk, 2003). However, it is possible that both trauma 

and parental alcohol abuse or psychiatric disorders are measures of family disruption, and 

that by not using structural models to test relationships, these researchers found a larger 

effect for family history of substance or psychiatric disorders than was found this study. 

Such a conclusion is supported by studies such the one by Chermack et al. (2000) that 

found family violence was a stronger predictor of children developing substance abuse 

than was parental history of substance abuse.  
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 To clarify the role of family history factors in the relationship between childhood 

trauma and adult substance abuse, additional analyses are warranted. For example, 

perhaps family factors influence multiple traumas and substance abuse in more complex 

ways than were included in this model (cf., Fleming et al., 1998), or that the measures 

used in this study were insufficiently comprehensive to result in a positive finding. For 

example, the parental psychiatric problems variable was created from twins’ reports of 

their parents’ depression and anxiety symptoms, leaving out other psychiatric disorders 

that may be predictive (e.g., antisocial personality disorder, thought disorders). Perhaps 

parents’ self-reports or more inclusive psychiatric variables might be more highly 

predictive. Similarly, the parental substance abuse variable was based on twins’ reports of 

their parents having an episode of problematic drinking lasting more than one month and 

children may not be aware of their parents’ drinking habits, particularly at a young age. 

Again, parents’ self-report or inclusion of other drugs of abuse might yield different 

results in future analyses. In other VATSPSUD analyses, the researchers used multiple-

rater models of family factors by combining twin and co-twin reports or by combining 

twin and parent reports; these models appeared to yield more reliable results than did 

single-rater models in those studies (cf., Kendler & Prescott, 2006). Future analyses of 

these data should consider using this multiple-rater approach to family history variables. 

 Hypothesis 6: Intervening variables will help explain the pathway between trauma 

and substance abuse.  The second model addressing research question three examined the 

role of social support and adult trauma in mediating the pathway between multiple 

trauma and substance abuse. This model also had poor fit, which is somewhat surprising 
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given that previous empirical studies have found that both social support (cf., Averna & 

Hesselbrock, 2001; Gogineni, Stein, & Friedmann, 2001) and adult trauma (cf., 

Kilpatrick et al., 1997; Sturza & Campbell, 2005) predict substance use and abuse. A 

number of possible explanations exist for the poor fit of this model. Perhaps the 

complexity of this model allowed for exploration of associations unexamined in previous 

research and therefore, resulted in differing findings. However, it is also possible that the 

variables used or the pathways tested in this model were not optimal to identify the role 

of social support and adult trauma in the childhood trauma and substance abuse 

association. For example, the social support measure used in this analysis was an adult 

measure, and it may be that social support in this timeframe is less important in 

predicting outcomes of childhood trauma than social support at the time of the trauma. 

Future analyses should include childhood social support measures and/or measures of 

how others in the child’s life responded to the trauma at the time. Further, this analysis 

did not examine how social support at the time of the trauma might be predictive of adult 

ability to obtain social support, and this suggests another avenue for exploration in future 

analyses. Another potential explanation is that the social support variable used was a 

composite of three support quality scales: family, friends, and partner. Reliability of the 

composite was low, though this was expected given the small number of items in the 

scale. However, it is also possible that these items should not have been combined, but 

should have been analyzed separately. Future analyses should test this.  

 The hypothesized adult trauma pathway could also have contributed in a number 

of ways to poor model fit. First, the adult traumas variable was created from items in a 
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stressful life events scale that assessed events only in the previous year. Therefore, it is 

likely that the variable used in this analysis lacked full information about adult trauma 

history across time or a full measure of adult stress (e.g., as could be obtained from using 

the full Stressful Life Events scale). Second, the adult trauma variable included non-

violent and violent traumas, and it is possible that these two categories of trauma would 

differentially predict substance abuse. Third, temporal order of onset of adult trauma and 

substance abuse was not included in this model. Possibly, models accounting for time 

would result in different findings. Finally, previous analyses in the current study found 

that childhood traumas predict adult substance abuse, which suggests two alternate 

interpretations of this analysis’ results: (1) it may be that childhood trauma experiences 

associate strongly enough with adult victimization that any independent contribution of 

adult trauma in predicting substance abuse was masked in this analysis, or (2) it may be 

that substantive differences exist between how childhood and adult trauma create risk for 

adverse outcomes since adults would typically have better ability to access both internal 

and external resources to help them cope with trauma. 

Research Question 4: Does a pathway from childhood trauma through substance and 

psychiatric disorders predict adult sexual assault? 

 Hypothesis 7: The pathway of CSA by way of substance and psychiatric disorders 

will predict increased likelihood of adult sexual assault. Results for this model had good 

model fit, supporting the hypothesis. Results indicate that CSA predicts both substance 

abuse and psychiatric disorders, and that substance abuse is much more predictive of 

adult sexual assault (ASA) than are psychiatric disorders. The impact of substance abuse 
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on ASA risk is consistent with previous studies (cf., Busch et al., 2003; Masho, Oder, & 

Adera, 2003; Tjaden & Thoennes, 2006), as is the impact of psychiatric problems on 

ASA risk (cf., Chilcoat & Breslau, 1998; Kilpatrick et al., 2000; Mills et al., 2005; Pirard 

et al., 2005; Saladin et al., 2003; Stewart et al., 1998). Overall, this model supports the 

dialectic between CSA, substance abuse, and ASA, and, to a lesser degree, a similar 

dialectic between CSA, psychiatric disorders, and ASA. Findings indicate that twins’ 

correspondence on CSA is much higher than on ASA. This makes sense when one 

considers that, as children, twins likely share similar risks, but that this similarity may 

lessen over time as they grow up and develop separate lives. 

 There was relatively little association between substance abuse and psychiatric 

disorders when CSA and ASA were included. This is consistent with Hypothesis Four 

findings that substance abuse and psychiatric disorders show little association when each 

is predicted by multiple traumas. The lack of association between substance abuse and 

psychiatric disorders in this model could, however, be due to similar factors as those 

discussed for Hypothesis Four (i.e., only MDD and GAD were available for inclusion in 

the psychiatric disorders variable, low statistical power, use of dichotomous outcomes, or 

use of a general population sample). It is also possible that the all-female study sample 

may have prevented finding associations between substance abuse and psychiatric 

disorders since patterns of comorbidity differ by gender (cf., Brady, Dansky, Saladin, & 

Sonne, 1996; Brady, Grice, Dustan, & Randall, 1993; Latimer et al., 2002). For example, 

men are more likely to have antisocial personality disorder and this diagnosis is strongly 

correlated with substance use disorders. 
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 Hypothesis 8: The pathway of multiple traumas by way of substance and 

psychiatric disorders will predict increased likelihood of adult sexual assault. The second 

model addressing this research question examined how substance abuse and psychiatric 

disorders might mediate the pathway between multiple trauma and adult sexual assault to 

see if this model would improve predictive ability over and above the model discussed 

above with CSA only. Though the multiple traumas model yielded only slightly better fit 

indices than did the CSA only model, the improvement in fit is consistent with prior 

empirical findings that multiple traumas are more predictive of substance abuse than are 

single traumas (cf., Horwitz, Widom, McLaughlin, & White, 2001; Kilpatrick et al., 

2003; McFarlane et al., 2005; Scott, 2007). Findings indicate that multiple traumas 

predict both substance abuse and psychiatric disorders and that both substance abuse and 

psychiatric disorders predict ASA. These results are also consistent with prior research 

(cf., Pirard et al., 2005; Scott, 2007; Tanskanen et al., 2004). 

 Overall, findings for Research Question Four support a sexual assault/substance 

abuse dialectic in which CSA predicts substance abuse, which, in turn, predicts increased 

risk of ASA. There is also support for a similar multiple traumas/substance abuse 

dialectic in which multiple traumas predict substance abuse, which, in turn, predicts 

ASA. In each of these models, there is also a dialectic between trauma and psychiatric 

disorders. Specifically, both CSA and multiple traumas predict psychiatric disorders, 

which predicts ASA.   

 In sum, this study’s findings support the interplay between childhood trauma, 

development of substance abuse and psychiatric disorders, and risks for adult 
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victimization. Additionally, study findings support assertions that multiple traumas may 

increase likelihood for substance abuse and psychiatric disorders. It is also important to 

note that even when trauma history and other factors were accounted for, the models in 

this study accounted for twins’ genetic, shared environmental, and individual-specific 

environmental contributions to outcomes and produced consistent findings of the 

influence of familial resemblance (both genetic and shared environmental) on substance 

abuse liability. More specifically, across all ACE models, both genetics and common 

environment produced consistently large estimates of influence on liability for substance 

abuse. Thus, continued behavioral genetic study of these issues is warranted and 

researchers not using behavioral genetic designs may want to consider how heritability 

may impact their findings. Although genetics and shared environment played the 

strongest role in liability for substance abuse in this sample, individual characteristics 

were also often significant, and the pathways from trauma variables to substance abuse 

tended to be strong. This supports an interaction between genes and environment / 

experience in which genetic predisposition, though present, may or may not be activated 

depending on life experiences. 

 A final consideration in contemplating this study’s findings is the issue of 

resiliency in response to trauma. Although both CSA and multiple traumas consistently 

predicted both substance abuse and psychiatric disorders, trauma by no means fully 

predicted either outcome. This study sheds some light on this issue in that multiple 

traumas were more highly predictive of substance abuse than was CSA alone. This 

suggests that experiencing more than one type of childhood trauma may have an additive 
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effect in decreasing resiliency to trauma. Also, although models in this study testing 

potential mediators and moderators of the relationship between childhood trauma and 

adult substance abuse resulted in poor model fit, as discussed above, it is possible that 

different approaches to studying these interactions might provide additional insight into 

the relationship between childhood trauma and adult substance abuse. Further research on 

factors that differentiate between those who develop substance abuse and psychiatric 

disorders after trauma from those who do not could provide important information for 

clinical intervention.  

Study Limitations and Strengths 

 The sample used for this study is a subsample of the full VATSPSUD dataset and 

has some limitations. Specifically, the sample consists of only White women from 

Virginia, born between 1934 and 1974. This lack of representativeness limits the 

generalizability of study findings, though the sample is representative of White, Virginia 

women both economically and geographically. The sample has the added advantage of 

allowing for twin modeling of outcomes that may have a strong genetic component. A 

second potential study limitation is sample size. Although the sample is relatively large, 

because it must be analyzed using a dyadic approach, the number of analyzed cases is by 

twin pairs, not individuals. Given the complexity of some models tested in this study, it is 

possible that sample size was insufficient to identify underlying dynamics. A third 

potential limitation is that data about childhood experiences or other past experiences was 

gathered retrospectively. As discussed in Chapter Two, retrospective data may be 

adversely affected by inaccurate recall or by life course history impacting interpretation 
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of past events (Briere, 1992; Briere & Elliott, 2003; Horwitz, Widom, McLaughlin, & 

White, 2001). A fourth potential limitation is the possibility of reporting bias. As 

discussed in Chapter Two, sexual assault and substance abuse carry social stigma, and 

thus, may be underreported. A fifth potential limitation is the data available for variable 

creation within the dataset (e.g., only certain disorders were available for creating the 

psychiatric disorders variable). Finally, as discussed in Chapter Five, concerns remain as 

to whether missing data were missing at random, an important assumption underlying 

structural modeling approaches. 

 This study also has several strengths worthy of note. First, the relatively large 

sample is representative economically and geographically of Virginia women. Second, 

the VATSPSUD researchers used rigorous measures, and the VATSPSUD team collected 

data longitudinally and with the highest regard for reliability. Third, percentages of 

missing data on key study variables were low, partially supporting the missing at random 

assumption necessary for structural equation modeling. Fourth, because the dataset 

included twins and co-twins, this study could examine the contribution of heritability to 

outcomes. This is particularly important with outcomes such as substance abuse since 

previous research indicates there is likely a strong genetic component to development of 

substance abuse and dependence. 

Study Implications 

Across all models tested in this study, both genetics and shared environment 

played large roles in liability to develop substance abuse problems. This has significant 

implications for prevention and intervention. As discussed in Chapter Two, gene-
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environment interactions explain how, even in the presence of heritable predispositions, 

adverse outcomes may be avoided. For example, with early intervention to prevent 

substance use initiation or abuse, effects of genetic predispositions may be moderated. 

This suggests a possible way to target prevention and intervention at those perhaps at the 

greatest heritable risk, children of parents with substance abuse problems. 

 This study also consistently found that trauma history is highly predictive of 

substance abuse and psychiatric disorders. Such findings also suggest potential targeted 

prevention and intervention approaches to prevent victims of trauma from developing 

subsequent substance and psychiatric disorders. These interventions could focus on 

increasing factors protective against substance use and psychiatric disorders (e.g., social 

support, improved coping strategies), while reducing risk factors (e.g., family disruption, 

involvement with deviant peer groups). Conversely, the study also found that substance 

abuse and psychiatric disorders predict adult sexual assault, suggesting that in keeping 

with other harm reduction approaches in substance abuse and psychiatric service 

delivery, risk of experiencing violence should be addressed. However, in current service 

delivery systems, services for trauma, substance abuse, and psychiatric disorders are 

often divorced from one another. This study highlights a need for closer integration of 

services, including integration across medical and social service disciplines, similar to the 

service integration that is beginning to happen for comorbid substance abuse and 

psychiatric disorders. Ideally, such integration would occur not only for intervention 

services, but for prevention programming as well. 
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 The study results also highlight that multiple traumas were more predictive of 

substance abuse and psychiatric disorders outcomes than was child sexual abuse alone. 

Yet, services for different types of trauma tend to be separate and poorly coordinated. 

Examples of services that may benefit from improved coordination include social 

services (e.g., interpersonal violence, grief), medical services (e.g., hospital-based 

counseling for individuals with severe or terminal diseases and their significant others), 

natural disaster counseling services (e.g., the American Red Cross), military mental 

health services, and criminal justice services (e.g., police victim services, jail/probation 

departments). At a minimum, those working in any of these areas might consider 

including other types of trauma in their client assessments and making appropriate 

referrals when needed.  

 A final clinical implication is that despite trauma history, many women in this 

sample did not develop substance abuse or psychiatric disorders. This may be due to 

factors not directly addressed in this study (e.g., trauma severity). Nevertheless, for 

clients with risk factors such as trauma and/or possible genetic predisposition, clinicians 

should consider how to help clients maximize protective factors and minimize risk factors 

in order to foster increased resiliency. 

This study has an important policy implication. As discussed above, current 

service delivery is hampered by a lack of integration for trauma, substance abuse, and 

psychiatric services when clients present with more than one of these issues. However, 

the current system is destined to stay much as it is unless changes in policy and funding 

streams also change to support better service integration.  
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 This study also has implications for social work education. Currently, the social 

work practice curriculum is generally divided into core courses (e.g., clinical practice, 

human behavior in the social environment) and substantive courses (e.g., substance 

abuse, child abuse). If not handled carefully, this can create artificial separations between 

substantive issues such as substance abuse and trauma, and thereby, not fully equip 

students for an integrated approach to practice with clients presenting with multiple 

concerns. Furthermore, many trauma courses are taught as “single-issue” courses (e.g., 

domestic violence, sexual assault, or grief). Though some of the practice issues in each 

area may differ, single-issue courses inefficiently address common issues across trauma 

types and corresponding therapeutic needs.    

Directions for Future Research 

 In addition to the future analyses suggested above, this study offers additional 

directions for research with the VATSPSUD data and other studies. Most notably, this 

study examined multiple aspects of the sexual assault, multiple traumas, and substance 

abuse dialectic, but did not address issues of causality, only covariation. Future analyses 

of the VATSPSUD FF sample could potentially address important causal questions. For 

example, some previous research suggests that aspects of trauma history (e.g., age of 

occurrence, type of trauma, ongoing or multiple trauma) or mediating factors (e.g., social 

support at the time of trauma, other stressful life events) may differentially predict 

trajectories into substance use and abuse (cf., Ballon, Courbasson, & Smith, 2001; Brems, 

Johnson, Neal, & Freemon, 2004; Kendler et al., 2000; Freeman, Collier, & Parillo, 2002; 

Testa, Van Zile-Tamsen, & Livingston, 2006). Examining trauma history through 
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survival analyses of trauma onset, trauma characteristics, and substance use/abuse onset 

may provide answers to questions regarding substance abuse trajectories. Survival 

analysis could also be useful in examining revictimization risk for survivors of trauma, 

particularly how childhood trauma and substance abuse may predict trajectories into 

revictimization at different life stages.  

 Another arena for further analyses of these data is to examine ACE component 

contributions to outcome liability (e.g., substance abuse, psychiatric disorders) in more 

detail. In this study’s models, genetics and shared environment were consistently the 

strongest contributors to liability for substance abuse. However, as Kendler and Prescott 

(2006, cf., p. 43, p. 56) explain, genetics and common environment are both measures of 

family resemblance, and thus, may be highly correlated. They suggest further examining 

the role of individual-specific environment by running structural models, first leaving out 

genetic estimation, then environmental estimation, then both of these estimates to see if 

decrements of fit occur. If no decrements in fit are found, then the more parsimonious 

model is preferred, while if decrements are found, then the model with the more complete 

set of ACE estimates is preferred (e.g., if dropping common environment does not result 

in worse model fit, then it is assumed that genetics and individual-specific environment 

are sufficient to explain variance in liability). This strategy was beyond the scope of this 

dissertation, but would be useful in clarifying the study’s findings. 

 The variables in this study were primarily dichotomous or ordered categorical; 

thus, they have limited ability to address issues of severity. Future analyses of these data 

should consider using variables with greater specificity. Trauma severity measures that 
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account for characteristics of the trauma shown in the literature to predict worse 

outcomes (e.g., more severe abuse type, closer relationship with the perpetrator) might 

predict substance abuse and psychiatric disorders differently than do the trauma measures 

used here. Related to this, as discussed above, some literature (cf., Banyard, Williams, & 

Siegel, 2001; Becker-Blease & Freyd, 2005; Finkelhor, Ormrod, Turner, & Hamby, 

2005) suggests that experiencing multiple traumas has more severe consequences than 

experiencing ongoing single type of trauma. This would be another way to conceptualize 

trauma severity in these models. Finally, substance abuse and psychiatric disorder 

variables in this study were dichotomous measures of presence or absence, and greater 

specificity in future analyses could be obtained by using ordered categorical variables. 

For example, with substance abuse, using a variable with the ordered severity categories 

of ‘abstinent,’ ‘use but no abuse or dependence,’ ‘abuse,’ and ‘dependence’ could 

improve model precision. Also, as discussed above, this study used a combined substance 

abuse variable that included drugs and alcohol, as well as diagnoses of both substance 

abuse and substance dependence. It is possible that separating the types of substances and 

the two levels of diagnoses could also improve precision. 

 Examining these data in light of previous typologies of substance abuse research 

might also be a useful area of study. Cluster or related analyses could be used to identify 

characteristics of those at risk of substance abuse/dependence. Although this has been 

done generally (cf., Babor & Dolinsky, 1988; Babor, Hofmann, DelBoca, Hesselbrock, 

Meyer, Dolinsky, & Rounsaville, 1992; Cloniger, Sigvardsson, & Bohman, 1996), an 
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analysis that includes trauma history could clarify the current study’s findings by 

identifying patterns of association between trauma and substance abuse.  

 A final research implication of this study is the need in substance abuse research 

to address the full biopsychosocial spectrum of risk and protective factors implicated in 

liability for substance abuse. Currently, many social scientists examine outcomes such as 

substance abuse from a purely psychosocial perspective, while geneticists and others in 

biomedical fields focus more on biological or genetic explanations. This study’s results 

suggest that, while genetic predisposition strongly impacts substance abuse liability, 

environmental and individual factors (e.g., trauma) are also strongly predictive. Further 

research on gene-environment interaction is needed to better understand these dynamics.   

Conclusion  

 This study used twin methodology to examine the dialectic between sexual assault 

and substance abuse, focusing on the role of multiple traumas. As noted in Chapter Two, 

researchers have examined aspects of the relationship between childhood trauma, adult 

substance abuse and psychiatric disorders, and risks for adult victimization, but have not 

examined the complete pathway and specifically, the role of multiple traumas in the 

pathway. By introducing the elements of other traumas and by examining multiple 

aspects of the trauma and substance abuse association, this study provides a unique 

examination of the dialectical nature of these issues.  

 The study found support for a dialectic between sexual assault and substance 

abuse in which childhood sexual assault predicted adult substance and psychiatric 

disorders, and in turn, these disorders predicted adult sexual assault. The study also found 
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support for a similar, but stronger, relationship between multiple childhood traumas, adult 

substance abuse and psychiatric disorders, and sexual assault as an adult. The stronger 

predictive ability of multiple traumas suggests that experiencing more than one type of 

trauma may have an additive effect on adverse outcomes. This finding and the complex 

relationships identified in this study have important implications for prevention and 

intervention in both substance abuse and sexual assault treatment. 

 The twin analytic methodology also allowed for a more complete biopsychosocial 

examination of how twins’ genetics, shared environment, and individual-specific 

environment contribute to substance abuse and psychiatric disorder outcomes. 

Specifically, the study found that heritability was a strong predisposing factor to 

developing both substance abuse and psychiatric disorders. At the same time, both child 

sexual abuse and multiple childhood traumas predicted these same outcomes. This 

suggests that even when heritable predisposition to substance abuse and psychiatric 

disorders exists, trauma experiences can increase risks significantly. While others have 

also examined genetic, shared environment, and individual-specific environment 

influences in relation to substance abuse and psychiatric disorders, this study adds to the 

knowledge base by examining these factors in light of multiple childhood traumas and 

risks of adult sexual assault. Thus, this study increases understanding of sexual assault, 

substance abuse, and the association between them, which leads to possibilities for new 

directions in practice and research.  

Intervening in such a complex sexual assault/substance abuse dynamic requires 

targeted prevention and intervention, as well as greater integration of services. An 
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important study finding is that the relationships between trauma and adverse outcomes 

such as substance abuse and psychiatric disorders were by no means inevitable as many 

women experienced childhood trauma but did not develop substance abuse or psychiatric 

disorders in adulthood. This highlights the need for better understanding of what 

differentiates those who develop adverse outcomes after trauma from those who do not 

and what differentiates those who experience adult victimization after substance abuse 

from those who do not. Such understanding could greatly aid practitioners in helping 

clients maximize protective factors and reduce risk factors to foster increased resiliency. 



 179 

APPENDICES  

Appendix A 

VATSPSUD FF Sample Demographics  
 

VATSPSUD FF Sample Demographics  
   
Age  18-54 (M=29.3, SD=7.7) 
Years of formal education From 4 years to doctoral 

degrees (M=13.5 years, 
SD=2.1) 

Median personal income $12,000-15,000 category 
Median household income $35,000-40,000 category 
Marital 
status   
 Married 67% 
 Living with a partner 5% 
 Separated/divorced 10% 
 Widowed <1% 
 Single 17% 
Religious affiliation  
 Protestant 83% 
 Roman Catholic 9% 
 Jewish 1% 
 Other 5% 
 None/no preference 2% 
Employment   
 Employed 82% 
 Looking for work 2% 
 Retired <1% 
 Disabled 1% 
 Keeping house 13% 
 Student 2% 
Occupational status (as adapted from Hollingshead, 1957)  
 Professional/upper management 27% 
 Middle management, small business 21% 
 Clerical 35% 
 Skilled labor, small farms 3% 
 Semiskilled and unskilled labor 14% 

 
Note: Developed from Genes, Environment, and Psychopathology: Understanding the Causes of 
Psychiatric and Substance Use Disorders, by K. S. Kendler and C. A. Prescott, 2006, 26-27.
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Appendix B 

Complete List of Available Variable Measurement Properties and Definitions 

Domain Indicators Variable Name in 
Dataset 

Data Source with 
Wave in which Data 
Collection Occurred 

Response Categories 

Demographics    
 Age aaiff4 (ages at time 

of IV) 
Interview Schedule, 
FF4 

Continuous numeric 

 Age cohort AgeCohort Computed from aaiff4 Date of birth is pre-/post-1965 
 Family ID, 

grouping variable 
Famno All interview schedules Assigned family ID 

 Zygosity zygosity All interview schedules Monozygotic, dizygotic, 
singleton, not classified 

   zygosit2 Computed w/singleton 
and unclassified as 
missing 

Monozygotic, dizygotic 

 Ethnicity F1_A-F1_X Stress and Coping SRQ, 
FF4 

Ancestors from which countries, 
all that apply 

 Marital status A3 Interview Schedule, 
FF4 

Categorical: Married, Separated, 
Divorced/Annulled, Widowed, 
Never Married 

 Household 
composition 

A4, A13, A17 Interview Schedule, 
FF4 

Living arrangement: Combine 
partner (A4), children (A13), 
twin (A17) 

 Children A13-A16 Interview Schedule, 
FF4 

Number of sons and daughters 

 Occupational 
status 

B1_1 to B1_8 Interview Schedule, 
FF4 

Employment categories: Work 
for pay, Temporary lay off, 
Looking for work-unemployed, 
Retired, Permanently disabled, 
Keeping house/staying home, 
Going to school, Other 

 Occupational 
index 

B5a (Current job), 
B8a (Retired job) 

Interview Schedule, 
FF4 

From qualitative data, 
categorized: 1-7 

 Income B10 Interview Schedule, 
FF4 

Total family income: 15 Ordinal 
categories, Z&? Are missing 
data: B10 (income categories) 

 Education B9 Interview Schedule, 
FF4 

Highest grade completed: 0-20+ 

Trauma     
 Childhood sexual 

abuse 
      

 CSA 
types/frequency 

CSA_count Computed, Stress and 
Coping SRQ, FF4 

Continuous numeric 

 CSA occurred CSA Computed, Stress and 
Coping SRQ, FF4 

Dichotomous, yes/no 

 Co-twin's CSA 
types/frequency 

CSAtwin_count Computed, Stress and 
Coping SRQ, FF4 

Continuous numeric 

 CSA occurred to CSAtwin Computed, Stress and Dichotomous, yes/no 
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twin Coping SRQ, FF4 
 Other childhood 

violence 
    

 Harsh physical 
discipline, self-
report 

PAb Computed from FF2/3, 
B40A-B40C 

Scale: 
Often/Sometimes/Rarely/Never 

 Harsh physical 
discipline, self-
report, 
dichotomous 

PAbDi Computed from FF2/3, 
B40A-B40C 

Dichotomous, yes/no 

 Harsh physical 
discipline, parent 
report 

PA Computed from B45M, 
B45N, B45O, B45P, 
Raising Twins 
Interview  

Scale: 
Often/Sometimes/Rarely/Never 

 Harsh physical 
discipline, parent 
report, 
dichotomous 

PADi Computed from B45M, 
B45N, B45O, B45P, 
Raising Twins 
Interview  

Dichotomous, yes/no 

 Witness harsh 
physical 
discipline, parent 
report 

WitV Computed from B91M, 
B91N, B91O, B91P, 
Raising Twins 
Interview 

Scale: 
Often/Sometimes/Rarely/Never 

 Witness harsh 
physical 
discipline, parent 
report, 
dichotomous 

WitVDi Computed from B91M, 
B91N, B91O, B91P, 
Raising Twins 
Interview 

Dichotomous, yes/no 

 Parental 
separation as child 

      

 Mother died MomDead Computed from N10, 
N11A1-3, N11B1-3, 
N11C1-3, N11D1-3 in 
FF1 Interview Schedule 

Dichotomous, yes/no 

 Father died DadDead Computed from N10, 
N11A1-3, N11B1-3, 
N11C1-3, N11D1-3 in 
FF1 Interview Schedule 

Dichotomous, yes/no 

 Either parent died ParDead Computed from 
MomDead and 
DadDead 

Dichotomous, yes/no 

 Other significant 
deaths 

N15 Interview Schedule, 
FF1 

Dichotomous, yes/no 

 Parent divorce Divorce Computed from N10, 
N11A1-3, N11B1-3, 
N11C1-3, N11D1-3 in 
FF1 Interview Schedule 

Dichotomous, yes/no 

 Separated from 
mother 

MomSep Computed from N10, 
N11A1-3, N11B1-3, 
N11C1-3, N11D1-3 in 
FF1 Interview Schedule 

Dichotomous, yes/no 
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 Separated from 
father 

DadSep Computed from N10, 
N11A1-3, N11B1-3, 
N11C1-3, N11D1-3 in 
FF1 Interview Schedule 

Dichotomous, yes/no 

 Separated from 
either parent 

ParSep Computed from 
MomSep and DadSep 

Dichotomous, yes/no 

 Other parental 
separation 

SepOth Computed from N10, 
N11A1-3, N11B1-3, 
N11C1-3, N11D1-3 in 
FF1 Interview Schedule 

Dichotomous, yes/no 

 Parent separation, 
any 

ParLoss Computed from other 
parental separation 
variables 

Dichotomous, yes/no 

 Adult trauma 
variables 

      

 Adult SA 
types/frequency 

ASA_count Computed, Stress and 
Coping SRQ, FF4 

Continuous numeric 

 Adult SA occurred ASA Computed, Stress and 
Coping SRQ, FF4 

Dichotomous, yes/no 

 Co-twin's adult 
SA 
types/frequency 

ASAtwin_count Computed, Stress and 
Coping SRQ, FF4 

Continuous numeric 

 Adult SA occurred 
to twin 

ASAtwin Computed, Stress and 
Coping SRQ, FF4 

Dichotomous, yes/no 

 Victim of violence F1Vio Computed from FF1 
Stressful Life Events 
scale, J2AA and J2BA 

0-2 

   F4Vio Computed from FF4 
Stressful Life Events 
scale, J8 and J9 

0-2 

 Deaths of close 
others 

F1SigDe Computed from FF1 
Stressful Life Events 
scale, J3AA-J3GA 

0-3 

   F4SigDe Computed from FF4 
Stressful Life Events 
scale, J16-J22 

0-3 

 Life-threatening / 
serious illness of 
self or others 

F1SigIl Computed from FF1 
Stressful Life Events 
scale, J4AA-J4GA 

0-5 

   F4SigIl Computed from FF4 
Stressful Life Events 
scale, J23-J29 

0-5 

 Significant 
stressors/traumas 

F1Trau Computed from FF1 
Stressful Life Events 
scale, J2AA-J2BA, 
J3AA-J3GA, J4AA-
J4GA 

0-8 

   F4Trau Computed from FF4 
Stressful Life Events 
scale, J8 and J9, J16-
J22, J23-J29 

0-8 
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 Significant 
stressor/trauma 
occurred 

F1TraD Computed from FF1 
Stressful Life Events 
scale, J2AA-J2BA, 
J3AA-J3GA, J4AA-
J4GA 

Dichotomous, yes/no 

   F4TraD Computed from FF4 
Stressful Life Events 
scale, J8 and J9, J16-
J22, J23-J29 

Dichotomous, yes/no 

 Multiple trauma 
variables 

      

 Childhood 
traumas other than 
CSA or PA 

OthTra Computed from 
CSAtwin, WitVDi, 
Divorce, MomDead, 
DadDead, N15 

Continuous numeric 

   OthTraD Computed from 
CSAtwin, WitVDi, 
Divorce, MomDead, 
DadDead, N15 

Dichotomous, yes/no 

 Childhood abuse, 
CSA or PA 

MulAb    

   MulAbD    
 Childhood 

traumas 
MulTra Computed from CSA, 

PAbDi, CSAtwin, 
WitVDi, Divorce, 
MomDead, DadDead, 
N15 

Continuous numeric 

   MulTraO Computed, same 
variables as MulTra 

No traumas, one trauma, more 
than one trauma 

 
  

MulTraD Computed, same 
variables as MulTra Dichotomous, yes/no 

Substance Abuse    
 Alcohol use       
 Alcohol abuse or 

dependence 
Alcohol Computed from d4a_ds 

and d4d_s, diagnosis 
given by VATSPSUD 
PI 

Dichotomous yes/no 

 Alcohol abuse or 
dependence 

AlcOrd Ordered categorical 
computed from d4a_ds 
and d4d_s, diagnosis 
given by VATSPSUD 
PI 

Ordered: Not affected, alcohol 
abuse, alcohol dependence 

 Illicit use       
 Cannabis use POTUSE Interview Schedule, 

FF4 
Dichotomous yes/no 

 Sedative use SEDUSE Interview Schedule, 
FF4 

Dichotomous yes/no 

 Stimulant use STIMUSE Interview Schedule, 
FF4 

Dichotomous yes/no 

 Cocaine use COKEUSE Interview Schedule, 
FF4 

Dichotomous yes/no 
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 Cocaine and 
stimulant use 

CkStim Computed from 
COKEUSE and 
STIMUSE 

Ordered: no use, either cocaine 
or stimulant use, both cocaine 
and stimulant use 

 Cocaine and 
stimulant use, 
dichotomous 

CkStimDi Computed from 
COKEUSE and 
STIMUSE 

Dichotomous yes/no 

 Substance use 
w/sedatives 

IllSed Computed from 
POTUSE, SEDUSE, 
STIMUSE, COKEUSE 

Continuous numeric 

 Substance use 
w/sedatives, 
dichotomous 

IllDi Computed from 
POTUSE, SEDUSE, 
STIMUSE, COKEUSE 

Dichotomous yes/no 

 Substance use w/o 
sedatives 

Illicit Computed from 
POTUSE, STIMUSE, 
COKEUSE 

Continuous numeric 

 Substance use w/o 
sedatives, 
dichotomous 

IllicitD Computed from 
POTUSE, STIMUSE, 
COKEUSE 

Dichotomous yes/no 

 Overall substance 
use 

      

 Substance abuse 
(not dependence), 
all substances 

SubUse Computed from d4a_ds, 
POTUSE, SEDUSE, 
STIMUSE, COKEUSE 

Count of substances used 

 

  

SubUseD Computed from d4a_ds, 
POTUSE, SEDUSE, 
STIMUSE, COKEUSE 

Dichotomous, yes/no 

 Substance abuse 
(not dependence), 
w/o sedatives 

SubUsB Computed from d4a_ds, 
POTUSE, STIMUSE, 
COKEUSE 

Count of substances used 

 

  

SubUsBD Computed from d4a_ds, 
POTUSE, STIMUSE, 
COKEUSE 

Dichotomous, yes/no 

 Substance 
abuse/dependence, 
all substances 

SubAb Computed from d4a_ds, 
d4d_s, POTUSE, 
SEDUSE, STIMUSE, 
COKEUSE 

Count of substances used 

 

  

SubAbD Computed from d4a_ds, 
d4d_s, POTUSE, 
SEDUSE, STIMUSE, 
COKEUSE 

Dichotomous, yes/no 

 Substance 
abuse/dependence, 
w/o sedatives 

SubAbB Computed from d4a_ds, 
d4d_s, POTUSE, 
STIMUSE, COKEUSE 

Count of substances used 

   SubAbBD Computed from d4a_ds, 
d4d_s, POTUSE, 
STIMUSE, COKEUSE 

Dichotomous, yes/no 

Psychiatric Disorders    
 Psychiatric 

disorders, either 
depression or 
anxiety 

Psych Computed from 
mdd4ff4, G4LYF4B1, 
G4F4B1 

Dichotomous, yes/no 

 Depression       
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 Major depression, 
past year 

mdd4f4l FF4 dataset, diagnosis 
given by VATSPSUD 
PI 

Dichotomous yes/no 

 Major depression, 
prior Hx 

mdd4f4m FF4 dataset, diagnosis 
given by VATSPSUD 
PI 

Dichotomous yes/no 

 Anxiety       
 Generalized 

anxiety, past year, 
1 month - broad 
definition 

G4LYF4B1 FF4 dataset, diagnosis 
given by VATSPSUD 
PI 

Dichotomous yes/no 

 Generalized 
anxiety, lifetime, 1 
month - broad 
definition 

G4F4B1 FF4 dataset, diagnosis 
given by VATSPSUD 
PI 

Dichotomous yes/no 

 Co-morbid       
 Co-occurring 

drinking and drug 
use 

O69A Interview Schedule, 
FF4 

Complete overlap, some 
overlap, no overlap 

 Co-occurring 
drinking and 
depression 

O43A Interview Schedule, 
FF4 

Complete overlap, some 
overlap, no overlap 

 Order of onset for 
co-occurring 
drinking and 
depression 

O43B Interview Schedule, 
FF4 

Depression first, alcohol first, 
not sure (recoded as missing) 

 Co-occurring drug 
use and depression 

O70A Interview Schedule, 
FF4 

Complete overlap, some 
overlap, no overlap 

Stressful Life Events    
 List of life events FF1(J1-J9)    Interview Schedule, 

Section J, FF1 
For each, dichotomous yes/no 
and month/year it occurred 

 List of life events FF4(J1--J43C) Interview Schedule, 
FF4 

For each, dichotomous yes/no, 
month/year it occurred, 
assessment of long-term 
contextual threat, assessment of 
whether event was 
dependent/independent of R's 
actions 

Social Support    
 Frequency of 

contact with 
friends 

G1 (friends), G4 
(relatives), G6 
(organizations/clubs) 

Interview Schedule, 
FF3 

More than once a week/Once a 
week/A few times a 
month/Once a month/Less than 
once a month/Never 

 Number of friends G2 Interview Schedule, 
FF3 

Continuous numeric 

 Quality of support 
from friends 

FrSupp Computed mean from 
G3a-G3e 

Often/Sometimes/Rarely/Never 

 

Frequency of 
contact with 
relatives 

G4 Interview Schedule, 
FF3 

More than once a week/Once a 
week/A few times a 
month/Once a month/Less than 
once a month/Never 
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 Quality of support 
from relatives 

FamSupp Computed mean from 
G5a-G5e 

Often/Sometimes/Rarely/Never 

 

Frequency of 
contact with 
friends and 
relatives 

SuppFre Mean of G1 and G4 More than once a week/Once a 
week/A few times a 
month/Once a month/Less than 
once a month/Never 

 

Quality of support 
from friends, 
relatives, or 
partner 

SupQual Mean of FrSupp, 
FamSupp, ParSup 
(shifted to four-point 
scale) 

Often/Sometimes/Rarely/Never 

 Quality of support 
from partner 

ParSupp Computed from FF3, 
A5-A11 

A great deal/Quite a bit/Some/A 
little/Not at all 

 Frequency of 
contact with twin 

A18 Interview Schedule, 
FF4 

Almost every day/At least once 
a week/1-2x a month/ A few 
times a year/1x a year or less 

Family History    
 Psychiatric 

disorders 
      

 Mother ever had 
emotional/nervous 
problems 

MoEmot Interview Schedule, 
FF1, N34 

Dichotomous, yes/no 

 Mother ever 
depressed for 2 
weeks or more 

MoDep Interview Schedule, 
FF1, N35 

Dichotomous, yes/no 

 Mother ever 
anxious/worried 
for a month or 
more 

MoAnx Interview Schedule, 
FF1, N39 

Dichotomous, yes/no 

 Mother, 
psychiatric 
problems 

MoPsy Computed from N34, 
N35, N39 

Dichotomous, yes/no 

 Father ever had 
emotional/nervous 
problems 

FaEmot Interview Schedule, 
FF1, N22 

Dichotomous, yes/no 

 Father ever 
depressed for 2 
weeks or more 

FaDep Interview Schedule, 
FF1, N23 

Dichotomous, yes/no 

 Father ever 
anxious/worried 
for a month or 
more 

FaAnx Interview Schedule, 
FF1, N27 

Dichotomous, yes/no 

 Father, psychiatric 
problems 

FaPsych Computed from N22, 
N23, N27 

Dichotomous, yes/no 

 Psychiatric 
problems, either 
parent 

ParPsych Computed from MoPsy 
and FaPsy 

Neither, one parent, both parents 

 Substance use       
 Mother ever had 

drinking problems 
for more than 1 
month 

MothSu Recode of N42 Dichotomous, yes/no 
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 Father ever had 
drinking problems 
for more than 1 
month 

FathSu Recode of N30 Dichotomous, yes/no 

 Either parent ever 
had drinking 
problems for more 
than 1 month 

PareSu Computed from 
MothSu and FathSu 

Neither, one parent, both parents 

Family Interactions    
 Family 

Environment 
Scale 

FamEnv Interview Schedule 
FF2/3, B82-B95 

Mean composite of items, 
higher scores indicate more 
positive interactions 

 
  

FamEnv2 Interview Schedule 
FF2/3, B82-B95 

Sum composite of items 

 Parental bonding 
instrument 

      

 Maternal warmth, 
Twin 1 

MWarm Raising Twins 
Interview 

Continuous numeric 

 

Maternal 
protectiveness, 
Twin 1 

MProt Raising Twins 
Interview 

Continuous numeric 

 
Maternal 
authority, Twin 1 

Mauth Raising Twins 
Interview 

Continuous numeric 

 
Paternal warmth, 
Twin 1 

PWarm Raising Twins 
Interview 

Continuous numeric 

 

Paternal 
protectiveness, 
Twin 1 

PProt Raising Twins 
Interview 

Continuous numeric 

 
Paternal authority, 
Twin 1 

Pauth Raising Twins 
Interview 

Continuous numeric 

 
Maternal warmth, 
Twin 2 

MWarmC Raising Twins 
Interview 

Continuous numeric 

 

Maternal 
protectiveness, 
Twin 2 

MProtC Raising Twins 
Interview 

Continuous numeric 

 
Maternal 
authority, Twin 2 

MauthC Raising Twins 
Interview 

Continuous numeric 

 
Paternal warmth, 
Twin 2 

PWarmC Raising Twins 
Interview 

Continuous numeric 

 

Paternal 
protectiveness, 
Twin 2 

PProtC Raising Twins 
Interview 

Continuous numeric 

 
Paternal authority, 
Twin 2 

PauthC Raising Twins 
Interview 

Continuous numeric 
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Appendix C 

Univariate Descriptive Statistics for Variables Included in Models  

Trauma Continuous Variables Univariate Statistics 
Variable Name Mean Median St Dev Variance Skewness Kurtosis Missing  

Harsh physical discipline 
before 16 .93 1.00 .983 .967 .663 -.729 210 
Witnessed twin harsh 
physical discipline before 16 .53 .00 .750 .563 1.143 .200 349 
Childhood abuse, CSA & 
PA, cont 1.07 1.00 1.134 1.286 1.040 .525 421 
Childhood trauma other than 
SA or PA, cont 1.07 1.00 1.134 1.286 1.040 0.525 411 
Multiple childhood trauma, 
all, cont 1.78 2.00 1.363 1.857 .484 -.513 437 
Significant stressors/traumas 
in PY, FF1 .73 .00 .972 .945 1.571 3.005 379 
Significant stressors/traumas 
in PY, FF4 1.28 1.00 1.239 1.536 .963 .625 349 

 
Trauma Categorical Variables Univariate Statistics 

Variable Name Category Frequency Percent 
Sexual abuse before 16, dich No 751 50.2 
  Yes 344 23 
  Missing 402 26.9 
Harsh physical discipline before 16, dich No 559 37.3 
  Yes 728 48.6 
  Missing 210 14 
Witnessed twin harsh physical discipline before 16, dich No 706 47.2 
  Yes 442 29.5 
  Missing 349 23.3 
Childhood experience, parental divorce No 1018 68 
  Yes 131 8.8 
  Missing 348 23.2 
Childhood experience, either parent died No 1104 73.7 
  Yes 45 3 
  Missing 348 23.2 
Childhood experience, mother died No 1144 76.4 
  Yes 5 0.3 
  Missing 348 23.2 
Childhood experience, father died No 1109 74.1 
  Yes 40 2.7 
  Missing 348 23.2 
Childhood experience, anyone else lived with died No 1035 69.1 
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  Yes 109 7.3 
  Missing 353 23.6 
Childhood experience, separation from mother No 1123 75 
  Yes 26 1.7 
  Missing 348 23.2 
Childhood experience, separation from father No 971 64.9 
  Yes 178 11.9 
  Missing 348 23.2 
Childhood experience, any parental loss No 961 64.2 
  Yes 188 12.6 
  Missing 348 23.2 
Childhood trauma other than SA or PA, dich No 420 28.1 
  Yes 702 46.9 
  Missing 375 25.1 
Multiple childhood traumas, all, dich No 208 13.9 
  Yes 852 56.9 
  Missing 437 29.2 
Multiple childhood traumas, all, ordered categorical 0 208 13.9 
  1 294 19.6 
  2 or more 558 37.3 
  Missing 437 29.2 
Childhood abuse, CSA & PA, dich No 349 23.3 
  Yes 727 48.6 
  Missing 421 28.1 
Sexual assault after 16 No 912 60.9 
  Yes 166 11.1 
  Missing 419 28 
Adult experience, victim of violence, FF1 0 1072 71.6 
  1 71 4.7 
  2 5 0.3 
  Missing 349 23.3 
Adult experience, victim of violence, FF4 0 1098 73.3 
  1 49 3.3 
  2 1 0.1 
  Missing 349 23.3 
Adult experience, significant deaths, FF1 0 837 55.9 
  1 251 16.8 
  2 54 3.6 
  3 4 0.3 
  Missing 351 23.4 
Adult experience, significant deaths, FF4 0 737 49.2 
  1 345 23 
  2 62 4.1 
  3 4 0.3 
  Missing 349 23.3 
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Adult experience, significant others serious ill, FF1 0 795 53.1 
  1 268 17.9 
  2 46 3.1 
  3 9 0.6 
  4 1 0.1 
  Missing 378 25.3 
Adult experience, significant others serious ill, FF4 0 600 40.1 
  1 358 23.9 
  2 137 9.2 
  3 43 2.9 
  4 10 0.7 
  Missing 349 23.3 
Adult experience, significant stressors/traumas in PY, FF1, dich No 593 39.6 
  Yes 525 35.1 
  Missing 379 25.3 
Adult experience, significant stressors/trauma in PY, FF4, dich No 374 25 
  Yes 774 51.7 
  Missing 349 23.3 

 
Substance Use Univariate Statistics 

Variable Name Category Frequency Percent 
Alcohol dependence diagnosis No 1060 70.8 
  Yes 87 5.8 
  Missing 350 23.4 
Alcohol abuse no dependence 
diagnosis No 1052 70.3 
  Yes 95 6.3 
  Missing 350 23.4 
Alcohol dependence or abuse No 965 64.5 
  Yes 182 12.2 
  Missing 350 23.4 
Alcohol, ordered categorical Not affected 965 64.5 
  Alcohol abuse 95 6.3 
  Alcohol dependence 87 5.8 
  Missing 350 23.4 
Drug use, all substances 0 554 37 
  1 353 23.6 
  2 139 9.3 
  3 56 3.7 
  4 45 3 
  Missing 350 23.4 
Substance abuse, all substances 0 537 35.9 
  1 298 19.9 
  2 179 12 
  3 55 3.7 
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  4 50 3.3 
  5 28 1.9 
  Missing 350 23.4 
Substance abuse, all substances, dich No 537 35.9 
  Yes 610 40.7 
  Missing 350 23.4 

 
Mental Health Univariate Statistics 

Variable Name Category Frequency Percent 
Diagnosis of major depression (MDD) last year  No 1039 69.4 
  Yes 108 7.2 
  Missing 350 23.4 
Diagnosis of MDD lifetime No 838 56 
  Yes 309 20.6 
  Missing 350 23.4 
Diagnosis of MDD combined  No 800 53.4 
  Yes 347 23.2 
  Missing 350 23.4 
Last year broad 1-month generalized anxiety disorder 
(GAD) diagnosis No 1033 69 
  Yes 114 7.6 
  Missing 350 23.4 
Last year broad 6-month GAD diagnosis No 1120 74.8 
  Yes 27 1.8 
  Missing 350 23.4 
Lifetime broad 1-month GAD diagnosis No 866 57.8 
  Yes 281 18.8 
  Missing 350 23.4 
Lifetime broad 6-month GAD diagnosis No 1047 69.9 
  Yes 100 6.7 
  Missing 350 23.4 
Depression and alcohol comorbid No overlap 162 10.8 
  Some overlap 84 5.6 
  Complete overlap 21 1.4 
  Missing 1230 82.2 
Alcohol and drug problems comorbid No overlap 93 6.2 
  Some overlap 72 4.8 
  Complete overlap 41 2.7 
  Missing 1291 86.2 
Depression and drug problems comorbid No overlap 187 12.5 
  Some overlap 51 3.4 
  Complete overlap 13 0.9 
  Missing 1246 83.2 
Psychiatric problems, MDD and GAD, past year and 
lifetime No 703 47 
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  Yes 444 29.7 
  Missing 350 23.4 

 
Social Support Univariate Statistics 

Variable Name Mean Median St Dev Variance Skewness Kurtosis Missing  
Friends social support 2.52 2.6 0.347 .120 -.689 1.173 211 

(14.1%) 
Family social support 2.29 2.40 .504 .255 -.752 .629 205 

(13.7%) 
Partner social support 3.06 3.29 .701 .492 -1.149 1.503 609 

(40.7%) 
Support, frequency of contact 
with friends and relatives 

1.89 1.50 .863 .744 1.060 .962 201 
(13.4%) 

Support, quality with friends, 
relatives, partner 

2.41 2.42 .345 .119 -.457 .264 182 
(12.2%) 

 
Family History of Psychiatric and Substance Use Univariate Statistics 

Variable Name Category Frequency Percent 
Father drinking problems > 1 mon No 861 57.5 
  Yes 277 18.5 
  Missing 359 24 
Mother drinking problems > 1 mon No 1059 70.7 
  Yes 87 5.8 
  Missing 351 23.4 
Parental drinking problems > 1 mon Neither 825 55.1 
  One parent 262 17.5 
  Both parents 49 3.3 
  Missing 361 24.1 
Father psychiatric problems No 820 54.8 
  Yes 319 21.3 
  Missing 358 23.9 
Mother psychiatric problems No 638 42.6 
  Yes 507 33.9 
  Missing 352 23.5 
Either parent had psychiatric problems Neither parent 515 34.4 
  One parent 423 28.3 
  Both parents 199 13.3 
  Missing 360 24 

 
Family Environment Univariate Statistics 

Variable Name Mean Median St Dev Variance Skewness Kurtosis Missing  
Family environment 
scale, mean composite 

2.01 2.07 0.406 0.165 -0.834 0.682 210 
(14.0%) 

Family environment 
scale, sum composite 

28.15 29 5.696 32.448 -0.835 0.677 210 
(14.0%) 
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