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 Alcohol and marijuana are reportedly two of the most pervasively used substances 

in the United States among women of childbearing age (18-44 years). About 10–50% of 

childbearing-aged women report drinking alcohol and are at risk of an Alcohol-Exposed 

Pregnancy (AEP). As for marijuana use, about 9.5% of women of childbearing age report 

marijuana use in the past month, and use has been steadily increasing since 2007. Further 

compounding concerns for women include mental health disorders like depression. 

Among women of childbearing age, studies have estimated that about 8-16% suffer from 

depression.  

 Furthermore, it is all too common for both substance use and mental health 

disorders to co-occur. Comorbid substance use and mental health disorders among 

women of childbearing age have emerged as a particularly significant area of concern.  

However, a key obstacle in further understanding the relationship between these disorders 

among women, in general, is that women either do not report, or under-report substance 
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abuse and mental health symptoms, and may not be aware of the concerns associated 

with substance use while at risk for pregnancy. Therefore, it is critical to find a setting 

where women can receive information about alcohol- and substance-exposed 

pregnancies, while also identifying and treating these co-occurring disorders.   

 This dissertation explores the feasibility of meeting these needs through primary 

care settings. Primary care, identified as an “opportunistic setting,” is often the first 

setting substance use and mental disorders are detected and addressed. However, 

comorbidity in primary care has not been explored in detail, more so for women of 

childbearing age, and requires further examination. Alcohol use, marijuana use, and 

depression are all critical issues for childbearing-aged women, and often occur 

concurrently, yet research is limited and needs further attention. Therefore, this 

dissertation aims to better understand comorbid alcohol use and depression, and 

comorbid alcohol use and marijuana use among women of childbearing age presenting in 

primary care. To do so, this dissertation draws upon the Transtheoretical Model of 

Change to study a sample of women from the CDC-funded CHOICES Plus study who 

were at risk of an AEP. 
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I. INTRODUCTION 

Introduction 

 Alcohol and marijuana are reportedly two of the most pervasively used substances 

in the United States among women of childbearing age (18-44 years). About 10–50% of 

childbearing-aged women report drinking alcohol and are at risk of an alcohol-exposed 

pregnancy (AEP) (Center for Disease Control and Prevention [CDC], 2017). In addition, 

approximately 9.5% of women of childbearing age report marijuana use in the past month 

(Substance Abuse and Mental Health Services Administration [SAMSHA], 2015), and 

use has steadily increased since 2007 (National Survey on Drug Use and Health 

[NSDUH], 2014). Further compounding concerns for women are mental disorders such 

as depression. Among women of childbearing age, studies have estimated that about 8-

16% have depression (Barth et al., 2015; Letourneau et al., 2015; Geier et al., 2015; Ko et 

al., 2012).  

 Moreover, substance use and mental disorders commonly occur together. 

Comorbid substance use and mental disorders among women of childbearing age have 

emerged as a particularly significant area of concern (Ko et al., 2015; Bertrand et al., 

2004; Riley, Infante, & Warren, 2011; Velasquez et al., 2010). Though exact estimates 

are unavailable, up to 50% of women of childbearing age are estimated to have co-

occurring substance use and mental disorders (Khan et al., 2013a; Khan et al., 2013b; 

D’Angelo et al., 2007).  
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 Women of childbearing age are especially important for researchers to consider, 

because prevention efforts can significantly reduce the harmful effects of substance use 

(i.e., alcohol, marijuana) and mental disorders (i.e., depression) before pregnancy for this 

group (van Gelder et al., 2010; Passey, Sanson-Fisher, D’Este, & Stirling, 2014). While 

alcohol use, marijuana use, and depression and their co-occurrence are critical issues for 

childbearing-aged women, research on the subject is limited. 

 A key obstacle to understanding the relationship between these co-occurring 

substance use and mental disorders is that, in many cases, women either do not report or 

they under-report substance abuse and mental health symptoms (Bessa et al., 2010; 

Ernhart et al., 1988; Myers et al., 2014). Furthermore, many women may be unaware of 

the risks associated with substance use during pregnancy, which could result in a 

substance-exposed pregnancy (SEP). Health care providers must give women with more 

information about SEP in the clinical settings where women seek diagnosis and treatment 

for these co-occurring substance use and mental disorders.  

 This dissertation explores the feasibility of meeting these needs through primary 

care settings. Primary care, identified as an “opportunistic setting,” is often the first 

setting substance use and mental disorders are detected and addressed (SAMSHA, 2015; 

National Institute on Drug Abuse [NIDA], 2010; Cummings & Cummings, 2000; Jeffrey 

et al., 2014; O’Donohue et al., 2005). Since up to 20% of patients in primary care settings 

present with substance use and mental disorders (NSDUH, 2010; Jeffrey et al., 2014; 

Wittchen et al., 2002; Nordstrom & Bodlund, 2008; Unutzer & Park, 2012), primary care 

settings provide prime opportunities for facilitating prevention, screening, and treatment 
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for co-occurring substance use and mental disorders, compared to other treatment settings 

like specialty substance use and mental health facilities which carry more stigma 

(Connors, DiClemente, Velasquez, & Donovan, 2013). However, comorbid substance use 

and mental disorders among women of childbearing age have not been explored in detail 

in primary care centers and require further examination. 

PROBLEM STATEMENT 

 Risks for SEPs have been addressed in a series of studies. For example, in a 

randomized controlled trial to test an intervention to reduce alcohol- and tobacco-exposed 

pregnancies (Velasquez et al., 2017), participants with depression were twice as likely to 

continue risk drinking as non-depressed participants (Johnson, von Sternberg, & 

Velasquez, 2016). The current study aims to investigate comorbid alcohol use and 

depression, and comorbid alcohol use and marijuana use, among women of childbearing 

age in primary care settings. To do so, this dissertation draws upon the Transtheoretical 

Model of Change (Prochaska & DiClemente, 1984), that conceptualizes the means of 

behavior change, to study a sample of women from the CDC-funded CHOICES Plus 

study (Velasquez et al., 2017; U84 DD000438) who were at risk of an AEP. CHOICES 

Plus tested the efficacy of a briefer two-session “bundled” (alcohol, contraception, and 

tobacco) behavior intervention aimed at reducing the risk of alcohol- and tobacco-

exposed pregnancies (Velasquez et al., 2017).  
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II. LITERATURE REVIEW 

 The literature review outlines the importance of addressing both comorbid alcohol 

use and depression and comorbid alcohol and marijuana use among women of child-

bearing age. This section also provides an overview of theories/theoretical frameworks of 

comorbidity, theories/theoretical frameworks of change, and reviews relevant literature 

on the application of theories/theoretical frameworks on the above mentioned comorbid 

relationships. Description and definitions of key concepts and issues are presented in 

Appendix A.  

Importance of the Problem 

 This section provides an overview of comorbid alcohol use and depression and 

comorbid alcohol and marijuana use, with a targeted review of prevalence and negative 

effects of these comorbid relationships among women of childbearing age followed by a 

review of alcohol use, marijuana use, and depression among patients in primary care 

settings.  

COMORBID ALCOHOL USE AND DEPRESSION  

 Prevalence of comorbid alcohol use and depression. In 2002, the National 

Institute of Alcohol Abuse and Alcoholism (NIAAA) sponsored the National 

Epidemiologic Survey on Alcohol and Related Conditions (NESARC) to examine 

comorbidity among alcohol use disorders and nine independent mood/anxiety disorders 

among 43,000 adults in the United States (Grant, Moore, & Kaplan, 2003). The study 

found that those with alcohol dependence were almost four times more likely to have 
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depressive disorder than those without alcohol dependence (Grant et al., 2003). Others 

have also found that major depressive disorder was the mental health disorder most 

frequently associated with alcohol use disorder (NIAAA, 2002; Gold & Aronson, 2010; 

Kessler, 2004; Kushner, Abrams, & Borchardt, 2000).  

 Negative effects of comorbid alcohol use and depression. Studies indicate that 

individuals with co-occurring alcohol use and depression are at risk of developing 

adverse health problems related to motor activity, endocrine regulation, memory, 

learning, and cognition (D’Souza et al., 2008; Gardner, 2005; Laviolette & Grace, 2006; 

Johns, 2001). Other adverse effects include interpersonal conflict with family and friends 

(Rosenberg et al., 2001), financial problems (Mueser et al., 1998), homelessness 

(Goldfinger et al., 1999), and legal consequences (Mueser et al., 2001). 

 Comorbid alcohol use and depression among women of childbearing age.   
  
 Prevalence of comorbid alcohol use and depression among women of 

childbearing age. In the United States, approximately 50% of women of childbearing age 

report drinking alcohol (CDC, 2018; D’Angelo et al., 2007), and depression impacts 

about 8–16% of women in this same age group (Barth et al., 2015; Letourneau et al., 

2015; Geier et al., 2015; Ko et al., 2012).  

 Negative effects of comorbid alcohol use and depression among women of 

childbearing age. About 50% of all pregnancies in the U.S. each year are unplanned 

(Finer & Zolna, 2016; CDC, 2016), and are likely higher for women who drink alcohol 

(Naimi et al., 2003). Many women are unaware of their pregnancy and may continue 

drinking during the first three months or more of the pregnancy (CDC, 2016; Floyd et al., 
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2007; Kanny et al., 2013). The risks of alcohol use during pregnancy have been well-

researched. It is estimated that about 1 out of 20 children born to women who drank 

while pregnant have Fetal Alcohol Spectrum Disorder (FASD) (May, Chambes, & 

Kalberg, 2018). AEPs cause FASD, which can include a variety of birth defects and 

developmental disabilities (Jacobson & Jacobson, 1999; Sood et al., 2001; Chudley, 

2017). Examination of risks of depression among childbearing-aged women indicates that 

depressed women may be more likely to have unhealthy pregnancy practices (Marcus & 

Heringhausen, 2009; Hall et al., 2014), higher rates of smoking and substance use during 

pregnancy (Marcus & Heringhausen, 2009), poor pregnancy outcomes (Chung et al., 

2001; Zukerman et al., 1990), and higher rates of preterm birth (Orr, James, & Prince, 

2002) than non-depressed women. 

COMORBID ALCOHOL USE AND MARIJUANA USE  

 Prevalence of comorbid alcohol use and marijuana use. Longitudinal 

examinations of the prevalence of alcohol use and marijuana use report that about 7-24% 

of U.S. adults use alcohol in combination with marijuana (Norton & Colliver, 1998; 

Midanik, Tam, & Weisåner, 2007; Martin, 2008). Studies report that marijuana use is 

more prevalent among younger drinkers (18-29 years) than older drinkers (Subbaraman 

& Kerr, 2016).  

 Negative effects of comorbid alcohol use and marijuana use. Comorbid 

alcohol and marijuana use significantly increases the risk of drunk driving, social 

consequences, and harm to self (Subbaraman & Kerr, 2016; Midanik et al., 2007). 
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Comorbid use of these substances has also been found to adversely affect cognitive 

functioning and has been linked to poor academic performance (Meda et al., 2017) and 

poor job-related outcomes (Normand, Lempert, & O’Brien, 1994). It is widely 

recognized that excessive alcohol and marijuana use may lead to substance use disorders 

(APA, 2013). 

 Comorbid alcohol use and marijuana use among women of childbearing age.  
  
 Prevalence of comorbid alcohol use and marijuana use among women of 

childbearing age. Examination of national prevalence rates of marijuana and alcohol use 

among childbearing-aged women from the 2007–2012 NSDUH indicated significant: 1 

out of 10 childbearing-aged women reported using marijuana in the past year (Ko et al., 

2015; Oh et al., 2017a), and about 9.5% reported using marijuana in the past month (also 

Oh et al., 2017b; SAMSHA, 2016). Additionally, women of childbearing-age who drink 

alcohol are often concurrent marijuana users (Ko et al., 2015; van Gelder et al., 2010; 

Passey et al., 2014): alcohol users were 2–3 times more likely to have used marijuana in 

the past year (Ko et al., 2015). 

 Negative effects of comorbid alcohol use and marijuana use among women of 

childbearing age. In addition to the aforementioned risks of AEP among women of 

childbearing age, a growing body of research has explored the implications of marijuana 

use for this population (Mark et al., 2017). Marijuana use before pregnancy increases the 

risk of preterm birth and stillbirths (Varner et al., 2014; Hurd et al., 2005), marijuana- 

(cannabis)-exposed pregnancy is also found to increase the risk of stillbirths (Hurd et al., 
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2005) and is often associated with impairments in cognitive functioning (Goldschmidt, 

Richardson, Cornelius, & Day, 2004; Wu, Jew, & Lu, 2011).   

ALCOHOL USE, MARIJUANA USE, AND DEPRESSION IN PRIMARY CARE SETTINGS   

 Primary care is not only a gateway for treatment, but it is often where mental and 

substance use disorders are first recognized and addressed. Even subclinical substance 

use and mental health problems can be identified in primary care settings (SAMSHA, 

2016; NIDA, 2010; Cummings & Cummings, 2000; Jeffrey et al., 2014; O’Donohue et 

al., 2005). 

 Exact estimates of comorbid alcohol use and depression, and alcohol use and 

marijuana use in primary care settings are unavailable. However, of primary care 

patients, 7–20% are estimated to have a substance use disorder (NSDUH, 2010; Jeffrey et 

al., 2014), and 5–20% present with depressive symptoms (Wittchen et al., 2002; Jeffrey 

et al., 2014; Nordstrom & Bodlund, 2008). In addition, about 10% of all primary care 

visits are related to depression, and depression among the most commonly treated 

conditions in primary care settings (Stafford, Ausiello, Misra, & Saglam, 2000; Unutzer 

& Park, 2012).   

Theories/Theoretical Frameworks of Comorbidity  

 Copious information is available regarding comorbid substance use and mental 

disorders, as researchers across disciplines have attempted to understand the causes, 

consequences, and mechanisms of these relationships (Mueser et al., 2003; Swendsen & 

Merikangas, 2000; Sterling, Chi, & Hinman, 2011; NIDA, 2010). This dissertation 
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considers the The Common Risk Factor Model, which examines how and why 

comorbidity occurs. An overview of other theories/frameworks examining comorbidity is 

listed in Appendix B. 

COMMON RISK FACTOR MODEL 

 The Common Risk Factor Model, also known as the Shared Risk Factor Model, 

may explain the relationship between substance use and mental disorders (Mueser et al., 

1998; Degenhardt et al., 2003). According to this model, if a set of risk factors potentially 

results in comorbidity, and if that set of risk factors is the same or similar for two 

disorders, this may indicate that the disorders develop in similar ways (Degenhardt et al., 

2003). In essence, the model suggests that one or more of the same factors may 

independently increase the risk for both substance use (i.e., alcohol use, marijuana use) 

and mental disorders (i.e., depression) (Mueser et al., 2003; NIDA, 2010; Fergusson et 

al., 1996; Kendler et al., 1993). In the following sections, factors that may impact 

comorbidity, 1) biological, 2) psychological, and 3) social/environmental common risk 

factors are discussed in detail.  

 Biological. Some argue that biological factors contribute to the rate at which 

comorbid relationships between substance use and mental disorders occur (Mueser et al., 

2003; Mueser et al., 1998; Kessler, 1995; Caron & Rutter, 1991). Biological factors may 

include inherent traits such as genes or other features of a person’s biological makeup 

that may contribute to developing comorbidity (i.e., genetic vulnerability). More 

specifically, while some researchers posit that some individuals may be genetically 
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susceptible to developing co-occurring substance use and mental disorders, others 

suggest that abnormal activities in the brain may contribute to the risk of developing this 

comorbidity (i.e., similar brain region/shared neurobiological dysfunction).  

 Psychological. In addition to biological factors, some psychological factors are 

thought to contribute to the development of co-occurring disorders. Although traits like 

neuroticism have been linked to substance use and mental disorders in the past (Eysenck 

& Eysenck, 1991; Andrews, 1996; Zunhammer, Eberle, Eichhammer, & Busch 2013), 

the most commonly referenced psychological factor linked to comorbidity is Antisocial 

Personality Disorder (ASPD) (Mueser et al., 2003; Krueger et al., 2002). A line of studies 

consistently demonstrates that ASPD (as well as Conduct Disorder, an early indicator of 

possible ASPD) is linked with both substance use and depression (Krueger et al., 2002; 

Mueser et al., 2003). Kessler et al. (1997) found evidence that individuals with ASPD 

have higher rates of substance use disorders. Others have found that other mental 

disorders are more prevalent among those with ASPD (Mueser et al., 2003). Studies of 

this kind support the notion that ASPD might be a common psychological risk factor that 

accounts for the comorbid relationship between substance use and mental disorders 

(Mueser et al., 2003).  

 Social. Research has also identified many social and environmental factors that 

may explain the comorbid relationship between substance use and mental disorders 

(Bachrach & Read, 2012). Overlapping social triggers caused by trauma, abuse, stress, 

drug exposure, and low SES may lead to substance use and other mental disorders 

(NIDA, 2010). Twin studies report that such environmental factors can increase the 
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likelihood of both alcohol dependence and depression (Tsuang et al., 1982; True et al., 

1999).  

 Exposure to trauma/abuse. A common social risk factor for substance use and 

mental disorders is exposure to trauma (Mueser et al., 2003). Traumatic events, such as 

physical or sexual abuse experienced as a child or as an adult, have been identified as 

triggers for substance use disorders (Mueser et al., 2003). Consequently, individuals with 

a history of abuse have been found to experience mental disorders at higher rates 

(Wasserman, Havassy, & Boles, 1997). Similarly, a strong association between a history 

of abuse and/or trauma and substance use disorders has been found among those with 

mental disorders (Rosenberg et al., 2001).  

 Exposure to drugs. Exposure to drugs, including prenatal exposure to alcohol and 

drugs, puts an individual at greater risk of developing a substance use disorder and/or a 

mental health disorder (NIDA, 2014). Early exposure to substance use may cause 

significant changes to the brain, which may increase one’s risk of developing a substance 

use disorder or mental health disorder (NIDA, 2014). Furthermore, the effects of drugs on 

the brain, especially during adolescence, are thought to significantly impact learning, 

memory, pleasure/reward, decision making, and behavioral control (NIDA, 2010). 

Several studies have assessed marijuana’s negative impact on the brains of adolescents, 

as well on this population’s risk of developing a mental disorder (NIDA, 2014). 

 Low SES/or poverty. Individuals with low socioeconomic status (SES) have 

higher rates of substance use and meet criteria for mood and psychotic disorders more 

often than the general population (Degenhardt et al., 2003; Kessler et al., 1995). Studies 



 12 

report that financial problems often accompany mental disorders as well as substance use 

disorders (Drake et al., 1989; Mueser et al., 2003).  

 Other social factors impacting comorbidity include age (Tsai et al., 2007; Caetano 

et al., 2006; Pettigrew et al., 2016; Meschke, Holl, & Messelt, 2013), marital status 

(Kessler et al., 1995), race/ethnicity (Saraceno, Munafo, Heron, & van den Bree, 2009), 

peer relationships (Saraceno et al., 2009), and family dysfunction (Fergusson, Horwood, 

& Lynseky, 1994). 

Theories/Theoretical Frameworks of Change 

 This dissertation also considered theories/theoretical frameworks of change as a 

mechanism of addressing each target behavior (i.e., alcohol use, marijuana use) or of 

overlapping effects of alcohol and marijuana use. This dissertation reviews an integrative 

psychosocial model of behavior change: the Transtheoretical Model of Change.    

THE TRANSTHEORETICAL MODEL OF CHANGE  

 The Transtheoretical Model of Change (TTM) (Prochaska & DiClemente, 1984) 

is a model that conceptualizes the means of behavior change. The applicability of TTM 

extends beyond solely addressing individual behavior changes; this versatility has led to 

the model’s widespread use in complex settings, such as treatment for alcoholism 

(Prochaska et al., 2004), smoking/tobacco cessation (Wagner, Burg, & Sirois, 2004), 

cocaine addiction groups (Velasquez et al., 2001), STI screening (Chacko et al., 2003), 

and safer sexual behaviors (White et al.  2001; Redding et al., 1996). 
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  While the TTM has guided studies such as Velasquez, Carbonari, and DiClemente 

(1999), which examined behavior change among alcohol-dependent patients with 

psychiatric distress, it has not been widely used in the study of co-occurring mental 

health and substance use disorders. TTM’s application to individuals with comorbid 

disorders can provide insight into the implementation of comorbidity interventions. 

TTM’s focus on mechanisms of behavior change may provide insight into the “process of 

recovery” for individuals with co-occurring disorders, particularly for persons with 

substance use and mental disorders (Velasquez et al., 1999). Key variables of the model 

include 1) Stages of Change, 2) Decisional Balance, 3) Self-Efficacy, and 4) Processes of 

Change. 

 Stages of Change. TTM focuses on one’s progression through a series of stages. 

According, to TTM, before a full behavior transformation occurs, individuals move 

through a sequence of specific stages of change. These stages include precontemplation, 

contemplation, preparation, action, and maintenance (Prochaska & DiClemente, 1984; 

DiClemente, 2003). 

 Precontemplation. In precontemplation—the earliest stage of change—

individuals are unaware of a problem, unconcerned about it, and/or unwilling to change 

it. It is common for individuals at this stage to feel unconvinced that the negative aspects 

of the problem behavior outweigh the positive (Velasquez, Crouch, Stephens, & 

DiClemente, 2016). For example, individuals with substance use disorders may not 

consider that the negative aspects of substance use are outweighing the positives. Rather 

than viewing such persons as resistant, the precontemplation stage of the TTM allows 
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inclusion of these individuals into the change process and guides the development of 

interventions targeted for those engaged in risky behavior who have not yet initiated 

change (Prochaska & DiClemente, 1984; DiClemente, 2003; DiClemente, Schlundt, & 

Gemmell, 2004).  

 Contemplation. In this stage, individuals become more aware and concerned 

about the problem behavior. They may begin to think about solving the problem, but do 

not yet take action towards making a change. Exploring ambivalence is common at this 

stage; individuals in this stage typically weigh the pros and cons for potential change 

(Velasquez et al., 2016). Consequently, individuals often stay in this stage for a long time 

until their ambivalence is resolved (Prochaska & DiClemente, 1984; DiClemente, 2003; 

DiClemente et al., 2004).   

 Preparation. In this stage, the pros for making change outweigh the cons, and 

individuals with substance use or other problems are ready to make a change (in the next 

30 days) (Velasquez et al., 2016). People in this stage begin to take concrete steps, such 

as seeking help for their substance use (Prochaska & DiClemente, 1984; DiClemente, 

2003; DiClemente et al., 2004). 

 Action. Individuals in this stage “implement the plan they prepared” (Velasquez 

et al. 2016, p.15). They take concrete steps to change their problematic behaviors 

(Velasquez et al., 2016). For example, individuals with substance use problems seek 

treatment and support to change their substance use (DiClemente et al., 1991; Prochaska 

& Velicer, 1997; Velicer, Prochaska, Fava, Norman, & Redding, 1998). Without 
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adequate preparation, relapse and regression towards earlier stages typically occur at this 

stage (DiClemente, 2003).  

 Maintenance. In this final stage, individuals make efforts to consolidate the gains 

from their changed problematic behavior and create new positive behaviors to sustain 

behavioral change. Individuals at this stage are generally less tempted to return to the 

problematic behavior and more confident in maintaining their behavior change than they 

were at previous stages (Velasquez et al., 2016; Prochaska & DiClemente, 1984; 

DiClemente, 2003; DiClemente et al., 2004).  

 Decisional Balance (Pros for change and Cons for change). Decisional 

balance, first conceptualized by Janis and Mann (1977), refers to the act of sitting with 

ambivalence—comparing potential pros for change and cons for change. As individuals 

progress or regress through the different stages of change, decisional balance often shifts 

according to one’s stage (DiClemente, 2003; Prochaska, 1994). For example, individuals 

in precontemplation might identify more cons for change of the targeted behavior, while 

those in the later stages might identify more pros and move towards behavior change 

(Velasquez et al., 2016). 

 Self-Efficacy (Confidence to change and Temptation not to change). Guided 

by Bandura’s Self-Efficacy Theory (Bandura, 1977), the TTM’s self-efficacy variable is 

another important concept of the TTM. Self-efficacy identifies the degree of confidence 

one has in maintaining their targeted behavior change, especially in difficult situations 

that may trigger returning to problem behavior. Also, self-efficacy measures one’s 

temptation in situations that may prompt the individual to relapse (Prochaska & 
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DiClemente, 1984; DiClemente, 2003). Stages of change are reflective of one’s level of 

self-efficacy, as individuals in the earlier stages (precontemplation and contemplation) 

may be more tempted than persons in the later stages (preparation and action) with higher 

confidence levels (Prochaska & DiClemente, 1984; DiClemente, 2003).   

 Processes of Change (Experiential Processes of Change and Behavioral 

Processes of Change). The Processes of Change (POC) explain how behavior change 

occurs (Prochaska & DiClemente, 1984; DiClemente, 2003). The ten POC include 

experiences that enable individuals to move through the stages (Velasquez et al., 2016). 

The two different parts of the POC are experiential POC and behavioral POC. 

 Experiential POC refers to an individual’s internal thoughts and perceptions about 

behavior change, including consciousness-raising (building knowledge and awareness), 

dramatic relief/emotional arousal (emotionally moving experiences), self-reevaluation 

(seeing myself differently), environmental reevaluation (seeing my surroundings 

differently), and social liberation (recognizing changing societal norms and options). 

Behavioral POC are more action oriented and include reinforcement management 

(finding and using rewards), helping relationships (social support for change), 

counterconditioning (changing my automatic reactions), stimulus control (managing cues 

and triggers) and self-liberation (taking responsibility/making commitments) (Velasquez 

et al., 2016). 
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Overview of Literature on TTM  

 This dissertation presents insight from a literature review on the TTM’s 

application to addressing comorbid alcohol use and depression and comorbid alcohol use 

and marijuana use among women of childbearing age. Next, the application of the TTM 

and Profile Analysis, and the TTM and Latent Growth Curve Modeling, to the study of 

comorbid substance use and mental disorders is reviewed. 

TTM AND COMORBID ALCOHOL USE AND DEPRESSION AMONG WOMEN OF 

CHILDBEARING AGE  

 Research on the TTM, comorbid alcohol use, and depression among childbearing-

aged women is scarce, but related studies offer insight into behavior change. Studies have 

indicated that some features of depression, such as lack of motivation, anhedonia, 

feelings of hopelessness, pessimism, decreased energy, difficulty concentrating, and 

difficulty making decisions (NIMH, 2017), hinder a person’s ability to make behavior 

changes, including reducing risky health behaviors (O’Cleirigh et al., 2013). The 

tendency for depressed individuals to ruminate on their thoughts may make them more 

likely to get stuck in the beginning stages of the TTM’s stages of change, such as 

precontemplation and contemplation (O’Cleirigh et al., 2013). This tendency may thereby 

prevent them from changing problematic behaviors such as risky drinking; depressed 

individuals may not be as ready to change their drinking behaviors as non-depressed 

individuals (O’Cleirigh et al., 2013). Additionally, research shows that depressed 

individuals have difficulty identifying good reasons to change their risky drinking 
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behaviors, have lower confidence, and experience greater temptation to drink than non-

depressed individuals (Lovejoy & Heckman, 2014; Kanfer & Zeiss, 1983; Johnson, von 

Sternberg, & Velasquez, 2017). Overall, depressed individuals appear to be limited in 

their capacity to change their drinking behavior (O’Cleirigh et al., 2013). However, since 

studies on the topic are few, further exploration is needed to better understand the 

relationship between depression and risky drinking. 

TTM AND COMORBID ALCOHOL USE AND MARIJUANA USE AMONG WOMEN OF 

CHILDBEARING AGE  

 Research on the TTM, comorbid alcohol use and marijuana use among women of 

childbearing-age is limited, but related studies provide valuable insight into what 

motivates people to change risky health behaviors, such as marijuana use. Research has 

identified a relationship between marijuana use and lack of motivation (Simons, Clarke, 

Simons, & Spelman, 2016). Thus, marijuana users often need to “work harder” than non-

marijuana users to initiate changes in their lives (Simons et al., 2016). Marijuana studies 

examining the TTM’s stages of change indicated that individuals in the earlier stages of 

change, such as precontemplation and contemplation, had poorer marijuana intervention 

outcomes, including minimal changes or greater marijuana use (Callaghan et al., 2008; 

Dupont et al., 2017), continued positive views of marijuana use despite their awareness of 

marijuana’s negative effects (Harrell et al., 2013), and higher dropout rates from 

marijuana treatment programs (Callaghan et al., 2005). Marijuana users reported lower 

levels of confidence (self-efficacy) in their ability to quit, except for those who had a 
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history of prior quit attempts (Caviness et al., 2013). Studies of the TTM’s decisional 

balance and POC reported greater pros than cons of using marijuana, which in turn 

predicted marijuana problems and dependence (Elliot et al., 2013).  

 On the other hand, the TTM’s readiness to change measure was a better indicator 

of changes in marijuana use. Individuals with greater levels of readiness to change 

reported greater reduction in marijuana use (Sherman, Baker, & McRae-Clark, 2016; 

Maisto et al., 2011; Duvall et al., 2008; Naar-King et al., 2010). Similarly, higher levels 

of the TTM’s self-efficacy measure (i.e., greater confidence to change marijuana use) 

were associated with better alcohol and marijuana outcomes, such as lower alcohol and 

marijuana use (Naar-King et al., 2010; Berman et al., 2010). Although marijuana users 

appear to be limited in their ability to make meaningful changes to risky health behaviors 

(Caviness et al., 2013; Simons et al., 2016), research is insufficient, and further 

examination is needed to better understand the relationships between marijuana use and 

alcohol use.  

TTM AND PROFILE ANALYSIS 

 Profile Analysis is a type of statistical analysis used when determining group 

profiles by assessing the interaction of the mean scores of the study variables (Nidecker, 

DiClemente, Bennett, & Bellack, 2008; Finnell, 2003). Most research investigating TTM 

profiles using Profile Analysis, determined by the interaction of the mean scores on the 

TTM variables, has focused on alcohol use. For example, from NIAAA’s Project 

MATCH study, Carbonari and DiClemente (2000) found significantly different TTM 
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profiles at the end-of-treatment between individuals who were abstinent at 12 months 

post-treatment compared to individuals who were heavy drinkers at 12 months. 

Individuals abstinent at 12 months had greater confidence in their ability to change, lower 

levels of temptation to drink, and greater use of both experiential and behavioral POC 

those drinking heavily. Similarly, from the CHOICES study (Velasquez et al., 2010), the 

TTM profiles of women at the end-of-treatment who were drinking below risky levels at 

9 months indicated that these women had more pros than cons for behavior change, had 

greater confidence, experienced lower levels of temptation, and made greater use of both 

experiential and behavioral POC than women who were drinking at or above risky levels 

(von Sternberg, Velasquez, & DiClemente, 2012). A study that examined the profiles of 

smokers using Profile Analysis reported that smokers moving from precontemplation to 

contemplation made greater use of experiential POC (Callaghan and Herzog, 2006).  

 Collectively, findings from Carbonari and DiClemente (2000) and von Sternberg 

et al. (2012), assessed by the interaction of the mean scores on the TTM variables, appear 

to establish an end-of-treatment success profile for changing alcohol use. Individuals in 

these studies had higher pros for change than cons for change, higher confidence than 

temptation, and greater use of experiential and behavioral POC. However, in a Profile 

Analysis of depressed women from the CHOICES study (Floyd et al., 2007), Johnson et 

al. (2017) found that depressed women scored higher on the cons for change and 

temptation to drink while making greater use of POC than non-depressed women. Further 

understanding of the potential impact of additional factors on the interaction of the TTM 

variables, such as depression or marijuana use, may better predict drinking outcomes and 
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provide insight into areas where individuals may need additional support to change their 

behavior.  

TTM AND LATENT GROWTH CURVE MODELING 

 While the TTM has guided a multitude of studies examining behavior change, 

longitudinal examination of the TTM variables over time using latent growth curve 

modeling (LGC) is limited and needs further assessment. Most research in this area has 

focused on motivation toward physical activity. For example, studies have found greater 

levels of self-efficacy (Dishman et al., 2010; Kosma et al., 2012; Roesch et al., 2009; 

Parker et al., 2010), later stages of change (Kosma et al., 2012; Parker et al., 2010), and 

greater use of POC (Dishman et al., 2010; Kosma et al., 2012) as significant predictors of 

increases in physical activity. Additional studies guided by the TTM have examined other 

target behaviors using LGC including self-management (Chan et al., 2015), chronic 

disease self-management (Chan et al. 2011), and drinking among college students (Carey 

et al., 2010). In general, later stages of change (Chan et al., 2011), readiness to change 

(Chan et al., 2015), and self-efficacy (Chan et al., 2011; Chan et al., 2015) were identified 

as significant predictors of behavior change. Further, using LGC, Carey et al. (2010) 

reported gender differences in the utilization of TTM variables when examining drinking 

behaviors among college students with readiness to change a significant predictor of 

change for only female college students. 

 This dissertation examines three interconnected questions to explore the role of 

depression and marijuana use among risky drinking women of childbearing age in 
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primary care settings. First, this study explores social and motivational factors associated 

with 1) alcohol use; 2) comorbid alcohol use and depression; and 3) comorbid alcohol 

and marijuana use. Second, this study explores the interaction of the TTM variables (i.e., 

stages of change, decisional balance, self-efficacy, and POC) for two comorbid groups: 

women with comorbid alcohol use and depression and women with comorbid alcohol use 

and marijuana use. Lastly, this study examines differences in the rate of change in TTM 

variables (i.e., readiness to change, decisional balance, self-efficacy, and POC) for risky 

drinkers over time, and the impact of time-invariant predictors, i.e., depression and 

marijuana use, on the rate of change.  
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III. METHODS 

 Data previously collected for a CDC funded study (CHOICES Plus; U84 

DD000438) were used for this study. Adapted from the CDC funded parent project called 

CHOICES (U84 CCU614576) (Velasquez et al., 2004), CHOICES Plus tested the 

efficacy of a briefer two-session “bundled” (alcohol, contraception, and tobacco) 

behavior intervention aimed at reducing the risk of alcohol- and tobacco-exposed 

pregnancies (Velasquez et al., 2017). 

Participants 

 The CHOICES Plus study included 261 participants who were randomly assigned 

to the Intervention (n=131) or Brief Advice (n=130) condition. Of these 261 participants, 

95% (n=248) completed the 9-month follow-up. To be included in the CHOICES Plus 

study, participants had to be 1) female; 2) 18-44 years old; 3) fertile; 4) not pregnant or 

planning to become pregnant in the next 9 months; 5) have had sexual intercourse during 

the previous 3 months with a fertile man without using effective contraception, 6) 

drinking at risky levels (4 or more drinks per day or 8 or more per week), and 7) available 

for follow-ups.  

Measures 

DEMOGRAPHIC VARIABLES 

 Basic demographic information comes from the CHOICES Plus questionnaire, 

which included age, race, marital status, education, income, employment status, history 

of abuse (physical, sexual), and history of mental health/substance use service utilization.  
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THE TIMELINE FOLLOW BACK 

 The Timeline Follow Back (TLFB; Sobell & Sobell, 1996) was used to measure 

alcohol and contraception outcomes. The TLFB provided a record of frequency/quantity 

of daily alcohol consumption and contraception use from 90 days prior to enrollment to 

9-month follow-up. Individuals consuming four or more drinks on a single day or those 

drinking eight or more drinks per week were considered risky drinkers (CDC, 2016). At 

baseline, all women in this study reported risky drinking. Previous studies have 

demonstrated the TLFB’s reliability and validity (Sobell et al., 1992; Robinson et al., 

2014). The TLFB was used for Research Question 2 and 3. 

THE ALCOHOL USE DISORDERS IDENTIFICATION TEST 

 This study used the 10-item Alcohol Use Disorders Identification Test (AUDIT) 

(WHO, 1989). The self-report AUDIT is a screening tool used to identify the severity of 

alcohol consumption by asking about ones’ quantity and frequency of drinking, 

symptoms of dependence, and problems related to alcohol use (Babor, Higgins-Biddle, 

Saunders & Monteiro, 2001). The AUDIT scores were coded as a continuous variable. 

Research demonstrates AUDIT’s reliability (Cronbach’s alpha of .80-.85) (Moussas et 

al., 2009; Daeppen et al., 2000) and validity in outpatient settings (Bradley et al., 2003; 

Meneses-Gaya, Zuardi, Loureiro, & Crippa, 2009; Barry & Fleming, 1993; Allen, Litten, 

Fertig, & Babor, 1997). The AUDIT was used for Research Question 1.  
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BRIEF SYMPTOM INVENTORY 18 

 The Brief Symptom Inventory-18 (BSI-18; Derogatis, 2001) was used to assess 

psychological distress. The self-report BSI-18 is an abridged version of the 53-item BSI, 

derived from the Symptom Checklist-90-Revised (SCL-90-R), and measures three 

psychological symptom dimensions (somatization, depression, and anxiety) and a 

composite score called the Global Severity Index (GSI). The BSI-18 is especially useful 

for measuring progress during and after treatment to monitor change (Derogatis, 2001). 

Only items from the depression subscale were used for this study. Raw scores were 

converted into standardized t-scores. Participants with a t-score greater than or equal to 

63 at baseline were considered depressed based on Derogatis’s (1993) guidelines. The 

Depressed variable was coded yes, depressed=1 and no, not depresses=0. Research has 

demonstrated the BSI-18’s reliability, validity, and utility (Wieland, Wardenaar, Fontein, 

& Zitman, 2012; Boulet & Boss, 1991; Andreu et al., 2008). 

MARIJUANA USE 

 A single item question was used to assess baseline marijuana use. Individuals 

were asked to indicate frequency of marijuana use in the last 12 months (“Daily,” “4-6 

times/week,” “2-3 times/week,” “once a week,” “2-3 times/month,” “less than once a 

month,” “not at all,” “don’t know,” and “refuse to answer”). Responses were re-coded 

into yes=1 and no=0 (yes=at least once in the last 12 months).  
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TRANSTHEORETICAL MODEL (TTM) VARIABLES   

 Stages of Change.   

 University of Rhode Island Change Assessment Scale-Alcohol Version. The 28-

item University of Rhode Island Change Assessment Scale (URICA; McConnaughy, 

Prochaska, & Velicer, 1983) was used to assess motivation to change with the readiness 

score. Specifying the target behavior is critical for the URICA—In this case, the URICA- 

alcohol version was utilized (DiClemente et al., 2004). The study used a readiness score 

derived from the URICA (readiness score = [Contemplation + Action + Maintenance]- 

Precontemplation) (DiClemente & Hughes, 1990). The URICA measures individuals’ 

opinions related to drinking on a 5-point scale with 1 = “strongly disagree” to 5 = 

“strongly agree.” Previous studies have identified good internal validity (Dozois et al., 

2004; Field et al., 2009) and reliability (Cronbach’s Alpha of .68-.85) (Carbonari & 

DiClemente, 2000; Carney et al., 1995; Pantalon et al., 2002). 

 Decisional Balance.  

 Decisional Balance Scale for Alcohol. The 16-item Decisional Balance Scale for 

Alcohol (DB-A) (Velicer, DiClemente, Rossi & Prochaska, 1990) was used to measure a 

major construct of the TTM- pros for changing and cons for changing one’s alcohol use. 

The balance between pros and cons for change is thought to be dependent on an 

individual’s stage of change (Prochaska & DiClemente, 1983; Prochaska, DiClemente, & 

Norcross, 1992). The 5-point scale (“not at all,” “a little bit,” “some,” “quite a bit,” and 

“a lot”) is used to ask individuals, at present, how much eight pros for change and eight 

cons for change statements matter in deciding their drinking behavior. Studies report 
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good validity (Ward, Velicer, & Rossi, 2004; Baker & Cannon, 1988) and reliability 

(Cronbach’s Alpha of .76-.84 for pros and .76-.96 for cons) (Carey et al., 2001) for the 

DB-A.  

 Self-Efficacy.   

 The Brief Situational Confidence Questionnaire for Alcohol. Adapted from the 

Situational Confidence Questionnaire (Annis & Davis, 1988), the 8-item Brief Situational 

Confidence Questionnaire for Alcohol (BSCQ-A) measures confidence in one’s ability to 

abstain from alcohol or to drink below risky levels in various life situations. The eight 

domains that make up the measure are unpleasant emotions, physical discomfort, pleasant 

emotions, testing control over the use of alcohol, urges and temptations, conflict with 

others, social pressure to drink, and pleasant times with others. Using a 5-point Likert 

scale, individuals were asked to identify their confidence level at present for each of 

those domains. Responses range from 1 (not confident at all) to 5 (extremely confident). 

The BSCQ-A has been used to assess self-efficacy at the start of and during treatment, 

which allows for an evaluation of increases or decreases in self-efficacy as a function of 

an intervention (Breslin, Sobell, Sobell, Agrawal, 2000). BSCQ-A has been found to be 

valid and reliable (Cronbach’s Alpha of .61-.88) (DiClemente et al., 1994).  

 The Brief Situational Temptation Questionnaire for Alcohol. The 8-item Brief 

Situational Temptation Questionnaire (BSTQ-A) was adapted from the BSCQ-A used in 

project CHOICES (Velasquez et al., 2013) to measure the level of temptation women 

face in various life situations regarding abstaining from drinking or drinking less than 

risky levels. The BSTQ-A covers eight domains: unpleasant emotions, physical 
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discomfort, pleasant emotions, testing control over the use of alcohol, urges and 

temptations, conflict with others, social pressure to drink, and pleasant times with others. 

A 5-point Likert scale identified temptation levels at present for each domain with 

responses ranging from 1 (not tempted at all) to 5 (extremely tempted). Similar to the 

BSCQ-A, the BSTQ-A is designed to measure increases and decreases of self-efficacy as 

a function of an intervention (Velasquez et al., 2013).  

 Processes of Change Questionnaire.  

 Processes of Change Questionnaire-A. The 20-item Processes of Change 

Questionnaire-A (POC-A; Prochaska, Velicer, DiClemente, & Fava, 1988) measured the 

use of processes of change for alcohol. Individuals were asked how often they use each 

thought or situation to help avoid risky drinking. The POC-A asked participants to 

identify how often they make use of the particular situation or thought to refrain from 

drinking. On a 5- point Likert scale from 1 (never) to 5 (repeatedly), ten experiential POC 

based situations and ten behavioral POC based situations were measured. Studies have 

reported good validity (Prochaska et al., 1988) and reliability (Cronbach’s Alpha of .75- 

.91) of the POC-A (von Sternberg, 2005). 

Procedures 

RECRUITMENT AND SAMPLE  

 Participants in the CHOICES Plus study were recruited from 11 community 

health clinics in the Harris County Hospital District (HCHD) in Houston, Texas. Over a 

36-month period, 11,470 women were screened, 485 were eligible, and 261 were 
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enrolled. Participants were randomized to either the Intervention (n=131) or Brief Advice 

(n=130). The study sample included both the Intervention and the Brief Advice group.   

INTERVENTION AND DATA COLLECTION 

 The intervention in the CHOICES Plus study is a briefer adaptation of the original 

parent project CHOICES protocol and consists of two in-person sessions provided by a 

trained Behavioral Health Specialist. The CHOICES Plus study utilized a Motivational 

Interviewing-based approach to encourage change in one or both of the target behaviors, 

alcohol use and contraception use (i.e., Women were given the choice to change their 

drinking or contraception use effectively to avoid an AEP). The intervention consisted of: 

1) two counseling sessions to address risky alcohol use, ineffective contraception, and 

smoking, 2) referral to a contraceptive consultation session, and 3) referral to a smoking 

cessation program. Participants were assessed at baseline and at three post-intake points 

(3-, 6-, and 9-month follow-ups).   
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IV. RESEARCH QUESTION 1: FACTORS ASSOCIATED WITH 
ALCOHOL USE, MARIJUANA USE, DEPRESSION, AND THEIR 
COMORBIDITY AMONG WOMEN OF CHILDBEARING AGE 

Research Questions 

1. What social and motivational factors are associated with alcohol use among women of 

childbearing age in primary care settings? 

Hypothesis: Younger age, ethnic minority, not married, lower income levels, 

lower educational levels, history of trauma (physical and sexual abuse), mental 

health disorder (history of mental health treatment, depression) and other drug 

use (history of treatment, marijuana use), low readiness to change, low pros for 

change, high cons for change, low confidence to change, and lower experiential 

POC and behavioral POC will be related to greater alcohol use among women of 

childbearing age in primary care settings.  

2. What social and motivational factors are associated with comorbid alcohol use and 

depression among women of childbearing age in primary care settings? 

Hypothesis Younger age, ethnic minority, not married, lower income levels, lower 

educational levels, history of trauma (physical and sexual abuse), mental health 

disorder (history of mental health treatment, depression) and other drug use 

(history of treatment, marijuana use), low readiness to change, low pros for 

change, high cons for change, low confidence to change, and lower experiential 

POC and behavioral POC will be related to greater alcohol use among depressed 

women of childbearing age. 
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3. What social and motivational factors are associated with comorbid alcohol and 

marijuana use among women of childbearing age in primary care settings? 

Hypothesis: Younger age, ethnic minority, not married, lower income levels, 

lower educational levels, history of trauma (physical and sexual abuse), and 

mental health disorder (depression,) low readiness to change, low pros for 

change, high cons for change, low confidence to change, and lower experiential 

POC and behavioral POC will be related to greater comorbid alcohol and 

marijuana use among women of childbearing age. 

Analysis for Question 1 

 To better understand the characteristics of the overall sample, descriptive statistics 

(means, standard deviations, and distributions) were performed. After assessing bivariate 

correlations among study variables, the predictive models of 1) alcohol use, 2) alcohol 

use among depressed participants, and 3) alcohol use among marijuana users were 

estimated using hierarchical linear regression. Guided by the Common Risk Factor model 

(Mueser et al., 1998) and TTM (Prochaska & DiClemente, 1984), sets of social (age, 

race, marital status, education, employment, income, history of mental health treatment, 

history of substance use treatment, history of trauma (physical and sexual abuse), mental 

health disorder (depression), other drug use (marijuana) and motivational factors 

(Readiness to change, Pros for change, Cons for change, Confidence, Temptation, 

Processes of Change (POC)(Experiential POC and Behavioral POC) were sequentially 

entered using SPSS version 24 for all analyses.  



 32 

MISSING VALUE ANALYSIS  

 Among 261 cases at baseline, 13 missing cases at 9-month follow up were 

removed. After removing 19 more cases with missing data and multivariate outliers, the 

final sample size was 229. For marijuana use among alcohol users, among 229 cases, a 

subsample of the data (N=176) set containing only those who had lifetime marijuana use 

was used (i.e., 53 cases with no lifetime marijuana use were excluded).  

Results for Question 1 

SAMPLE CHARACTERISTICS AND STUDY VARIABLES  

 Social factors. Table 1-1 shows descriptive information of the study variables for 

the final sample (N=229). The sample consisted of women ranging in ages from 18 to 44 

with a mean age of 31.180 (SD=7.127). Approximately 40% of the women were 

cohabitating (married and living together), 62.4% had at least a high school education, 

and 70% had an income less than $20,000. About 21% of the women reported a history 

of mental health treatment and 27.1% had a history of physical abuse. About 46.3% met 

the clinical cutoff score for depressive symptoms (≥ 63 BSI-18), and the mean depression 

score was 59.3493 (SD= 9.927) ranging from 42 to 78. About 60.2% of the women 

reported marijuana use in the last 12 months, and approximately 11% reported daily 

marijuana use. The mean AUDIT score was 10.926 (SD=7.272) ranging from 0 to 40.  

 Motivational factors. The mean readiness to change score was 5.747 (SD= 

2.942) and mean pros and cons for change scores were 2.679 (SD= 1.124) and 2.366 

(SD=.958), respectively. The mean confidence score was 2.892 (SD=.892) and 
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temptation mean was 2.854 (SD=.929). Processes of change (POC) means were 2.090 

(SD=.780) for experiential POC and 2.260 (SD=.734) for behavioral POC.  
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Table 1-1. Study Variables for the Full Sample (N=229) 

 Variable  Value (M ± SD or %) 
Social 
Factors 

Age  31.180 ± 7.127 
Race   
     White, Non-Hispanic  12.0% 
     Black, Non-Hispanic  44.5% 
     Hispanic  41.5% 
     Other  2.0% 
Marital Status     
     Single  44.5% 
     Living together  20.1% 
     Married  20.1% 
     Other  15.4% 
Education (≥ high school)  62.4% 
Employed 42.4% 
Income (<$20,000)  70.1% 
History of mental health treatment  21.4% 
History of substance use treatment  3.5% 
History of physical abuse  27.1% 
History of sexual abuse  5.7% 
Depression (BSI 18) 59.3493 ± 9.927 
Depression (≥63 BSI-18) 46.3% 
Marijuana use (yes/no) 60.2% 
Marijuana use (frequency)   
     Daily 11.8% 
     4-6 times/week 4.8% 
     2-3 times/week 7.4% 
     2-3times/month 0.9% 
     Less than once a month  4.8% 
     Not at all  16.6% 
     Don’t know/Refuse to answer 30.6% 
Alcohol use (≥8 AUDIT) 10.926 ± 7.272 

Motivational 
Factors 

TTM Variables   
     Readiness to change  5.747 ± 2.942 
     Pros for change  2.679 ± 1.124 
     Cons for change  2.366 ± 0.958 
     Confidence  2.892 ± 0.892 
     Temptation  2.854 ± 0.929 
     Experiential POC 2.090 ± 0.780 
     Behavioral POC 2.260 ± 0.734 
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FACTORS ASSOCIATED WITH ALCOHOL USE  

 Correlational analyses revealed that greater levels of alcohol use were associated 

with older age (r=.234, p<.001), less than a high school education (r= -.163, p<.05), 

lower income (r=-.177, p<.01), history of alcohol/substance use treatment (r=.225, 

p<.01), history of mental health treatment (r=.187, p<.01), history of physical abuse 

(r=.241, p<.001), higher readiness to change (r=.484, p<.001), higher pros for change 

(r=.347, p<. 001), higher cons for change (r=.626, p<.001), lower confidence (r=-.420, 

p<.001), higher temptation (r=.476, p<.001), greater use of experiential POC (r=.415, 

p<.01), higher levels of depression (r=.396, p<.001), and marijuana use (r=.246, p<.001).   

 Results of the hierarchical linear regression model testing the associations 

between social and motivational factors with alcohol use are summarized in Table 1-2. 

Social factors explained 35% (p<.001) of the variance. Older age (p<.01), history of 

substance use treatment (p<.05), higher levels of depression (p<.001) and marijuana use 

(p<.01) were found to significantly related to alcohol use.  

 Motivational factors accounted for an additional 23% (p<.001) of the variance. 

The significant variables were readiness to change (p<.001), cons for change (p<.001), 

experiential POC (p<.05), and behavioral POC (p<.01). Higher readiness to change, 

higher cons for change, and experiential POC were significantly associated with greater 

alcohol use. Lower behavioral POC was found to be a significant predictor of greater 

alcohol use. The full model explained 58.5% of the total variance (p<.001).  
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Table 1-2. Factors Associated with Alcohol Use (N=229) 

Block Predictor B (SE) β t 
1 Social Factors R2= .351*** 
 Age .221 (.070) .215 3.179** 

Race .904 (2.497) .024 .362 
Education -1.589 (1.082) -.101 -1.469 
Employment -.065 (.643) -.007 -.101 
Income -1.605 (1.126) -.098 -1.425 
Marital status .199 (.444) .031 .448 
History of substance 
use treatment  5.353(2.486) .150 2.153* 

History of mental 
health treatment   -.649 (1.161) -.038 -.559 

History of physical 
abuse -.698 (1.228) -.043 -.568 

History of sexual 
abuse -.708 (2.114) -.022 -.335 

Depression 5.943 (1.044) .393 5.690*** 
 Marijuana use .680 (.220) .205 3.085** 
2 Motivational 
Factors 

R2Δ= .234*** 

 Readiness to change  .713 (.186)  .283 .3.840*** 
Pros for change -.011 (.445) -.002 -.024 
Cons for change 2.178 (.574)  .284 3.794*** 
Confidence  -1.006 (.638) -.021 -2.62 
Temptation  -.174 .663) -.118 -1.576 
Experiential POC  2.166 (1.107) .228 19.957* 
Behavioral POC -2.626 (,906)  -.257 -2.900** 

Note: The total variance explained by the full model was 58.5% (p<.001). 
B= unstandardized coefficient, β = standardized coefficient, SE= standard error;  
*p<.05, **p<.01, ***p<.001 
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FACTORS ASSOCIATED WITH ALCOHOL USE AMONG DEPRESSED PARTICIPANTS 

 Table 1-3 shows the results of the hierarchical linear regression model testing 

associations between social and motivational factors for alcohol use among depressed 

participants. For individuals with comorbid depression and alcohol use, social factors 

explained 24% (p<.05) of the variance. Older age (p<.01) and marijuana use (p<.01) were 

found to be significant predictors of greater alcohol use among depressed women. 

Motivational factors accounted for an additional 37% (p<.001) of the variance. The 

significant variables were cons for change (p<.05), confidence (p<.05), and experiential 

POC (p>.05). Higher cons for change, lower confidence, and greater experiential POC 

were significantly associated with greater alcohol use among depressed individuals. The 

full model explained 62% of the total variance (p<.001). 
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Table 1-3. Factors Associated with Alcohol Use among Depressed Participants (n=97) 

Block Predictor B (SE) β t 
1 Social Factors R2=.244* 
 Age .362 (.130) .311 2.784** 

Race -.325 (3.811) -.009 -.085 
Education -.021 (1.930) -.001 -.011 
Employment 1.193 (1.205) .108 .991 
Income -2.261 (2.291) -.115 -.987 
Marital status .491 (.757) .073 .648 
History of substance 
use treatment  4.776 (4.135) .124 1.155 

History of mental 
health treatment   -.441 (1.957) -.025 -.225 

History of physical 
abuse -2.655 (1.933) -.160 -1.374 

History of sexual 
abuse 2.621 (2.795) .103 .938 

 Marijuana use 1.143 (.373) .328 3.067** 
2 Motivational 
Factors 

R2Δ=.377*** 

 Readiness to change  .288 (.297) .107 .969 
Pros for change -.222 (.817) -.029 -.272 
Cons for change 1.725 (.841) .221 2.051* 
Confidence  -2.889 (1.251) -.271 -2.309* 
Temptation  1.007 (1.202) .108 .838 
Experiential POC  4.743 (2.009) .463 2.361* 
Behavioral POC -1.966 (1.947) -.168 -1.010 

Note: The total variance explained by the full model was 62% (p<.001). 
B= unstandardized coefficient, β = standardized coefficient, SE= standard error;  
*p<.05, **p<.01, ***p<.001 
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FACTORS ASSOCIATED WITH ALCOHOL USE AMONG MARIJUANA USERS 

 Results of the hierarchical linear regression model testing the associations 

between social and motivational factors with alcohol use among marijuana users are 

shown in Table 1-4. Social factors explained 30% (p<.001) of the variance. Older age 

(p<.01), history of substance use treatment (p<.05), history of sexual abuse (p<.05), and 

depression (p<.001 were significant predictors of greater alcohol use among women who 

use marijuana. Motivational factors accounted for an additional 31% (p<.001) of 

variance. Significance was found in readiness to change (p<.001), cons for change 

(p<.05), and behavioral POC (p<.001). Higher readiness to change, higher cons for 

change, and lower use of behavioral POC were found to significantly predict greater 

alcohol use among marijuana-using individuals. The full model explained 61.4% of the 

total variance (p<.001).  
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Table 1-4. Factors Associated with Alcohol Use among Marijuana Users (n=106) 

Block Predictor B (SE) β t 
1 Social Factors R2= .302*** 
 Age .200 (.098)  .197 2.043* 

Race -.885 (2.912) -.027 -.304 
Education -2.584 (1.503) -.162 -.1.720 
Employment -.101 (.905)  -.010 -.111 
Income -2.230 (1.607) -.135 .169 
Marital status .008 (.618) 

(.444) .001 .014 

History of substance 
use treatment  6.675(2.988) .223 2.234* 

History of mental 
health treatment   -.338 (1.563) -.020 -.216 

History of physical 
abuse -1.976(1.655) -.124 -1.194 

History of sexual 
abuse 2.319 (2.702) .077 .858 

 Depression 5.586 (1.457) .368 3.832*** 
2 Motivational 
Factors 

R2Δ= .312*** 

 Readiness to change  1.019 (.259) .393 3.930*** 
Pros for change -.065 (.583) -.010 -.112 
Cons for change 1.931 (.748) .246 2.582* 
Confidence  -1.477 (.904) -.160 -1.633 
Temptation  -1.284 (.901) -.135 -1.424 
Experiential POC  3.097 (1.609) .328 1.924 
Behavioral POC -4.294 (1.379) -.394 -3.113** 

Note: The total variance explained by the full model was 61.4% (p<.001). 
B= unstandardized coefficient, β = standardized coefficient, SE= standard error;  
*p<.05, **p<.01, ***p<.001 
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V. RESEARCH QUESTION 2: PROFILES OF TTM VARIABLES OF 
CHANGE   

Research Questions 

1. How do women who are depressed differ on TTM variable profiles of change (i.e. pros 

and cons for change; confidence and temptation; behavioral POC and experiential POC) 

compared to non-depressed women at baseline and follow up?  

* Hypothesized relations were based on prior studies of profiles of TTM variables 

(Carbonari & DiClemente, 2000; Johnson, von Sternberg, & Velasquez, 2016; von 

Sternberg, Velasquez, & DiClemente, 2012). 

Hypothesis: The TTM profile at baseline and at 9-month follow up for women 

who are depressed will show lower pros for change, greater cons for change, 

lower confidence, greater temptation, greater use of experiential POC, and 

greater use of behavioral POC than non-depressed women.  

2. How do women who use marijuana differ on the TTM variables of change (i.e., pros 

and cons for change; confidence and temptation; behavioral POC and experiential POC) 

compared to women who do not use marijuana?  

* Hypothesized relations were based on prior studies of TTM variables (Carbonari & 

DiClemente, 2000; von Sternberg, Velasquez, & DiClemente, 2012). 

Hypothesis: The TTM profile at baseline and at 9-month follow up for women 

marijuana users will show lower pros for change, greater cons for change, lower 

confidence, greater temptation, and greater use of experiential POC, and lower 

use of behavioral POC than non-marijuana using women. 
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Analysis for Question 2 

 To better understand the characteristics of the overall sample, the depressed vs. 

non-depressed group, and the marijuana users vs. non-marijuana users, descriptive 

statistics (means, standard deviations, and distributions) were examined for group 

differences.  

 To understand the relationship of the TTM variables to the study outcome (i.e., 

AEP risk at 9-month follow up), logistic regression was used for depressed and marijuana 

users. Then, Profile Analysis (PA) was conducted to compare patterns of mean scores on 

the ten TTM variables (Stages of Change- Precontemplation, Contemplation, Action, 

Maintenance; Decisional balance- Pros for change (Pros), Cons for change (Cons); Self-

Efficacy- Confidence to change (Confidence), Temptation not to change (Temptation); 

Processes of Change (POC)- Experiential Processes of change (Experiential POC), 

Behavioral processes of change (Behavioral POC) for all study participants divided into 

groups based on 1) baseline depression status and 2) baseline marijuana use. Baseline and 

9-month follow up profiles were examined for all women, regardless of treatment 

conditions, who completed the TTM measures at 9-month follow up (N=229). 

 PA is a type of a multivariate analysis of variance (MANOVA) that is used to 

determine group profiles on a set of measures at one time point (Tabachnick & Fidell, 

2012). PA includes tests of 1) parallelism, 2) overall difference, and 3) flatness. The PA 

test of interest of this study was the test of parallelism, which is equivalent to the 

interaction effect that assesses the patterns of the mean values of the dependent variables. 

Rejection of the null hypothesis of parallelism suggests a parallelism effect, indicating an 
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interaction between the profiles (Tabachnick & Fidell, 2012). The means and standard 

deviations across depressed and non-depressed women and marijuana users and non-

marijuana users for the TTM variables are reported in Table 2-5a, 2-5b and Table 2-6a, 2-

6b (Appendix B). SPSS version 24 was used for all analyses. 

MISSING VALUE ANALYSIS  

Among 261 cases at baseline, 13 missing cases at 9-month follow up were 

removed. After removing 19 more cases with missing data and multivariate outliers, the 

final sample size was 229. For marijuana use among alcohol users, among 229 cases, a 

subsample of the data (N=176) set containing only those who had lifetime marijuana use 

data were used for the study (i.e., 53 cases with no lifetime marijuana use were excluded. 

Results for Question 2 

SAMPLE CHARACTERISTICS AND STUDY VARIABLES 

 Depression. The women in the depressed group had an average age of 30 years, 

were racially diverse, less likely to have at least a high school education, more likely to 

have a history of mental health treatment and to have a history of physical and sexual 

abuse, and had a higher average AUDIT score than the non-depressed women (Table 2-

1). 
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Table 2-1. Baseline Comparison Groups for Depressed Participants (N=229) 

 Depressed (n=97) Non-depressed  
(n= 132) 

Differences 

Age 31.77 ± 7.114 30.75 ± 7.132 t (227) =1.074 
p=.284 

Race 40.2% Hispanic 
50.0% African 
American 
8.8% Caucasian 
1.0% Other 

45.7% Hispanic 
34.3% African 
American 
15.7% Caucasian 
4.3% Other 

χ2(3) = 2.499, 
p=.114 

Education (≥High 
school) 

53.6% 68.9% χ2(1) = 5.604, 
p<.05* 

Employment 28.8% Unemployed 
46.4% Employed 
23.7% Not in the 
workforce 

31.1% Unemployed 
39.4% Employed 
29.5% Not in the 
workforce 

χ2(2) =1.374, 
p=.503 

Income (<$20,000) 72.2% 65.9% χ2(1) =.641, 
p=.423 

Marital status 40.2% Single 
15.5% Living 
together 
23.7% Married 
20.6% Other 

47.7% Single 
23.5% Living 
together 
17.4% Married 
11.4% Other 

χ2 (3) = 6.735, 
p=.081 

History of alcohol 
or drug treatment 

4.1% 3.0% χ2 (1) = .198, 
p=.656 

History of mental 
health treatment 

30.9% 14.4% χ2 (1) = 9.008, 
p<.01** 

History of physical 
abuse 

41.2% 16.7% χ2 (1) = 17.086, 
p<.001*** 

History of sexual 
abuse 

9.3% 3.0% χ2 (1) =.407, 
p<.05* 

Marijuana use 64.9% 42.4% χ2 (1) =1.267, 
p=.260 

Alcohol use 
(AUDIT) 

14.278 ± 7.934 8.462 ± 7.000 t (227) =6.499, 
p<.001*** 

*p<.05, **p<.01, ***p<.001 

 
 
 
 



 45 

 Marijuana use. The women had an average age of 30 years and were racially 

diverse. Women who use marijuana were more likely to be single and score higher on the 

AUDIT than the non-marijuana users (Table 2-2). 
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Table 2-2. Baseline Comparison Groups for Marijuana Users (N=176) 

 Marijuana use 
(n=106) 

Non-marijuana use 
(n= 70) 

Differences 

Age 30.15 ± 7.473 31.83 ± 6.958 t (174) =.586, 
p=.114 

Race 40.2% Hispanic 
50.0% African 
American 
8.8% Caucasian 
1.0% Other 

45.7% Hispanic 
34.3% African 
American 
15.7% Caucasian 
4.3% Other 

χ2(3) = 1.977, 
p=.160 

Education (≥High 
school) 

66.0% 65.7% χ2(1) = .002, 
p=.965 

Employment 39.6% Unemployed 
37.7% Employed 
22.6% Not in the 
workforce 

28.6% Unemployed 
44.3% Employed 
27.1% Not in the 
workforce 

χ2(2) =2.260, 
p=.323 

Income (<$20,000) 67.0% 70.0% χ2(1) =.003, 
p=.956 

Marital status 57.5% Single 
16.0% Living 
together 
9.4% Married 
17.0% Other 

38.6% Single 
22.9% Living 
together 
21.4% Married 
17.1% Other 

χ2 (3) = 8.352, 
p=<.05* 

History of alcohol 
or drug treatment 

6.6% 1.4% χ2 (1) = 2.602, 
p=.107 

History of mental 
health treatment 

29.2% 21.4% χ2 (1) = 1.334, 
p=.248 

History of physical 
abuse 

34.0% 24.3% χ2 (1) = 1.876, 
p=.171 

History of sexual 
abuse 

6.6% 4.3% χ2 (1) =.423, 
p=.516 

Depression  47.2% 38.6% χ2 (1) =1.267, 
p=.260 

Alcohol use 
(AUDIT) 

13.057 ± 7.659 10.971 ± 7.267 t (174) =-.203, 
p<.05* 

*p<.05, **p<.01, ***p<.001 
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OUTCOME ANALYSIS 

 Table 2-3 shows results of the logistic regression model for AEP risk (at 9-month 

follow-up) for depressed women at baseline. No significant effect was observed. Table 2-

4 shows results of the logistic regression model for AEP risk (at 9-month follow-up) for 

baseline marijuana use. The odds of AEP risk at 9-month follow-up was 2.48 times 

greater for baseline marijuana users compared to non-marijuana users. The overall model 

fit was significant (-2 Log likelihood = 216.382, Chi-square/df = 7.845/1).  

Table 2-3. AEP Risk at 9-month Follow Up by Depressed Status at Baseline  

Step Variable B (SE) Wald x2 
(df=1) 

p OR 95% CI 

1 AEP risk (at 9mfu) .127 (.320) .158 .691 1.136 .606 to 2.128 
Overall Model Summary - 2 Log likelihood= 224.069; Chi square= .158/1 

*p<.05, **p<.01, ***p<.001 

 

Table 2-4. AEP Risk at 9-month Follow Up by Marijuana Use Status at Baseline  

Step Variable B (SE) Wald x2 
(df=1) 

p OR 95% CI 

1 AEP risk (at 9mfu) .906 (.326) 7.710 .005** 2.475 1.305 to 4.691 
Overall Model Summary - 2 Log likelihood= 216.382; Chi square= 7.845**/1 

*p<.05, **p<.01, ***p<.001 
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PROFILE ANALYSIS 

 Depression.  

 Baseline. PA test of parallelism at baseline revealed a parallelism effect, 

indicating significant differences between the depressed and non-depressed women in the 

overall shape of profiles of the TTM variables (F (9, 162) =5.548, p<.001; Wilks’ 

Lambda=.764, partial η2=.236). In addition to the overall difference in profiles, 

parameter testing revealed that eight estimated marginal means of the ten variables 

making up the TTM profiles significantly different between the depressed and not 

depressed women. At baseline, depressed women reported higher Contemplation 

(p<.001), Action (p<.051), and Maintenance, greater pros for change (p<.01), greater 

cons for change (p<.001), lower confidence (p<.001), greater temptation (p<.001), and 

greater use of the experiential POC (p<.01) (Figure 2-1) (Appendix C. Table 2-5a, Table 

2-5b).  
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Figure 2-1. TTM Variables Mean Scores of Baseline Depressed (n=97) vs. Non-
depressed (n=132) at Baseline (N=229) 

 
*p<.05, **p<.01, ***p<.001 

 

 Nine-month follow up. PA test of parallelism also revealed differences between 

the depressed and non-depressed groups in the overall shape of TTM variable profiles at 

9-month follow-up (F (9, 162) =3.550, p<.001; Wilks’ Lambda= .835, partial η2=.165). 

Parameter testing revealed that seven estimated marginal means of the ten variables 

making up the TTM profiles at 9-month follow up were significantly different between 

the depressed and non-depressed women at baseline. Depressed women reported higher 

Contemplation (p=<.01), Action (p=<.05), and Maintenance (p<.05), greater pros for 

change (p<.05), greater cons for change (p<.001), lower confidence (p<.001), and greater 

temptation (p<.001) (Figure 2-2) (Appendix C. Table 2-5a, Table 2-5b). 
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Figure 2-2. TTM Variables Mean Scores of Baseline Depressed (n=97) vs. Non-
depressed (n=132) at 9-month Follow-up (N=229) 

 
*p<.05, **p<.01, ***p<.001 

 

 Marijuana Use.   

 Baseline. PA test of parallelism revealed no parallelism effect, thus indicating no 

differences in the overall shape of the TTM variable profiles (F (9, 162) = 1.311, p=.235; 

Wilks’ Lambda= .932, partial η2=.068) between the women who used and did not use 

marijuana at baseline. Parameter testing revealed that three estimated marginal means of 

the ten variables making up the TTM profiles differed significantly between the women 

who used and did not use marijuana at baseline. At baseline, women who used marijuana 

reported greater cons for change (p<.05), lower confidence (p<.05), and greater 

temptation not to change (p<.01). Box’s M (p=.272) confirmed the null hypothesis that 

assumes homogeneity of covariance structures; thus, suggesting no difference in 
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covariance structures between the marijuana users and non-marijuana users at baseline 

(Figure 2-3) (Appendix B. Table 2-6a, Table 2-6b). 

Figure 2-3. TTM Variables Mean Scores of Marijuana Use (n=107) vs. Non-marijuana 
use (n=70) at Baseline (N=176) 

 
*p<.05, **p<.01, ***p<.001 

 

 Nine-month follow up. PA test of parallelism at 9-month follow up revealed no 

parallelism effect, and thus no differences between the marijuana using and non-

marijuana using women in the overall shape of profiles of the TTM variables (F (9, 162) 

=183, p=.309; Wilks’ Lambda= .938, partial η2=.062). Parameter testing revealed that 

one estimated marginal mean of the ten variables making up the TTM profiles at 9-month 

follow differed significantly between women used and did not use marijuana at baseline. 

Women who use marijuana at baseline reported greater temptation not to change (p<.05) 
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(See Figure 2-4). Box’s M (p=.503) confirms the null hypothesis that assumes 

homogeneity of covariance structures; thus, suggesting no difference in covariance 

structures between the marijuana users and non-marijuana users at 9-month follow-up 

(Figure 2-4) (Appendix B. Table 2-6a, Table 2-6b). 

Figure 2-4. TTM Variables Mean Scores of Marijuana Use (n=107) vs. Non-marijuana 
Use (n=70) at 9-month Follow up (N=176) 

 
*p<.05, **p<.01, ***p<.001 
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VI. RESEARCH QUESTION 3: TTM VARIABLES ACROSS TIME: 
LATENT GROWTH CURVE MODELING  

Research Questions 

1. To what extent do TTM variables differ over time for risky drinkers? 

Hypothesis: A statistically significant rate of change in TTM variables (i.e., 

increase in readiness to change, increase in pros for change, decrease in cons for 

change, increase in confidence, decrease in temptation, decrease in experiential 

POC, and increase in behavioral POC) will be observed over time among risky 

drinkers. 

2. Does the rate of change in TTM variables differ for risky drinkers who are depressed 

verses those who are not depressed? 

Hypothesis: Among risky drinkers, depressed individuals will have a significantly 

different rate of change (i.e., slower rate of change in readiness to change, pros 

for change, cons for change, confidence, temptation, experiential POC, and 

behavioral POC) than non-depressed individuals.  

3. Does the rate of change in the TTM variables differ for risky drinkers who use 

marijuana verses those who do not use marijuana? 

Hypothesis: Among risky drinkers, marijuana users will have a significantly 

slower rate of change in readiness to change, pros for change, cons for change, 

confidence, temptation, experiential POC, and behavioral POC than non-

marijuana users.  
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Analysis for Question 3 

 To better understand the characteristics of the overall sample, descriptive statistics 

were performed on the outcome variables—average number of drinks per week and 

average number of days using effective contraception. Then analyses using Latent 

Growth Curve Modeling (LGC) via SEM were conducted, which is particularly useful for 

explaining change over time (Byrne, 2013). After assumptions were checked (i.e., 

continuous outcome variables; same number and spacing of the assumptions for all 

individuals; data obtained for each on three or more occasions), estimates of growth were 

observed. By convention, circles represent unobserved factors (i.e., intercept, slope), 

rectangles represent observed factors (e.g., baseline readiness to change scores, 3-month 

follow up readiness to change scores, 9-month follow up readiness to change scores), 

single-headed arrows indicate influence of one variable to another, and double-headed 

arrows represent covariances (i.e., correlations between pairs of variables) (Byrne, 2006). 

 In a first level LGC analysis, influences on growth were assessed. The specified 

model included two growth parameters, 1) an intercept, measuring an individual’s score 

on the outcome variable at baseline, and 2) the slope, measuring the rate of change over 

the period of interest (baseline, 3-month follow up, and 9-month follow-up) (Byrne, 

2013). Then, parameter estimates and goodness of fit indices (CFI, TLI, RMSEA) were 

used to determine the most appropriate model. In a second level LGC, time-invariant 

predictors, depression and marijuana use were added to the respecified model.  

LGC analysis was conducted to compare patterns of mean scores on the seven TTM 

variables for alcohol (Stages of Change- Readiness to change; Decisional balance- Pros 
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for change (Pros), Cons for change (Cons); Self-Efficacy- Confidence to change 

(Confidence), Temptation not to change (Temptation); Processes of Change (POC)- 

Experiential POC, Behavioral POC for all study participants. AMOS version 24 was used 

for all analyses. 

MISSING VALUE ANALYSIS   

Among 261 cases at baseline, 13 missing cases at 9-month follow up were removed. 

After removing 19 more cases with missing data and multivariate outliers, the final sample 

size was 229.  

Results for Question 3 

SAMPLE CHARACTERISTICS AND STUDY VARIABLES 

 Descriptive statistics indicated that the average number of drinks per week were 

28.220 (SD= 78.462) at baseline, 16.730 (SD=34.195) at 3-month follow up, and 12.350 

(SD=22.090) at 9-month follow up. The average number of days using effective 

contraception 1.602 (SD=3.587) at baseline, 8.408 (SD=19.918) at 3-month follow up, 

and 13.487 (SD=34.167) at 9-month follow up.  

LATENT GROWTH CURVE MODELING ANALYSIS 

 Readiness to change alcohol use (Readiness).  

 Level 1. To assess the mean level of readiness to change alcohol use at time 1 

(baseline), the mean rate of change in scores of readiness across time, the interaction 

between initial score and rate of change, and inter-individual differences in initial scores 

and rate of change, the Level 1 LGC model was fit without any predictors. 
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Figure 3-1. Readiness to Change Alcohol Use Respecified Model-Model 2 

  
Circles=unobserved factors; Rectangles=observed factors; Single-headed arrows= influence of one variable 

on another 
 

 
 

Table 3-1. Fit Indices for Models for TTM Variable Readiness to Change Alcohol Use 

Model χ2 df RMSEA CFI AIC TLI  
Level 1        
Model 1 Base Model  .923 3 .000 1.000 12.923 1.009  
Model 2 Respecified Model .565 3 .000 1.000 12.565 1.020  
Level 2        
Model 3 Predictor Depression 2.090 4 .000 1.000 22.090 1.019  
Model 4 Predictor Marijuana use  .588 4 .000 1.000 20.588 1.036  
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 Examination of the covariates indicated that the group intercept did not have a 

meaningful effect on the slope. According to conventional criteria, the respecified model 

(model 2) fit indices indicate adequate fit to the data (χ2 = 1.595, df = 4, p= .810; 

RMSEA = .000; CFI = 1.000; TLI = 1.004).  

 No significant variation in the initial level of readiness to change scores was 

found across time (p=.055). The variance of 6.639 for readiness slope (p<.001) is 

statistically significant, indicating significant individual variability in the rate of change 

of readiness scores. The significant intercept mean indicates that the mean readiness to 

change alcohol score at the initial level is different from 0 (i.e., at baseline) (p<.001). 

There was no significant change over time for readiness to change alcohol use.  

Table 3-2. Variance Estimates of Level 1 for TTM Variable Readiness to Change 

 Mean (SE) C.R. 
Readiness Intercept .168 (.087)  1.920 
Readiness Slope 6.639 (.884) *** 7.500 

*p<.05, **p<.01, ***p<.001 

Table 3-3. Mean Estimates of Level 1 for TTM Variable Readiness to Change 

 Intercept Slope 
 Mean (SE) CR Mean (SE) CR 
Readiness 5.816 (.212) *** 27.421 -.097 (.061) -1.609 

*p<.05, **p<.01, ***p<.001 
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 Level 2 (Time-invariant predictors). In Level 2, hypothesized time-invariant 

predictors—depression and marijuana use—were added one at a time to the model to 

assess if they affect the initial mean level of readiness scores and the mean rate of change 

in readiness scores over time (see Table 3-1).  

 Depression. According to conventional criteria, the predictor model with 

depression (model 3) fit shows an adequate fit of the model to the data 

(χ2 = 2.656, df = 5, p=.753; RMSEA = .000; CFI = 1.000; TLI = 1.019). At baseline, 

depressed women had significantly higher readiness to change alcohol use scores than 

non-depressed women (Table 3-4), but the rate of change in readiness to change alcohol 

use scores did not differ by depression status.   
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Figure 3-2. Readiness Depression Predictor Model- Model 3 

 

Circles=unobserved factors; Rectangles=observed factors; Single-headed arrows= influence of one variable 
on another 

 

Table 3-4. Regression Estimates for the Depression Predictor Model (Model 3) 

   B (SE) C.R. 
Readiness Intercept <--- Depression 1.418 (.407) 3.483*** 
Readiness Slope <--- Depression -.144 (.119) -1.207 

*p<.05, **p<.01, ***p<.001 

 
 Marijuana use. The predictor model with marijuana use (model 4) has an 

adequate fit to the data according to conventional criteria (χ2 = 1.631, df = 5, p=.898; 

RMSEA = .000; CFI = 1.000; TLI = 1.028). No impact of marijuana use was found in 
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readiness to change alcohol use scores at baseline (p=.748) or in the rate of change 

(p=.794) (Table 3-5).  

Figure 3-3. Readiness Marijuana Predictor Model- Model 4 

  
Circles=unobserved factors; Rectangles=observed factors; Single-headed arrows= influence of one variable 

on another 
  

Table 3-5. Regression Estimates for the Depression Predictor Model (Model 4) 

   B (SE) C.R. 
Readiness Intercept  <--- Marijuana  .136 (.424) .321 
Readiness Slope <--- Marijuana  .032 (.121) .261 

*p<.05, **p<.01, ***p<.001 

 Pros for change (Pros) and cons for change (Cons).  

 Level 1. LGC model was fit without any predictors to assess the mean level of 

pros and cons for change scores at time 1 (baseline), the mean rate of change in scores 
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across time, the interaction between initial score and rate of change, and inter-individual 

differences in initial scores and rate of change. 

Figure 3-4. Pros and Cons Respecified Model-Model 2 

 
Circles=unobserved factors; Rectangles=observed factors; Single-headed arrows= influence of one variable 

on another; Double-headed arrows=covariances 

Table 3-6. Fit Indices for Models for TTM Variables Pros and Cons  

 

 

Model χ2 df RMSEA CFI AIC TLI  
Level 1        
Model 1 Base Model  72.242 16 .154 .854 94.242 .863  
Model 2 Respecified Model 19.698 15 .046 .988 43.698 .988  
Level 2        
Model 3 Predictor Depression 19.273 17 .023 .995 55.273 .991  
Model 4 Predictor Marijuana use  18.361 17 .018 .997 54.361 .995  
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 The respecified base model (model 1) included the covariate paths: pros for 

change intercept to cons for change intercept and pros for change slope to cons for 

change slope. In addition, an error covariance between the pros for change at 3-month 

follow up (E2) and the Cons at 3-month follow-up (D2) was added. The nonsignificant 

covariates, pros for change intercept to cons for change slope (p=.570) and pros for 

change intercept to cons for change slope (p=.703), were deleted. According to 

conventional criteria, the respecified model (model 2) fit indices indicate adequate fit to 

the data (χ2 = 19.698, df = 15, p= .184; RMSEA = .0461; CFI = .988; TLI = .988).  

Table 3-7. Covariance Estimates of Level 1 for TTM Variables Pros and Cons  

   Mean (SE) C.R. 
Pros Intercept <--> Cons Intercept .263 (.069) *** 3.779 
Pros Slope <--> Cons Slope .034 (.007) *** 4.639 

*p<.05, **p<.01, ***p<.001 

 

 Examination of covariances revealed statistically significant differences between 

participants. The significant positive relationships between the intercepts (i.e., baseline 

pros for change and baseline cons for change scores) (.263, p<.001), on average, 

indicated that women with higher baseline pros for change scores were more likely to 

indicate higher cons for change scores. The positive estimate of .034 (p<.001) suggests 

that participants who had a greater rate of change in pros for change scores, demonstrated 

a greater rate of change in cons for change scores over the three time points. 
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Table 3-8. Variance Estimates of Level 1 for TTM Variables Pros and Cons  

 Mean (SE) C.R. 
Pros Intercept  .812 (.103) *** 7.866 
Pros Slope .027 (.012) * 2.304 
Cons Intercept  .630 (.082) *** 7.721 
Cons Slope .007 (.009) .711 

*p<.05, **p<.01, ***p<.001 

 
 The corresponding variances, .812 for pros for change intercept (p<.001), .630 for 

pros for change slope (p<.05) are statistically significant, indicating significant individual 

variability in the initial level and rate of change (growth) in pros for change scores across 

the three waves of measurement. The corresponding variances, .630 for cons for change 

intercept (p<.001) is statistically significant, indicating significant individual variability 

in the initial level of cons for change scores. No significant variation in the rate of change 

in cons for change scores was found across time (p=.477).   

Table 3-9. Mean Estimates of Level 1 for TTM Variables Pros and Cons 

 Intercept Slope 
 Mean (SE) CR Mean (SE) CR 
Pros 2.784 (.080) *** 34.985 .021 (.026) .790 
Cons 2.478 (.070) *** 35.239 -.083 (.023) *** -3.557 

*p<.05, **p<.01, ***p<.001 

 
 As shown in Table 3-7, in model 2, the significant intercept mean indicates that 

the mean pros for change score at the initial level is different from 0 (i.e., at baseline) 

(p<.001). There is significant change over time for cons for change. Cons score is 

expected to decrease by .083 units (CR=. -3.557; p<.001) at each time point, beginning 

with an average score of -.083 (CR= 35.289, p<.001).   
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 Level 2 (Time-invariant predictors). In Level 2, hypothesized time-invariant 

predictors—depression and marijuana use—were added to the model one at a time to 

assess if they affect the initial mean level of pros and cons for change scores and the 

mean rate of change in pros and cons for change scores over time (see Table 3-6).  

 Depression. The depression predictor model (model 3) provides a good fit to the 

data with a chi-square (17, N=261) = 19.273, p=.313 and all goodness of fit measures at 

acceptable ranges (RMSEA=.023, CFI=.995, TLI=.991). At baseline, depressed 

individuals had significantly higher pros for change scores and higher cons for change 

scores (see Table 3-10). There was no rate of change differences in the pros and cons for 

change by depression. 
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Figure 3-5. Pros and Cons Depression Predictor Model- Model 3 

 
Circles=unobserved factors; Rectangles=observed factors; Single-headed arrows= influence of one variable 

on another; Double-headed arrows=covariances 
 

Table 3-10. Regression Estimates for the Depression Predictor Model (Model 3) 

   B (SE) C.R. 
Pros Intercept <--- Depression .463 (.152) ** 3.034 
Pros Slope <--- Depression -.032 (.051) -.634 
Cons Intercept  <--- Depression .687 (.135) *** 5.100 
Cons Slope <--- Depression -.057 (.047) -1.228 

*p<.05, **p<.01, ***p<.001 

 

 Marijuana use. According to conventional criteria, the predictor model with 

marijuana use (model 4) also has an adequate fit of the model to the data 

(χ2 = 18.361, df = 17, p= .366; RMSEA = .018; CFI = .997; TLI = .995). Marijuana users 



 66 

had greater cons for change scores at baseline, and their cons for change scores decreased 

(Baseline mean: 2.693, 3-month follow up mean: 2.446, and 9-month follow up mean: 

2.314) at a slower rate of change (Table 3-11) than the non-marijuana users.  

Figure 3-6. Pros and Cons Marijuana Predictor Model- Model 4 

 
Circles=unobserved factors; Rectangles=observed factors; Single-headed arrows= influence of one variable 

on another; Double-headed arrows=covariances 

Table 3-11. Regression Estimates for the Marijuana Predictor Model (Model 4) 

   B (SE) C.R. 
Pros Intercept  <--- Marijuana .163 (.158) 1.031 
Pros Slope <--- Marijuana -.079 (.052) -1.529 
Cons 
Intercept  <--- Marijuana .435 (.142) 

** 3.059 

Cons Slope <--- Marijuana -.093 (.047) * -1.989 
*p<.05, **p<.01, ***p<.001 
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 Confidence to change (Confidence) and temptation not to change 

(Temptation).  

 Level 1. Level 1 LGC model was fit without any predictors to assess the mean 

level of confidence and temptation scores at time 1 (baseline), the mean rate of change in 

scores across time, the interaction between initial score and rate of change, and inter-

individual differences in initial scores and rate of change.  

Figure 3-7. Confidence and Temptation Respecified Model-Model 2 

 
Circles=unobserved factors; Rectangles=observed factors; Single-headed arrows= influence of one variable 

on another; Double-headed arrows=covariances 
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Table 3-12. Fit Indices for Models for TTM Variables Confidence and Temptation 

 

 The base model (model 1) was respecified by covariate paths: confidence 

intercept to temptation intercept and confidence slope to temptation slope. Also, error 

covariance’s between confidence at 3-month follow up (E2) and temptation at 3-month 

follow-up (D2), and confidence at baseline (E1) and temptation at baseline (D1) were 

added. Nonsignificant covariates, temptation intercept to temptation slope (p=.680), and 

confidence intercept to confidence slope (p=.708) were deleted. According to 

conventional criteria, the respecified model (model 2) fit indices indicate adequate fit to 

the data (χ2 = 19.553, df = 14, p=.145; RMSEA = .051; CFI = .989; TLI = .998).  

Table 3-13. Covariance Estimates of Level 1 for TTM Variables Confidence and 
Temptation 

   Mean (SE) C.R. 
Confidence Intercept <--> Temptation Intercept -.413 (.062) *** -6.632 
Confidence Slope <--> Temptation Slope -.029 (.008) *** -3.701 

*p<.05, **p<.01, ***p<.001 

 

 Examination of covariances revealed statistically significant differences between 

participants. The significant negative relationships between baseline confidence and 

baseline temptation scores (-.413, p<.001) indicates that women with higher baseline 

Model χ2 df RMSEA CFI AIC TLI  
Level 1        
Model 1 Base Model  252.446 16 .313 .532 274.446 .561  
Model 2 Respecified Model  19.553 14 .051 .989 45.553 .998  
Level 2        
Model 3 Predictor Depression 21.297 16 .036 .990 59.297 .983  
Model 4 Predictor Marijuana use  24.789 16 .046 .983 62.789 .971  



 69 

confidence scores were more likely to have lower temptation scores. The negative 

estimate of -.029 (p<.001) suggests that participants who had a greater rate of change in 

confidence, demonstrated a greater decrease in the rate of change in temptation scores 

over the 3 time points. 

Table 3-14. Variance Estimates of Level 1 for TTM Variables Confidence and 
Temptation 

 Mean (SE) CR 
Confidence Intercept .466 (.068) *** 6.894 
Confidence Slope .032 (.011) ** 3.047 
Temptation Intercept .512 (.072) *** 7.147 
Temptation Slope .026 (.011) ** 2.528 

*p<.05, **p<.01, ***p<.001 

 
 The corresponding variances, .466 for confidence intercept (p<.001), .032 for 

confidence slope (p<.01) are statistically significant, indicating significant individual 

variability in the initial level and rate of change (growth) in confidence scores across the 

three waves of measurement. The corresponding variances, .512 for temptation intercept 

(p<.001), .026 for temptation slope (p<.01) are statistically significant, indicating 

significant individual variability in the initial level in temptation scores and across the 

three waves of measurement.  

Table 3-15. Mean Estimated of Level 1 for TTM Variables Confidence and Temptation 

 Intercept Slope 
 Mean (SE) CR Mean (SE) CR 
Confidence 2.894 (.063) *** 45.725 .080 (.025) ** 3.196 
Temptation 2.923 (.065) *** 44.814 -.114 (.024) *** -4.707 

*p<.05, **p<.01, ***p<.001 
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 As shown in Table 3-15, the intercept indicates a statistically significant mean 

confidence score at the initial level (i.e., at baseline) and the slope mean indicates a 

significant average increase, via a linear form, in confidence scores during the 3 time 

points. Confidence scores are expected to increase by .080 units (CR= 3.196, p<.01) each 

time point, beginning with an average score of 2.894 (CR=45.725, p<.001). There is 

significant change over time for temptation. Temptation score is expected to decrease by 

.114 units (CR=. -4.707; p<.001) each time point, beginning with an average score of 

2.923 (CR= 44.814, p<.001).   

 Level 2 (Time-invariant predictors). In Level 2, hypothesized time-invariant 

predictors—depression and marijuana use—were added to the model one at a time to 

assess if they affect the initial mean level of confidence and temptation scores and the 

mean rate of change in confidence and temptation scores over time (see Table 3-12).  

 Depression. The depression predictor model (model 3) provided a good fit to the 

data with a chi-square (12, N=261) = 21.297, p=.167 and all goodness of fit measures at 

acceptable ranges (RMSEA=.036, CFI=.990, TLI=.983). At baseline, depressed women 

had significantly lower confidence scores and higher temptation scores than non-

depressed women (see Table 3-16), but the two groups did not differ in rate of change 

over time. 
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Figure 3-8. Confidence and Temptation Depression Predictor Model- Model 3 

 
Circles=unobserved factors; Rectangles=observed factors; Single-headed arrows= influence of one variable 

on another; Double-headed arrows=covariances 
 

Table 3-16. Regression Estimates for the Depression Predictor Model (Model 3) 

   B (SE) C.R. 
Confidence Intercept <--- Depression -.668 (.118) *** -5.684 
Confidence Slope <--- Depression .017 (.050) .328 
Temptation Intercept <--- Depression .681 (.122) *** 5.587 
Temptation Slope <--- Depression -.032 (.049) -.661 
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 Marijuana Use. According to conventional criteria, the predictor model with 

marijuana use (model 4) fit also has an adequate fit of the model to the data 

(χ2 = 24.789, df = 16, p=.074; RMSEA = .046; CFI = .983; TLI = .971). At baseline, 

marijuana users had significantly lower confidence scores and higher temptation scores 

than non-marijuana users (see Table 3-17), but the two groups did not differ in the rate of 

change over time.   

Figure 3-9. Confidence and Temptation Marijuana Predictor Model- Model 4 

 
Circles=unobserved factors; Rectangles=observed factors; Single-headed arrows= influence of one variable 

on another; Double-headed arrows=covariances 
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Table 3-17. Regression Estimates for the Marijuana Predictor Model (Model 4) 

   B (SE) C.R. 
Confidence Intercept  <--- Marijuana -.255 (.128) * -1.996 
Confidence Slope <--- Marijuana .033 (.051) .657 
Temptation Intercept <--- Marijuana .365 (.130) ** 2.797 
Temptation Slope <--- Marijuana -.030 (.050) -.597 

 Processes of change (POC).  

 Level 1. Level 1 LGC model was fit without any predictors to assess the mean 

level POC scores at time 1 (baseline), the mean rate of change in scores across time, the 

interaction between initial score and rate of change, and inter-individual differences in 

initial scores and rate of change. 

Figure 3-10. Processes of Change Respecified Model-Model 2 

 
Circles=unobserved factors; Rectangles=observed factors; Single-headed arrows= influence of one variable 

on another; Double-headed arrows=covariances 
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Table 3-18. Fit Indicess for Models for TTM Variables Processes of Change  

Model χ2 df RMSEA CFI AIC TLI 
Level 1       
Model 1_Base Model 413.351 16 .412 .408 435.351 .445 
Model 2 Respecified 39.976 14 .113 .961 65.976 959 
Level 2       
Model 3_Predictor_Depression 58.920 16 .102 .943 96.920 .901 
Model 4_Predictor_Marijauana 
use 51.200 16 .092 .953 89.200 .953 

  

 The base model (model 1) was respecified by covariate paths: experiential POC 

intercept to behavioral POC intercept and experiential POC slope to behavioral POC 

slope. Error covariances between experiential POC at baseline (E1) and behavioral POC 

at baseline (D1), and experiential POC at 3-month follow up (E2) to behavioral POC at 3-

month follow-up (D2) were added. Nonsignificant covariates, experiential POC intercept 

to experiential POC slope (p=.685), and behavioral POC intercept to behavioral POC 

slope (p=.282) were deleted. According to conventional criteria, the respecified model 

(model 2) fit indices indicate a somewhat poor fit to the data (χ2 = 50.221, df = 14, p= 

.000; RMSEA = .100; CFI = .951; TLI = .927).  

Table 3-19. Covariance Estimates of Level 1 for TTM Variables Processes of Change  

   Estimate 
Experiential POC Intercept <--> Behavioral POC Intercept .309 (.048) *** 
Experiential POC Slope <--> Behavioral POC Slope .043 (.007) *** 

*p<.05, **p<.01, ***p<.001 

 

 Examination of covariances revealed statistically significant differences. At 

baseline, women with higher experiential POC scores were also more likely to have 
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higher behavioral POC scores (.309, p<.001). Participants who had a greater rate of 

change in experiential POC scores also demonstrated a greater rate of increase in 

behavioral POC scores over the three time points (.043, p<.001). 

Table 3-20. Variance Estimates of Level 1 for TTM Variables Processes of Change 

 Mean (SE) C.R. 
Experiential POC Intercept  .435 (.058) *** 7.474 
Experiential POC Slope .028 (.008) *** 3.517 
Behavioral POC Intercept  .329 (.048) *** 6.861 
Behavioral POC Slope .036 (.008) *** 4.219 

*p<.05, **p<.01, ***p<.001 

 

 The corresponding variances, experiential POC intercept (p<.001) and 

experiential POC slope (p<.001) are statistically significant, indicating significant 

individual variability in the initial level and rate of change (growth) in experiential POC 

scores across the three waves of measurement. Also, behavioral POC intercept (p<.001) 

and behavioral POC slope (p<.001) were statistically significant, indicating significant 

individual variability in the initial level and rate of change (growth) in behavioral POC 

scores across the three waves of measurement. 
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Table 3-21. Mean Estimates of Level 1 for TTM Variables Processes of Change 

 Intercept Slope 
 Mean (SE) CR Mean (SE) CR 
Experiential POC 2.203 (.059) *** 37.204 .037 (.021) 1.727 
Behavioral POC 2.337 (.053) *** 44.244 .050 (.023) * 2.199 

*p<.05, **p<.01, ***p<.001 

 

 As Table 3-21 shows, the significant intercept mean indicates that the mean 

experiential POC score at the initial level is different from 0 (i.e., at baseline) (p<.001). 

There was significant change over time for behavioral POC. Behavioral POC score is 

expected to increase by .050 units (CR=. -3.557; p<.001) each time point, beginning with 

an average score of 2.337 (CR= 2.199, p<.05).   

 Level 2 (Time-invariant predictors).  

 In Level 2, hypothesized time-invariant predictors—depression and marijuana 

use—were added to the model to assess if they affect the initial mean level of experiential 

POC and behavioral POC scores and the mean rate of change in experiential POC and 

behavioral POC scores over time (see Table 3-18).  

 Depression. The depression predictor model (model 3) provided a somewhat poor 

fit to the data (χ2 = 58.920, df = 16, p= .000; RMSEA=.102, CFI=.943, TLI=.901). At 

baseline, depressed individuals had significantly higher experiential POC scores (see 

Table 3-22), but there was no difference in the behavioral POC intercept or the rate of 

change of the experiential and behavioral POC by depression. 
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Figure 3-11. Processes of Change Depression Predictor Model- Model 3 

 
Circles=unobserved factors; Rectangles=observed factors; Single-headed arrows= influence of one variable 

on another; Double-headed arrows=covariances 

 

Table 3-22. Regression Estimates for the Depression Predictor Model (Model 3) 

   B (SE) C.R. 
Experiential POC Intercept  <--- Depression .327 (.114) ** 2.871 
Experiential POC Slope <--- Depression -.037 (.043) -.867 
Behavioral POC Intercept <--- Depression .099 (.105) .939 
Behavioral POC Slope <--- Depression -.019 (.044) -.428 

*p<.05, **p<.01, ***p<.001 
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 Marijuana use. According to conventional criteria, the predictor model with 

marijuana use (model 4) also had an adequate fit of the model to the data 

(χ2 = 51.200, df = 16, p= .000; RMSEA = .092; CFI = .953; TLI = .917). The marijuana 

use and nonuse groups did not differ in baseline experiential POC scores (p=.799), rate of 

change in Experiential scores (p=.120), baseline behavioral POC scores (p=.879), or rate 

of change in behavioral POC scores (p=.07) (Table 3-23). 

Figure 3-12. Processes of Change Marijuana Predictor Model- Model 3 

 
 

Circles=unobserved factors; Rectangles=observed factors; Single-headed arrows= influence of one variable 
on another; Double-headed arrows=covariances 
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Table 3-23. Regression Estimates for the Marijuana Predictor Model (Model 4) 

   B (SE) C.R. 
Experiential POC Intercept  <--- Marijuana -.030 (.118) -.255 
Experiential POC Slope <--- Marijuana .067 (.043) 1.553 
Behavioral POC Intercept <--- Marijuana .016 (.107) .153 
Behavioral POC Slope <--- Marijuana .081 (.045) 1.807 
**p<.05, **p<.01, ***p<.001 

A summary of level 1 and level 2 LGC analysis for all TTM variables is listed in 

Table 3-24.  
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Table 3-24. LGC Analysis Summary for all TTM variables 

LEVEL 1 Readiness Pros Cons Confidence Temptation Experiential 
POC 

Behavioral 
POC 

Means        
Intercept 5.816 *** 2.784*** 2.478*** 2.894*** .080** 2.203*** 2.337*** 
Slope -.097 .021 -.083*** 2.923*** -.114*** .037 .050* 
Covariance        
Intercept Readiness 

Intercept 
ßà 

Readiness 
Slope 

Pros ßà Cons Confidenceßà Temptation Exp POCßà Beh POC 
Estimates .263*** -.413*** .309*** 
Slope 

Pros ßà Cons Confidenceßà Temptation Exp POCßà Beh POC 
Estimates .05 .034*** -.029*** .043*** 
Variance        
Intercept .168 .812*** .630*** .466*** .512*** .435*** .329*** 
Slope 6.639 *** .027* .007 .032** .026** .028*** .036*** 

LEVEL 2 Readiness Pros Cons Confidence Temptation Experiential 
POC 

Behavioral 
POC 

DEPRESSION        
Regression 
Weights  

       

Intercept path 1.418 *** .463** .687*** -.668*** .681*** .327** .099 
Slope path  .144 -.032 -.057 .017 -.032 -.037 -.019 
MARIJUANA        
Regression 
Weights  

       

Intercept path .136 .163 .435** -.255* .365** -.030 .016 
Slope path  .032 -.079 -.093* .033 -.030 067 .081 
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VII. DISCUSSION  

 TTM guided alcohol intervention studies among women of childbearing age have 

been well described (Velasquez et al., 2017; Velasquez et al., 2010; Fabbri et al., 2009; 

Floyd et al., 2007). However, most of this research has not accounted for comorbid 

marijuana (or other) substance use and mental disorders, particularly as they present in 

primary care settings. Thus, this study of TTM variables incorporated the examination of 

comorbid depression and marijuana use among risky-drinking women of childbearing age 

in primary care settings to explore three interrelated questions. 

Research Question 1: Factors Associated with Comorbidity 

 Research Question 1 was posed to explore social and motivational factors 

associated with alcohol use, alcohol use among depressed women, and lastly, alcohol use 

among women who use marijuana. 

ALCOHOL USE 

 Among hypothesized social factors guided by the Common Risk Factor model 

(Muser et al., 2003), older age, history of substance use treatment, depression, and other 

drug use (marijuana) were significantly associated with alcohol use. Though literature is 

mixed (Tsai et al., 2007; Caetano et al., 2006), findings from this study were consistent 

with the body of alcohol literature that states that older women of childbearing age are 

more likely than younger women to use alcohol (Pettigrew et al., 2016; Meschke, Holl, & 

Messelt, 2013). Congruent with literature that reports a high prevalence of comorbid 

mental health (Gold & Aronson, 2010; Kessler, 2004; Grant et al., 2004) or other drug 
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use among alcohol users (Stein, Caviness, & Anderson, 2014), findings support similar 

results for women of childbearing age. For women in this study, depression and 

marijuana use were significantly associated with more alcohol use.  

 Motivational factors, readiness to change, cons for change, experiential POC, and 

behavioral POC were significantly associated with alcohol use. Women with greater 

readiness to change scores were more likely to consume more alcohol. Even though the 

importance of readiness as an indicator for motivation toward behavior change has been 

established (Osterman, 2011; Brown et al., 2005), some studies link high readiness to 

change to worse substance use outcomes (Fabbi et al., 2009; Li et al., 2011). Similarly, 

despite having increased levels of readiness to change, depressed women or women who 

use marijuana in this study appear to show inability or unwillingness to change alcohol 

use. Further exploration is warranted to better understand the role of readiness to change 

and potential mediating variables impacting the relationship between readiness to change 

and alcohol use. The associations between greater cons for change and greater use of 

experiential POC with greater levels of alcohol use were also congruent with previous 

research (Velasquez et al., 2016; Prochaska & DiClemente, 1984; DiClemente, 2003; 

Velasquez et al., 2010; von Sternberg et al., 2012).  

ALCOHOL USE AMONG DEPRESSED PARTICIPANTS 

 Similar to the alcohol use model, social factors associated with alcohol use among 

women with comorbid depression were age and marijuana use. These findings are 

congruent with other studies that suggest older age is related to comorbid mental health 
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and substance use disorder among women (Morse et al., 2015). Significant marijuana use 

in this group adds to reports of high prevalence of concurrent alcohol use and marijuana 

use among women of childbearing age (Centers for Disease Control and Prevention, 

2004; D’Angelo et al., 2007). 

 Among motivational factors, more cons for change, lower confidence, and more 

use of experiential POC were significant factors associated with more alcohol use among 

depressed women. Consistent with previous research (Prochaska & DiClemente, 1984; 

DiClemente, 2003), depressed individuals with higher cons for change and lower 

confidence levels were more likely to endorse drinking. 

ALCOHOL USE AMONG MARIJUANA USERS 

 Similar to the two models above, older age was a factor related to more increased 

alcohol use for women with comorbid alcohol and marijuana use. Though older 

individuals endorsed more alcohol use in this study sample, some studies have reported 

greater substance use among younger adults (Morse et al., 2015). Additional assessment 

of age concerning women with comorbidity is needed.  

 As the Common Risk Factor Model (Muser et al., 2003) suggests, hypothesized 

social factors, history of substance use treatment (other drug use), and mental disorder 

(depression) were significantly related to increased levels of drinking among women with 

comorbid marijuana use. Furthermore, the significance of substance abuse treatment and 

depression confirms previous studies that report a high prevalence of comorbid substance 
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use and mental disorders (Langas, Malt, & Opjordsmoen, 2011; Kingston, Marel, & 

Mills, 2017; Lai et al., 2015).  

 Motivational factors, higher readiness to change, higher cons for change, and less 

use of behavioral POC were significantly associated with more alcohol use among 

women with comorbid alcohol use and marijuana use. Similar to the alcohol only model, 

women with higher alcohol consumption were more ready to change their drinking. 

Further assessment of readiness to change is warranted to identify determinants of 

readiness to change, particularly among women who also use marijuana. Higher cons for 

change and limited use of behavioral POC may imply that risk-drinking women of 

childbearing age who are concurrent marijuana users are in the earlier stages of change 

(Prochaska & DiClemente, 1984; DiClemente, 2003), report greater levels of alcohol use, 

and are not thinking about changing their drinking behavior.  

 Overall, study findings suggest that those who should be prioritized in 

interventions efforts are older women of childbearing age with comorbid depression or 

marijuana use, and those with high readiness to change, high cons for change, and lower 

behavioral POC use. In all three groups, high cons for change was a significant factor 

associated with more alcohol use. Because lower cons for change can serve as a marker 

for making changes in alcohol use, findings suggest the importance of interventions to 

reduce cons and explore more pros for change, particularly among women with co-

occurring marijuana use and depression.  
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Research Question 2: Profile Analysis 

 Research Question 2 aimed to identify patterns of mean scores on the TTM 

variables for women with comorbid depression and marijuana use at baseline and 9-

month follow up. 

DEPRESSION 

 PA results support the hypothesis that TTM profiles differed for depressed and 

non-depressed women at both time points with depressed women showing lower pros for 

change than cons for change, lower confidence than temptation, and more experiential 

POC and behavioral POC than non-depressed women at both time points. These findings 

are consistent with TTM profiles of depressed women of childbearing age in the 

CHOICES study (Johnson et al., 2017).  

 On the decisional balance variables, women with depression scored significantly 

higher than non-depressed women on pros and cons for change at both time points, 

indicating an increased awareness of the good and not so good things about changing 

alcohol use, as well as a heightened exploration of importance and ongoing ambivalence 

toward change. Depressed women scored significantly lower on confidence and higher on 

temptation at baseline and at 9-month follow up. Lower confidence scores add to study 

results that show higher scores on Contemplation at both times; i.e., it is likely that 

depressed women are “stuck,” and remain stuck in the earlier stages of change, often 

marked by more significant levels of temptation (Prochaska & DiClemente, 1984; 

DiClemente, 2003; Velasquez et al., 1999).  
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 Women with depression had higher levels of experiential POC and behavioral 

POC than non-depressed women at baseline and at 9-month follow up. As experiential 

POC are comprised of internal thoughts and perceptions about change (i.e., building 

knowledge and awareness, emotionally moving experiences, and seeing oneself 

differently) (Prochaska & Velicer, 1997; Velasquez et al., 2016), amplified use of 

experiential POC among depressed women may be indicative of rumination. Depressed 

women appear stuck in the earlier Contemplation stages; despite consciously thinking 

more about changing their alcohol use, depressed women in part had high temptation and 

lacked confidence, and were unable to move forward in the stages of change (Velasquez 

et al., 1999).  

 Consistent findings at baseline and the 9-month follow indicate that women may 

remain depressed, which may suggest addressing co-occurring depression in alcohol 

interventions to reduce alcohol use. Women with comorbid depression appear to be an at-

risk group with higher levels of alcohol use, and higher frequency of alcohol and mental 

health treatment (Table 1-3). Interventions specifically targeted toward women with 

comorbid depression may assist them in making meaningful reductions to their drinking, 

i.e., addressing depression may allow them to break away from being stuck, move 

forward in the stages of change, and prompt them to change successfully. 

MARIJUANA USE 

 Study findings did not support the hypothesis for marijuana use. TTM profiles for 

marijuana users and non-users did not differ at baseline or at the 9-month follow up. 
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Although there was no significant interaction in TTM profiles, significant mean 

differences in a few TTM variables at both time points provide some insight into changes 

in alcohol consumption among marijuana users. 

 On the decisional balance construct, marijuana users scored slightly higher on the 

cons for change scores than pros for change at baseline. Thus, higher awareness of cons 

for change among comorbid marijuana users may signify the importance of alcohol use in 

this group, as well as their ambivalence toward making changes in drinking. On the self-

efficacy variables, women marijuana users scored significantly higher than non-

marijuana users on temptation at both baseline and at the 9-month follow up, and 

significantly lower confidence at baseline only. Persistent temptation among women 

marijuana users may be more important than differences in confidence. Study findings 

suggest that comorbid marijuana users are an at-risk group. As a group, marijuana users 

had higher rates of alcohol use, more frequent substance use and mental health treatment, 

higher rates of depression, and reported more incidents of trauma (Table 1-4). Further 

assessment of marijuana as it relates to the TTM variables is suggested to better 

understand marijuana as well as mechanisms of behavior change in this group.  

 While supporting previous research, findings regarding Research Question 2 also 

emphasize the need to address comorbid depression to increase motivation to change 

alcohol use. Further, assessment of comorbid marijuana use discovered a critical at-risk 

group and confirms the need to address concurrent marijuana use in alcohol 

interventions. Depression and marijuana use may inhibit changes in alcohol use. Tailored 
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attention to depression and marijuana may be needed to enable women to successfully 

change their drinking.  

Research Question 3: TTM Variables Across Time: Latent Growth 
Curve Modeling 

 Research Question 3 examined the trajectory of TTM variables across three time 

points and the relationship of time-invariant predictors of depression and marijuana use to 

TTM trajectories.  

 Results of the LGC modeling analyses generally support the hypothesis with 

regards to change in TTM variables over time. A statistically significant rate of change in 

most TTM variables was observed, but not for readiness to change, pros for change, and 

experiential POC. The current study found that women with higher pros for change 

scores at baseline were likely to report higher baseline cons for change scores and vice 

versa. Further, women with higher pros for change scores demonstrated a greater rate of 

change in cons for change scores over time. It is possible that those who participated in 

the alcohol-related study were already thinking about their drinking (regardless of 

whether those thoughts were pros or cons). By exploring their ambivalence toward 

change (i.e., weighing the pros and cons for changing alcohol use) in the CHOICES Plus 

study, they may have been situated closer to the beginning stages of change. 

 Though changes in pros for change were insignificant over time, a decrease in 

cons for change scores over time suggest possible progression towards the action stage, 

which may be identified by a decrease in both pros and cons for change, indicating 

reduced overall importance of the pros and cons to a decision to change drinking 
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(Prochaska & DiClemente, 1984; Prochaska, 1994). The non-significant rate of change in 

pros for change may be explained by the make-up of the study sample. The sample was 

not differentiated by changes in alcohol use (i.e., successful changers vs. non-changers) 

nor by the type of intervention received (i.e., Choices Plus vs. Brief Advice). It is 

possible that the expected changes (i.e., decrease in both pros and cons for change) 

(Prochaska & DiClemente, 1984; von Sternberg et al., 2017) will be more apparent 

among women who successfully reduced their drinking or among women who received 

the more efficacious intervention (Velasquez et al., 2017) compared to women who 

received Brief Advice. Further exploration based on study outcomes and intervention 

type is needed to better assess the rate of change in decisional balance. 

 LGC results showed that initial level of confidence is negatively related to the 

initial level of temptation, and the rate of change in confidence also negatively influences 

the rate of change in temptation. Women with higher confidence scores at baseline would 

tended to have lower scores on temptation at baseline and vice versa; likewise, women 

who scored higher on confidence showed an associated decrease in temptation. This 

association over time supports the argument that stages of change reflect one’s level of 

self-efficacy (Prochaska & DiClemente, 1984; DiClemente, 2003). Thus, increases in 

levels of self-efficacy (high confidence, low temptation) is an indication that, over time, 

women have progressed to the later stages of change, such as preparation and action. 

Perhaps efforts to address confidence early on in the intervention may be a key to 

successful progression through the stages.  
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 Regarding experiential and behavioral POC, findings show that initial experiential 

POC scores are related to initial behavioral POC scores and the rate of change of 

experiential POC influences the rate of change of behavioral POC. More specifically, 

positive values of covariances suggest that women with higher baseline experiential POC 

scores were more likely to report higher behavioral POC scores, and vice versa. Women 

with greater rate of change in experiential POC scores demonstrated a greater rate of 

increase in behavioral POC scores over the three time points. Considering that both 

experiential and behavioral POC enable individuals to move through the stages 

(Velasquez et al., 2016), study results support progression to the later stages over time.  

 It is important to mention the lack of significance in the rate of changes in 

readiness to change. Researchers have extensively addressed and supported the 

importance of motivation to change in the behavior change mechanism (Carpenter, 

Miele, & Hasin, 2002; Saarnio & Vesa, 2007). Moreover, motivation to change has often 

been measured by the readiness score generated by the URICA (Cadigan et al., 2013; 

Gomez-Pena et al., 2012; Helfrich et al., 2012; Saarnio & Vesa, 2007). However, the use 

of URICA’s readiness score is not without criticism. The literature urges caution in using 

URICA readiness scores as the sole marker of change (Ondersma et al., 2009), especially 

among individuals without a clinical diagnosis of alcohol use (Harris, Walters, & Leahy, 

2008). It is possible that the overall severity level of drinking of the women in this study 

impacted the significance of the readiness scores in this sample. Women in the CHOICES 

Plus study did not have a clinical diagnosis of alcohol use; instead their average AUDIT 
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score of 12.292 (SD=7.789) (Table 1-1) reflects hazardous or harmful use (>8) (Babor, 

Higgins-Biddle, Saunders, & Monteiro, 2001).  

 This study reveals possible underlying mechanisms of change influencing risky 

drinking among women of childbearing age. Overall, a significant rate of change in cons 

for change, confidence, temptation, experiential POC, and behavioral POC suggest that 

women in this study successfully used TTM variables and progressed through the stages 

of change, thus making meaningful changes in their drinking. However, findings propose 

that focus on pros for change early in the intervention may be critical in TTM-based 

alcohol interventions in assisting women to progress quickly and successfully toward 

change.  

 Additionally, significant variances in the intercepts and slopes for most TTM 

variables indicate the presence of critical interindividual differences in both initial status 

in the TTM variables and in their change over time. This evidence provided justification 

for incorporating predictor variables in subsequent analyses to explain this variation. 

Thus, subsequent models included time-invariant predictors, depression, and marijuana.  

DEPRESSION 

 Differences on initial TTM variables based on depression status were evident, but 

no differences were found in the rate of change in TTM variables. Depressed women at 

baseline scored higher on readiness to change, higher on pros for change, higher on cons 

for change, lower on confidence, higher on temptation, and higher on experiential POC 

scores compared to non-depressed women.  
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 Results of lower confidence and higher temptation reflect expected features of 

depression, such as lack of motivation, feelings of hopelessness, pessimism, and 

difficulty making decisions (NIH, 2016; O’Cleirigh et al., 2013). Such findings indicate 

that depressed women are more likely to be in the earlier stages of the change process, 

compared to non-depressed individuals. Individuals in the earlier stages, such as 

precontemplation and contemplation, are likely to have low self-efficacy and are 

therefore less confident and more tempted than those in the later stages (Velasquez et al., 

2016; Prochaska & DiClemente, 1984; DiClemente, 2003).  

 Depressed women may be dealing with ambivalence towards change, as 

evidenced by higher readiness to change, higher pros for change, higher cons for change, 

and higher experiential POC scores compared to non-depressed women. Greater levels of 

ambivalence may be attributed to rumination, a significant marker for depression 

(Velasquez et al., 1999; Johnson et al., 2017; O’Cleirigh et al., 2013). Due to heightened 

rumination, depressed women may find themselves stuck, unable to make meaningful 

changes in their drinking, despite thinking about changing more than their non-depressed 

counterparts. Findings from this study support previous studies that claim that depressed 

individuals have a limited capacity to make changes (NIH, 2016; O’Cleirigh et al., 2013).  

MARIJUANA USE 

 Marijuana users scored differently on three TTM variables—cons for change, 

confidence, and temptation, but significant differences in the rate of change were 

observed only in cons. Marijuana users had significantly higher initial cons for change 
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scores and changed at a slower rate than non-marijuana users. Specifically, at baseline, 

marijuana users identified more cons for changing their drinking than non-marijuana 

users and had a more difficult time reducing cons for change over time compared to their 

non-marijuana using counterparts.  

 Findings support previous research that identifies marijuana use as a predictor that 

potentially inhibits motivation (Simons et al., 2016). Greater levels of cons for change 

among marijuana users may indicate that women marijuana users are more likely to be in 

the earlier stages of change (precontemplation, contemplation), and therefore may not be 

ready to reduce their drinking. Without a shift in decisional balance—identifying more 

pros to change—women in these earlier stages are often unable to progress to the next 

stage of change (DiClemente, 2003; Prochaska, 1994).  

 Similarly, findings of lower confidence and higher temptation among marijuana 

users are in line with earlier studies that suggest that individuals in the beginning stages 

may have less confidence about changing and are more tempted not to change their 

drinking (Prochaska & DiClemente, 1984; DiClemente, 2003).  

 Marijuana users were less likely to reduce their risk of AEP (See Table 2-4). One 

possible explanation is that marijuana users did not have enough motivation to make any 

change compared to non-marijuana users (Simons et al., 2016). Thus, marijuana users 

were more likely not to make changes in reducing their drinking or in increasing their use 

of contraception to reduce the risk of AEP. 
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Limitations 

 This study has several limitations. First, sample limitations must be noted. 

Although significant differences in outcomes were found between the two conditions in 

the parent study, for this dissertation, the sample included both the Intervention and the 

Brief Advice group in the CHOICES Plus study to ensure sufficient sample size. While 

the Intervention was significantly more effective in reducing the risk of AEP, the Brief 

Advice group also had reductions in AEP (Velasquez et al., 2017). Thus, findings at the 

9-month follow up should be interpreted with caution. Also, while the CHOICES Plus 

study focused on reducing the risk of AEP, women had a choice to identify a single target 

behavior, i.e., either risk drinking or contraception use. Therefore, some women may not 

have prioritized alcohol behavior change. Furthermore, though the uniqueness of the data 

(non-treatment-seeking, childbearing-aged, risky-drinking women in primary care 

settings) provided the impetus for the study, generalizability is limited.  

 Second, measurement limitations should be noted. A possible limitation is the use 

of self-report measures. Though measures of alcohol use using the TLFB and the AUDIT 

have been consistently shown to have sound reliability and validity (Sobell et al., 1992; 

Robinson et al., 2014; Moussas et al., 2009; Daeppen et al., 2000; Bradley et al., 2003), 

lack of use of biomarkers of daily alcohol use calls for caution in drawing inferences. 

Also, the limitations of grouping depressed and non-depressed women based on the BSI’s 

standard depression cut-off score of 63 should be noted (i.e., dichotomous classification 

of the women groups women with similar scores will be divided into different groups; a 

score of 63 classified women into the depressed group and a score of 62 classified 
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women into the non-depressed group). Similarly, the impact of marijuana use may be 

looked upon with caution given the dichotomous classification of marijuana use. A more 

comprehensive assessment of marijuana use should be conducted to better address 

marijuana use among women of childbearing age. Future qualitative studies may also 

provide meaningful information regarding an individual’s change process and also one’s 

experiences receiving a substance use intervention. 

 Third, a few limitations based on statistical analysis should be noted. For 

Research Question 1, as a cross-sectional study, caution should be exercised in drawing 

inferences, as temporal sequence among variables cannot be determined. However, 

findings of Research Question 1 shed light on social and motivational factors impacting 

alcohol use, comorbid alcohol use and depression, and comorbid alcohol use and 

marijuana use among women of childbearing age. For Research Question 2, PA of TTM 

variables is not a longitudinal assessment of the TTM variables, rather a snapshot of 

profiles of TTM variables at two separate time points (i.e., baseline and at 9-month 

follow up). Thus, it is important to note that the profiles created are specific to the use of 

TTM variables and are not a comprehensive evaluation that includes all variables and 

markers of measuring behavior change. PA offers one way to help inform clinicians in 

assessing client progress toward change in treatment.  

 Lastly, the LGC modeling within the framework of SEM used in Research 

Question 3 can describe an individual’s developmental trajectory and capture individual 

differences in such trajectories over time. LGC is also able to include predictors (time-

invariant or time-variant) that influence the rate of change (Byrne, Lam, & Fielding, 
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2008; Curran, Obeidat, & Losardo, 2010). A growing body of social science literature 

supports the use of time-invariant predictors in LGC models (Wimmers & Lee, 2014; 

Wickrama, Beiser, & Kaspar, 2002; Curran et al., 2010). However, caution may be 

needed when interpreting the impact of the predictors. This study included two time-

invariant predictors measured by baseline depression and baseline marijuana use status; 

however, the possibility of changes in both depression status and marijuana use over time 

should be noted. Thus, results need to be interpreted with caution. Despite limitations, the 

inclusion of time-invariant predictors shed light on the possible impact of depression and 

marijuana use among risky-drinking, childbearing-aged women presenting in primary 

care settings. Using longitudinal data with larger sample sizes and incorporating time-

variant predictors (e.g., age) into models can provide more insights into the links and 

interactions among changes in the use of TTM variables. 

Implications for Practice and Conclusion  

 Prevention interventions should assess for comorbid depression and marijuana use 

and provide approaches targeted to the specific needs of women. Effectively targeting 

women before they become pregnant could enable clinicians and policymakers to shift 

the focus toward prevention efforts rather than on treatment of alcohol-related disorders, 

including AEP, after the fact. Specifically, interventions should aim to address comorbid 

depression or marijuana use, either simultaneously, or before the interventions. Decreases 

in depressive symptoms or reductions in marijuana use may enable decreases in both 

cons for change and temptation and increase motivation to change alcohol use.  
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 Furthermore, study findings suggest that those who should be prioritized in 

intervention efforts are women in the earlier stages of change with comorbid depression 

or marijuana use. Intervention components that focus on decisional balance items early in 

the intervention may prompt women to move along the stages of change more quickly 

and reduce their chance of being stuck, thus enhancing the effectiveness of alcohol 

interventions, particularly for women with depression or women who use marijuana. 

 This study highlights the complexity of addressing comorbid alcohol use and 

depression and comorbid alcohol use and marijuana use among women of childbearing 

age and suggests the need for ongoing examination of comorbidity, especially as it 

presents in primary care settings. Consistent with prior research on alcohol use and TTM 

(von Sternberg et al., 2017; Cabornari & DiClemente, 2000), findings support markers of 

successful change, such as higher pros than cons for change, higher confidence than 

temptation, and greater use of experiential POC and behavioral POC among risky-

drinking women. By thoroughly examining three interrelated questions about TTM 

variables, confidence, a component of self-efficacy, emerged as an essential TTM 

variable related to change in alcohol use across all three groups. Efforts to increase 

confidence toward change may be crucial.  

 Notable differences were found for women with comorbid depressed or marijuana 

use concerning TTM variables. Depressed women had lower starting points on the use of 

TTM variables. Concurrent depression and alcohol interventions may yield best results 

when targeting reduction of alcohol use. Women with comorbid marijuana use especially 

struggled to reduce cons for change in alcohol use. Thus, aspects of depression and 
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marijuana use may inhibit change, preventing women from successfully reducing alcohol 

consumption. Prevention interventions should assess for comorbid depression and 

marijuana use, and provide targeted approaches to the specific needs of women, 

particularly in improving self-efficacy and decisional balance. 

 Given comprehensive assessment of TTM variables, particularly regarding 

comorbid depression and marijuana use, this study offers a more complete picture of the 

mechanism of changes in alcohol consumption. Effectively targeting women before they 

become pregnant could shift the focus from treatment of alcohol-related disorders, 

including AEP, to preventing them in the first place. 
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APPENDIX A.  

Description & Definitions of Key Concepts and Issues 

COMORBIDITY (VS. CO-OCCURRING DISORDERS VS. DUAL-DIAGNOSIS) 

 Comorbidity refers to the existence of more than one condition or disorder in the 

same person at the same time (Centers for Disease Control and Prevention [CDC], 2014). 

The simultaneous or sequential occurrence of two disorders in the same person and the 

interactions between the disorders that impact the course and prognosis of both disorders 

are also described as comorbidity (NIDA, 2010).  

 In the literature, the term comorbidity is often used interchangeably with the 

terms co-occurring disorders, dual-diagnosis, and dual-disorders. The definitions of each 

of these terms vary slightly, but all three, in essence, refers to two simultaneously 

occurring disorders. Co-occurring disorders often refer to co-existence between a 

substance use disorder and a mental health disorder (SAMSHA, 2014). The limits of 

dual-diagnoses/dual-disorders are often less stringent and include the presence of any two 

disorders (McNeece & DiNitto, 2012).  

SUBSTANCE USE 

 Substance use-related terminology has evolved since the 1980s and continues to 

change. Despite various disciplines’ efforts to define substance use terminology, no one 

convention is used. While cognizant of differences and ongoing changes, for this paper, 

commonly used older terms were included in the review to ensure a thorough evaluation 

of the literature.  
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 Most recent substance use terminology. In the most recent edition of the DSM-V 

(American Psychiatric Association, 2015), the term Substance Use Disorders (SUDs) 

replaced terms substance abuse and dependence. Terms that refer to specific substance 

disorders such as Alcohol Use Disorder or Cannabis Use Disorder have been added with 

markers to identify the severity of use on a spectrum indicated by mild, moderate, and 

severe. 

 Substances vs. Drugs. The terms substances and drugs have slightly different 

definitions, yet the terms are sometimes used interchangeably in the literature. It appears 

that while drugs often refer to illicit substances and non-medically used prescription 

medication (NSDUH, 2015), the term “substance” is more inclusive, including not only 

illicit drugs but other potentially harmful substances such as alcohol, inhalants, solvents, 

and naturally occurring plants (McNeece & DiNitto, 2012). For instance, though alcohol 

may also be classified as a drug, its legal status has historically separated it from being 

categorized as such (Mueser et al., 2003). More changes in substance use nomenclature 

may occur in the future as several states have legalized marijuana to various degrees 

since 2013. This paper focuses on two substances: alcohol and marijuana. 

 Alcohol. Along with barbiturates and benzodiazepines, alcohol belongs to a class 

of chemicals called central nervous system (CNS) depressants (McNeece & Johnson, 

2012). Alcoholic beverages contain a particular type of alcohol compound called ethanol 

(C2 H5 OH, ethyl alcohol), which creates sedative and hypnotic effects (World Health 

Organization [WHO], 2011; McNeece & Johnson, 2012).  
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 Alcohol is typically used for relaxation and to improve socialization (Drug and 

Alcohol Services, 2008). The risk of alcohol overdose by itself appears to be moderate, 

but alcohol becomes even more dangerous and problematic if used in conjunction with 

another drug. Depending on the level of use, varying levels of harmful effects can occur, 

including slurring of speech, reduced motor coordination, reduced vision and 

consciousness, central nervous system disturbances, and liver, gastrointestinal, and heart 

disease (Drug and Alcohol Services, 2008). 

 Marijuana. Marijuana, also known as “weed, herb, pot, grass, bud, ganja, Mary 

Jane, and many other slang terms, is a greenish-gray mixture of the dried, shredded 

leaves and flowers of Cannabis sativa—the hemp plant” (NIDA, 2014, p. 1). Marijuana 

can be smoked as hand-rolled cigarettes (also called joints), as cigars (also called blunts; 

made by replacing the tobacco in cigars with marijuana), via pipes/water pipes (also 

called bongs), brewed as tea, or mixed with food (brownies, cookies, or candies). The 

delta-9-tetrahydro-cannabinol (THC) chemical in marijuana causes intoxicating, 

psychoactive effects (NIDA, 2014). 

 Effects often seen from marijuana include relaxation; feelings of happiness, 

sleepiness; sharpened senses; and increased appetite (Drug and Alcohol Services, 2008). 

Commonly associated harm such as hallucinations, anxiety, panic attacks, paranoia, 

nausea, impaired judgment and motor coordination, reduced motivation, and 

acute/chronic lung problems are found with marijuana use (Drug and Alcohol Services, 

2008).  
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 One of the dangers of marijuana use is its potential to be “laced” with other 

substances such as PCP, cocaine, or formaldehyde. The effects of laced marijuana can be 

extremely dangerous, especially for a person with no tolerance to the additionally added 

substances (Center for Substance Abuse Research, 2013).  

 Marijuana legalization. While widespread use of marijuana is already a serious 

public health concern, recent changes in policies legalizing marijuana use further 

highlight the urgent need to understand marijuana better. As of November 2016, 

recreational marijuana use is legal in California, Oregon, Washington, Alaska, Colorado, 

Washington DC, Nevada, Massachusetts, and Maine (Steinmetz, 2016). Twenty-eight 

states have legalized medical marijuana (Steinmetz, 2016), and more than half of US 

states have decriminalized marijuana possession (Boyette & Wilson, 2015). Studies show 

more than 60% of Americans live in a state where marijuana is legal or soon to be legal 

(Berliner, 2016). Legalization of marijuana is expected to draw more new users (Hall & 

Weier, 2015).  

 Unsurprisingly, newer studies have started assessing the impact of marijuana 

legalization. Preliminary findings from Monte, Zane, and Heard (2015) report that since 

the legalization of marijuana in Colorado in 2013, higher rates of car accidents and 

emergency room visits occurred as a result of marijuana intoxication. Previously a rare 

occurrence, currently at the University of Colorado emergency room, about 1 to 2 

patients are seen each week for marijuana intoxication, while about 10 to 15 patients are 

seen due to marijuana-associated illnesses such as anxiety, panic attacks, and vomiting 
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(Monte et al., 2015). Also, another study reported increased use of marijuana upon 

legalization, even after a substance use intervention (Grant et al., 2018).  

 Medical marijuana. On the other hand, there is evidence that medical marijuana 

use can potentially help reduce pain and nausea caused by illnesses such as cancer and 

HIV/AIDS (NIDA, 2014). The field continues to debate whether the benefits of medical 

marijuana use outweigh potential health risks (NIDA, 2014; Monte et al., 2015).  

DEPRESSION 

 Depression is broadly defined as the interference of persistent depressive 

symptoms that affect one’s ability to work, sleep, study, eat, and enjoy life (National 

Institute of Mental Health [NIMH], 2015). Symptoms of depression are persistent 

feelings of sadness, loss of interest in pleasurable activities once enjoyed, change in 

weight, changes in sleep patterns, fatigue, feelings of worthlessness, and suicidal 

thoughts (DSM-5, 2015; NIMH, 2015). Depending on symptom severity and duration, 

there are several different types of depressive disorders such as Major Depressive 

Disorder (MDD), Depression NOS, Dysthymic Disorder, Postpartum Depression, and 

Seasonal Affective Disorder (SAD).  

PRIMARY CARE SETTINGS 

 Primary care settings, often identified as the first source patients look to for 

treatment, is a medical setting in which patients receive most of their medical care 

(O’Donohue, Bryd, Cummings, & Henderson, 2005). Since inception of the term in 1961, 
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Primary care has had many definitions, but has been most commonly defined as treatment 

provided by a “generalist physician who provides definitive care to the patient at the first 

point of contact for the patient's medical and health care needs –not limited by problem 

origin, organ system, or diagnosis” (Donaldson et al., 1996). Primary care physicians are 

advocates for the patient in coordinating the use of the entire health care system to benefit 

the patient (American Academy of Family Physicians, 2015; Donaldson et al., 1996). 

Physicians in primary care settings may focus on specific patient care needs related to 

prevention, health maintenance, acute care, chronic care or rehabilitation (American 

Academy of Family Physicians, 2015; Donaldson et al., 1996). 

Alcohol Use, Marijuana Use, and Depression 

 ALCOHOL USE 

 Prevalence of alcohol use. According to the 2012 NSDUH, about 90% of adults 

in the United States reported drinking alcohol at some point in their lives, 56% reported 

drinking in the past month, 25% reported binge drinking in the past month (NSDUH, 

2013a; NSDUH, 2013b), and approximately 16.6 million adults had an alcohol use 

disorder (NSDUH, 2013c). In another study, the lifetime prevalence of alcohol use 

disorder was estimated to be more than 30% (Hasin et al., 2007).  

 Negative effects of alcohol use. Alcohol is considered the third leading cause of 

preventable deaths in the United States, following tobacco use and a combination of poor 

diet and limited physical activity (CDC, 2012; Mokdad, Marks, Stroup, & Gerberding, 

2004; Freedy & Ryan, 2011). Some alcohol use (one drink per day for women and two 
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drinks per day for men) (NIAAA, 2015; U.S. Department of Agriculture and U.S. 

Department of Health and Human Services, 2010) may result in health benefits, such as 

decreased risk of heart disease, ischemic stroke, and diabetes (U.S. Department of 

Agriculture; 2010; Danaei, Ding, & Mozaffarian, 2009). However, as NIAAA (2015) and 

others report, risky alcohol use can lead to a variety of adverse health issues including 

hypertension, cirrhosis, gastritis, gastric ulcers, breast cancer, anemia, osteoporosis, 

cognitive impairment, insomnia, and injuries (Cherpitel & Ye, 2012; Corrao et al., 2004; 

Schuckit, 2009). Approximately 88,000 individuals die from alcohol-related causes each 

year (CDC, 2015). In 2013, fatalities related to alcohol-impaired driving resulted in 

10,076 deaths (National Highway Traffic Safety Administration, 2013). 

 MARIJUANA USE 

 Prevalence of marijuana use. According to the 2013 NSDUH, marijuana is the 

most commonly used illicit drug in the United States; an estimated 31.5 million 

individuals reported having used marijuana in the past year. About 52% of individuals 

aged 18 to 25 and 46% of individuals age 26 and older reported lifetime marijuana use. 

Among 18 to 25-year-olds, 19% reported marijuana use in the past month (NIDA, 2014). 

Recent trend studies report a steady increase in marijuana use in the U.S. (Hasin et al., 

2015; Salas-Wright et al., 2017).  

 Negative effects of marijuana use. The negative consequences of marijuana use 

have been well-documented as well. Various consequences and serious health concerns 

have been linked to marijuana use (NIDA, 2014). Often identified as a “gateway” drug, 
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marijuana is thought to lead individuals to “harder” drug use such as cocaine and heroin 

(NIDA, 2014). Also, researchers have challenged the popular assumption that marijuana 

use is benign, as some studies have refuted the popular belief that marijuana is not 

addictive; these studies have reported the possibility of developing marijuana dependence 

(NIDA, 2014). In the Diagnostic Statistical Manual-5 (DSM-5), Cannabis Use Disorder is 

listed as a Substance-Related Disorder (American Psychiatric Association, 2013).  

 The physical and mental health consequences of marijuana use include respiratory 

problems (daily cough, phlegm production, frequent acute chest illness, and lung 

infections) and mental disorders such as anxiety, panic reactions, and depression (NIDA, 

2014; Monte et al., 2015; Hall & Pacula, 2003; Kalant, 2004). Heavy marijuana use 

appears to increase the risk of developing depressive disorders (Lev-Ran, Roerecke, Le 

Foll, & George, 2013). Further, marijuana use has been linked to adverse psychosocial 

outcomes: marijuana use impacts attention, memory, and learning, consequently 

increasing the risk of poorer education outcomes and potentially reducing educational 

attainment (NIDA, 2014; Macleod et al., 2004).  

 DEPRESSION.  

 Prevalence of depression. Depression impacts 16 million U.S. adults (NIMH, 

2017). About 16% meet criteria for major depressive disorder in a given year (Martin, 

Neighbors, & Griffith, 2013; Kessler et al., 2003). The prevalence of depression is 

reportedly highest among women and younger adults (18-25 years) (NIMH, 2017). 
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 Negative effects of depression. Symptoms of depression include persistent 

feelings of sadness, loss of interest in pleasurable activities the patient once enjoyed, 

change in weight, changes in sleep patterns, fatigue, feelings of worthlessness, and 

suicidal thoughts (DSM-5, 2015; NIMH, 2015). Untreated depression can also have 

detrimental effects on physical health. Depressed individuals may be at a higher risk for 

other medical conditions, such as coronary heart disease, diabetes, and cancer (NIMH, 

2016). Studies have indicated that depression may complicate childbearing as well 

(Muzik, Marcus, Heringhausen, & Flynn, 2009).   
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APPENDIX B.  

OVERVIEW OF COMORBIDITY TRAJECTORY THEORIES/FRAMEWORK 

 Trajectories of comorbidity may be broadly explained in one of three ways: 1) 

mental disorders precede substance use disorders, 2) substance use disorders bring about 

symptoms of mental disorders, and 3) comorbidity results from a bidirectional interaction 

between substance use and mental disorders.  

 Mental disorders can lead to substance use disorders. A body of literature 

suggests a direct causal relationship between mental health and substance use disorders; 

the Self-Medication Model, Dysphoria Reduction Theory, and the Super-Sensitivity 

Theory explain this phenomenon (Mueser et al., 1998; NIDA, 2014; Quello et al., 2005). 

According to the Self-Medication Model, individuals with mental disorders have an 

increased risk of substance abuse, as individuals seek substances to alleviate psychiatric 

symptoms or painful affect (Khantzian, 1985; Quello et al., 2005; Mueser et al., 1998; 

Sterling, Chi, & Hinman, 2011). For example, some people might drink because they are 

depressed, using alcohol to medicate depressive symptoms (Mueser et al., 1998). Some 

have found that “specific substances are selected for their specific effects on mood” 

(Degenhardt et al., 2003, p. 15); depressed individuals might use more alcohol or cocaine 

(Khantzian, 1985; McLellan, Childress, & Woody, 1985), and individuals experiencing 

positive symptoms of schizophrenia might use more tobacco (Gilbert & Gilbert, 1995). 

However, the evidence is mixed regarding substance selection and its relationship to a 
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specific mental health diagnosis; studies have failed to consistently show that a particular 

substance is used to alleviate a targeted affect (Quello et al., 2005; Mueser et al., 1998). 

 Others have found the Dysphoria Reduction Theory more appealing. Mueser et al. 

(1998) proposed that individuals with mental disorders first seek and use alcohol and 

marijuana in order to feel better. Substances are initially used to alleviate dysphoria, 

rather than a particular symptom (Mueser et al., 2003). Lastly, according to the Super-

Sensitivity Theory, “genetic factors interact with early life events and other 

environmental stressors, making people with major mental illnesses vulnerable to the 

effects of even small amounts of alcohol and other drugs” (DiNtto &Webb, 2012, p. 361).  

 Substance use disorders may bring about symptoms of mental disorders. 

Another approach to comorbidity is a model that suggests that substance use may trigger 

mental disorders (McLellan et al., 1985; Mueser et al., 2003; Quello et al., 2005). 

Researching this hypothesis is complicated because it is difficult to determine whether 

individuals would have developed mental disorders if they had not abused substances 

first (Quello et al., 2005). The Stress-Vulnerability Model proposes that substance use 

disorders may bring about symptoms of mental disorders. For example, social stressors, 

as well as alcohol and drug use, may increase one’s biological vulnerability to developing 

a mental disorder (Mueser et al., 2003). Research has identified a comorbid relationship 

between substance use and severe mental disorders, specifically between alcohol abuse 

and bipolar disorder (Strakowski, DelBello, Fleck & Arndt, 2000; DelBello et al., 1999). 

Some studies, including Schuckit et al. (1997), posit that depression may develop as 

result of alcohol dependence (Mueser et al., 2003). However, literature supporting this 
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model for depression is fairly limited. In general, there appears to be more support for the 

reverse relationship: that alcohol dependence may develop as a result of depression 

(National Comorbidity Study [NCS], 1996). 

 Bidirectional. Lastly, some suggest that comorbidity may be bidirectional; 

substance use disorders can increase an individual’s vulnerability of developing mental 

disorders, and the reverse is equally true (Mueser et al., 1998; DiNitto & Webb, 2012). 

Mueser et al. (2003) provide an example of a bidirectional explanation of comorbidity:  

A person who is biologically vulnerable to psychiatric illness may begin using 

substances while socializing with peers. This substance abuse could trigger the 

person’s psychiatric disorder. Once the psychiatric illness has begun, the 

individual may continue to use substances as a strategy for coping with dysphoria, 

gaining social approval, and engaging in recreation, resulting in an intensification 

of the psychiatric disorder (Mueser et al., 2003, p. 13)  

In essence, according to this model, substance use and mental disorders exacerbate each 

other (DiNitto & Webb, 2012). Regardless of the origin or order of problem 

development, co-occurrence is complicated and usually complicates treatment. Therefore, 

comprehensive evaluation of comorbidity is necessary.  
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APPENDIX C.  

Table 2-5a. TTM Variables by Depression Status at Baseline and 9-month Follow-up (N=229) 

Time 
Point 

Group Parameters 
Precontemplation Contemplation Action Maintenance 

M SD p M SD p M SD p M SD p 
Baseline 
(n=229) 

Depressed 
(n=97) 

48.77 10.66 .287 53.51 9.62 <.001*** 52.41 10.00 027* 53.69 10.01 <.001*** 

Non-
depressed 
(n=132) 

50.40 9.30 47.53 9.06 49.05 9.70 47.28 9.14 

9mfu 
(n=229) 

Depressed 
(n=97) 

50.23 10.87 .893 52.66 9.63 .002** 52.30 9.81 .021* 52.05 11.02 .020* 

Non-
depressed 
(n=132) 

50.02 9.59 48.08 9.56 48.46 9.79 48.51 8.86 

*p <.05, **p<.01, ***p<.00 
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Table 2-5b. TTM Variables by Depression Status at Baseline and 9-month Follow-up (N=229) 

*p <.05, **p<.01, ***p<.00 

 
 

 

 

 

Time 
Point 

Group Parameters 
Pros for change Cons for change Confidence to Change Temptation not to 

Change 
Experiential POC Behavioral 

POC 
M SD p M SD p M SD p M SD p M SD p M SD p 

Baseli
ne 
(n=22
9) 

Depres
sed 
(n=97) 

53.
02 

9.9
1 

.003
** 

54.
56 

10.
46 

<.001
*** 

45.
57 

7.5
7 

<.001*
** 

54.3
3 

8.6
1 

<.001
*** 

52.9
4 

9.8
1 

.001
** 

51.6
0 

9.3
6 

.18
6 

Non-
depress
ed 
(n=132
) 

48.
42 

10.
08 

47.
05 

7.8
9 

52.
88 

9.5
3 

47.2
8 

9.0
9 

48.0
1 

9.3
3 

49.6
0 

10.
17 

9mfu 
(n=12
29) 

Depres
sed 
(n=97) 

52.
04 

10.
12 

.020
* 

53.
42 

11.
72 

<.001
*** 

46.
27 

9.4
2 

<.001*
** 

53.2
2 

10.
29 

<.001
*** 

51.8
1 

10.
50 

.051 50.5
9 

10.
09 

.89
3 

Non-
depress
ed 
(n=132
) 

48.
49 

9.6
1 

47.
51 

7.3
8 

52.
54 

9.6
0 

47.5
6 

9.2
5 

48.8
4 

9.3
1 

50.3
8 

9.9
3 
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Table 2-6a. TTM Variables by Marijuana Use status at Baseline and 9-month Follow-up (N=176) 

Time 
Point 

Group Parameters 
Precontemplation Contemplation Action Maintenance 
M SD p M SD p M SD p M SD p 

Baseline 
(n=176) 

Marijuana 
(n=106) 

49.94 9.85 .673 50.53 9.65 .561 50.43 9.61 .874 50.03 1.00 .893 

Non- 
Marijuana 
(n=70) 

49.29 10.09 49.65 9.93 50.68 10.49 50.24 10.13 

9mfu 
(n=176) 

Marijuana 
(n=106) 

50.75 9.81 .318 50.50 9.06 .572 50.56 9.52 .522 50.31 9.37 .710 

Non- 
Marijuana 
(n=70) 

49.18 10.61 49.59 10.91 49.57 10.59 49.73 10.92 

*p <.05, **p<.01, ***p<.001 
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Table 2-6b. TTM Variables by Marijuana Use status at Baseline and 9-month Follow-up (N=176) 

Time 
Point Group 

Parameters 

Pros for change Cons for change Confidence to 
change 

Temptation not to 
change Experiential POC Behavioral POC 

M SD p M SD p M SD p M SD p M SD p M SD p 
Baseli
ne 
(n=17
6) 

Marijua
na 
(n=106) 

51.03 10.3
6 

.37
6 51.0

3 9.71 

.013
* 

48.4
6 8.87 

.045
* 52.2

2 
8.51
8 

.002*
* 50.2

2 
10.0
1 

.96
3 50.7

1 9.34 

.71
3 

 

Non- 
Marijua
na 
(n=70) 

49.62 10.0
6 

48.1
4 9.64 51.3

9 9.99 47.7
4 

10.3
2 

50.1
5 9.63 50.1

5 
10.6
1 

9-
month 
follow 
up 
(n=17
6) 

Marijua
na 
(n=106) 

49.81 10.1
1 

.69
5 

50.3
6 9.64 

.710 

49.3
0 9.17 

.460 

51.3
5 9.57 

.042* 

50.7
6 

10.2
9 

.33
4 

51.6
0 9.98 

.07
4 

 

Non- 
Marijua
na 
(n=70) 

50.41
63 9.81 49.7

8 
10.4
7 

50.4
5 

11.1
1 

48.1
7 

10.6
2 

49.2
7 9.40 48.8

3 9.80 

*p <.05, **p<.01, ***p<.001 
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