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Abstract

This study examines the interplay between individual and social-developmental factors in the 

development of positive functioning, substance use problems, and mental health problems. This 

interplay is nested within positive and negative developmental cascades that span childhood, 

adolescence, the transition to adulthood, and adulthood. Data are drawn from the Seattle Social 

Development Project, a gender-balanced, ethnically diverse community sample of 808 participants 

interviewed 12 times from ages 10 to 33. Path modeling showed short- and long-term cascading 

effects of positive social environments, family history of depression, and substance using social 

environments throughout development. Positive family social environments set a template for 

future partner social environment interaction and had positive influences on proximal individual 

functioning, both in the next developmental period and long term. Family history of depression 

adversely affected mental health functioning throughout adulthood. Family substance use began a 

cascade of substance-specific social environments across development, which was the pathway 

through which increasing severity of substance use problems flowed. The model also indicated 

that adolescent, but not adult, individual functioning influenced selection into positive social 

environments, and significant cross-domain effects were found in which substance using social 

environments affected subsequent mental health.
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Developmental models predicting substance abuse and mental health have documented both 

negative and positive cascades. A developmental cascade is the longitudinal pathway 

examining how problems in individual functioning and environmental influences spill over 

into other domains of functioning and into subsequent developmental periods (Bornstein, 

Hahn, & Haynes, 2010; Lansford, Malone, Dodge, Pettit, & Bates, 2010; Masten & 
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Cicchetti, 2010). Although research has established that social environments are critical to 

the development of both maladaptive and adaptive functioning, these social environmental 

influences are sometimes absent from cascade models of development. Furthermore, 

although it is well known that mental health and substance abuse outcomes are correlated, 

and may stem from similar etiological roots, their intertwined unfolding across the life 

course is rarely examined. Moreover, little is known about the development of positive 

functioning and its relationship to mental health and substance abuse. The present study 

builds on the social development model and the development cascades framework to model 

the interplay between individual and social factors in the development of positive 

functioning, mental health problems, and substance abuse in four developmental periods: 

childhood, adolescence, the transition to adulthood, and adulthood.

Theoretical Frameworks: Social Development Model and Developmental 

Cascades

Two frameworks provide the theoretical basis for this study: the social development model 

and the developmental cascades framework. The social development model outlines specific 

social environmental mechanisms within each developmental period that drive prosocial and 

antisocial functioning. The developmental cascades framework provides guidance in 

conceptualizing multiply determined adaptive and maladaptive processes of development 

over time (Masten, 2006). Putting these two theories together allows us to test a more 

holistic model of the interplay of individual functioning and social environmental influences 

in a life course informed, developmental model.

The social development model (SDM) organizes established risk and protective factors for 

prosocial and antisocial behavior into a developmental theory (Catalano, Kosterman, 

Hawkins, Newcomb, & Abbott, 1996). Building on social control theory (Hirschi, 1969), 

social learning theory (Bandura, 1977), and differential association theory (Sutherland & 

Cressey, 1970), the SDM provides an organizing framework for studying family, peer, and 

school and work influences in childhood, adolescence, and adulthood. The SDM articulates 

the mechanisms of socialization and identifies parallel but separate causal paths for prosocial 

and antisocial processes. On each path, four socialization processes establish a social bond 

between an individual and a socialization unit: (a) perception of opportunities for pro- or 

antisocial behavior; (b) involvement with pro- or antisocial groups; (c) social, emotional, and 

cognitive skills which enhance involvements and make recognition or reward more likely; 

and (d) the perception of rewards for interactions with pro- or antisocial groups. Each path is 

affected by position in the social structure (e.g., race, gender, and socioeconomic status) and 

by individual difference characteristics (e.g., internalizing or behavioral disinhibition). 

Following rewarding involvement, youth develop a bond to prosocial or antisocial others and 

adopt their beliefs, which in turn affects engaging in prosocial or antisocial (health-risk) 

behaviors. The processes of socialization outlined by the SDM serve to define the nature of 

the social environment in each developmental period in our model. The SDM has been 

tested in multiple datasets at different stages of development and was found to predict 

substance use and misuse, depression, and other problem behaviors as well as positive 

functioning in adulthood (Brown et al., 2005; Fleming, Catalano, Oxford, & Harachi, 2002; 
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Huang, Kosterman, Catalano, Hawkins, & Abbott, 2001; Kosterman et al., 2014; Sullivan & 

Hirschfield, 2011).

The developmental cascades framework also guides the present study by theorizing the 

progression of adaptive and maladaptive development across the life course (Masten & 

Cicchetti, 2010). Stemming from the field of developmental psychopathology, 

developmental cascades refer to the within- and across-domain transactional or interactive 

processes of development from childhood to adulthood (Masten & Cicchetti, 2010). In this 

framework, outcomes are conceptualized as a result of interactions between individual 

functioning and environmental influences (Sameroff & MacKenzie, 2003). Another 

important characteristic of this approach is the focus on reciprocal spillover effects across 

domains of functioning, such as substance use and mental health. Mental health and 

substance use problems are often comorbid, and the social environments and individual 

behaviors within these domains likely influence each other. The bidirectional, cross-domain 

interactions between the individual and the social environment are important to analyze in 

order to understand the complexity of adaptive and maladaptive development (Masten, 2006; 

Masten & Cicchetti, 2010). By conceptualizing development as a series of cascades, we can 

learn why some pathways and not others result in lasting difficulties into adulthood.

The developmental cascades approach and the social development model naturally 

complement each other. Whereas the developmental cascades theory proposes broad 

principles to organize the interplay between the individual and environmental factors, the 

social development model offers a specific sequence of social influence by which behavior is 

shaped. In fact, the social development model is inherently a developmental cascade model 

where the bonds, beliefs, and behaviors that are a result of earlier developmental processes 

(opportunities, involvement, skills, and rewards) in one developmental period go on to 

determine the opportunities available in the next developmental period (Elder, 1998; 

Kosterman et al., 2014). However, no previous study has specifically modeled the way social 

development models flow from childhood to young adulthood and beyond. Additionally, the 

SDM does not specifically theorize bidirectional or long-term influences of individual and 

social environmental functioning, or the role of mental health in the pro- and antisocial 

pathways. It is plausible that the social development model structure used to predict 

antisocial behavior can also predict mental health outcomes. On the other hand, few cascade 

models have incorporated aspects of the social environment [drug using peers (Haller, 

Handley, Chassin, & Bountress, 2010; Lynne-Landsman, Bradshaw, & Ialongo, 2010), peer 

rejection (Lansford et al., 2010), social competence (Bornstein et al., 2010; Burt, Obradović, 

Long, & Masten, 2008), and family adversity (Herrenkohl et al., 2010)], and still fewer 

cascade models were found extending cascades of social environments to adulthood. 

Questions arise from the union of these theories: How do positive social environments in 

childhood influence later social environments? Is there a cascade of early substance use 

environment or family history of depression that affects substance-specific and mental 

health-specific outcomes in adolescence and beyond? To what extent are these cascades 

intertwined?

As youth progress through development, the most salient social environment changes over 

time. Starting with the family in childhood, youth become involved with additional 
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ecological domains as they enter school, meet friends, and connect with their community 

(Parker, Rubin, Erath, Wojslawowicz, & Buskirk, 2006; Rubin & Bukowski, 2011). During 

the middle school period, peers take on increasing importance and social influence (Rubin & 

Bukowski, 2011). In late adolescence and increasingly in the transition to adulthood, newly 

formed romantic relationships become additional socializing agents, providing new 

opportunities, rewards, and norms (Furman, Simon, Shaffer, & Bouchey, 2002). The social 

development model is developmentally oriented, such that opportunities, rewards, and norms 

all change depending on the age of the child and the domain of influence (Catalano & 

Hawkins, 1996). For example, opportunities for substance use involvement with peers are 

most frequent and most rewarding during adolescence.

In the current work we distinguish social environmental influences that are general in nature 

from those that are specifically linked to substance use or mental health (Bailey, Hill, 

Meacham, Young, & Hawkins, 2011; Epstein, Hill, Bailey, & Hawkins, 2013; Hill, Hawkins, 

Catalano, Abbott, & Guo, 2005; Lee et al., 2012). This separation of general and specific 

allows models to separate influences that may share common risk factors versus risks that 

are predictive of mental health or substance use problems alone (Bailey et al., 2011). 

General factors include the overall functioning of the social environment such as family 

management and family conflict, and are linked to a variety of subsequent problem 

behaviors and mental health outcomes (Reinherz, Giaconia, Carmola Hauf, Wasserman, & 

Paradis, 2000). On the other hand, specific factors are conceptualized as those environmental 

factors specifically related to the outcome under study such as family substance use 

environment or family history of mental health problems. For instance, early exposure to 

mental health problems in the family domain has been linked to later mental health problems 

in offspring (Mars et al., 2012; Weissman et al., 2006).

To sum, the current study examines general positive social environments and specific mental 

health and substance abuse domains. Building on the social development model and the 

developmental cascades framework, our model seeks to (a) concatenate multiple social 

developmental models from childhood, adolescence, and adulthood; (b) integrate general 

positive social environments, mental health, and substance use domains; (c) model the 

interactions between social environment and individual functioning across development 

from childhood to adulthood; and (d) model potential long-reaching effects of early social 

environments on later social environments and outcomes.

Positive Developmental Cascade

Positive social environments, such as well-functioning families and nondelinquent peers, 

play a critical role in healthy development (Catalano, Hawkins, Berglund, Pollard, & Arthur, 

2002). Each social environment contributes to development as individuals age, and has the 

potential to have cascading influences over time. Because of their primacy in the 

developmental order, families have the greatest potential to influence further behavior as 

well as create a structure for future social interactions with peers and, later on, with romantic 

partners (Catalano et al., 2002; Donnellan, Larsen-Rife, & Conger, 2005; Rhule-Louie & 

McMahon, 2007). Positive family environments have been shown to predict positive youth 

development and youth community contributions (Lewin-Bizan, Bowers, & Lerner, 2010), 
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positive social support in early and middle adulthood (Graves, Wang, Mead, Johnson, & 

Klag, 1998), reduced delinquency (Yoshikawa, 1994), and better physical health in midlife 

(Repetti, Taylor, & Seeman, 2002; Russek & Schwartz, 1997). In the positive social 

environment cascade, the current study explores long-term effects of positive families, and 

the effect of positive families on peer and romantic partner social environments and 

individual functioning.

Peer influences increase in importance as youth transition into middle school where they 

encounter more and more diverse peer networks (Catalano & Hawkins, 1996; Parker et al., 

2006; Rubin & Bukowski, 2011). As children spend more time away from their parents, 

peers become a powerful socializing force, one that can be either prosocial or antisocial. 

Peer relationships with prosocial peers can serve as powerful protective factors and have 

been linked to a lower likelihood of externalizing behavior (Criss, Pettit, Bates, Dodge, & 

Lapp, 2002). Positive peers have also been shown to mitigate the effects of negative family 

experiences and victimization (Schwartz, McFadyen-Ketchum, Dodge, Pettit, & Bates, 

1999). On the other hand, having antisocial or substance-using peers is strongly linked to 

increased risk for substance use and poor mental health (Hawkins, Catalano, & Miller, 1992; 

Stone, Becker, Huber, & Catalano, 2012).

In young adulthood, as individuals begin forming lasting unions with romantic partners they 

bring the skills and practices learned in their family of origin to their partner environments 

(Bachman et al., 2002). Some have argued that peer relationships serve as important 

templates for later romantic relationships, and indeed most romantic partners are selected 

from the peer group (Connolly, Furman, & Konarski, 2000; Furman et al., 2002). Forming a 

supportive and positive bond with a romantic partner can have cascading effects that 

increase positive functioning and reduce the likelihood of mental illness and substance use 

disorders (Horwitz, White, & Howell-White, 1996; Leonard & Rothbard, 1999; Rhule-Louie 

& McMahon, 2007).

Mental Health Cascade

Life course trajectories to mental health problems have many sources, some of which stem 

from early social experiences within families, family members that experience mental health 

problems, and individual difference characteristics. Each of these risk factors has been 

shown to contribute to the development of mental health problems across development 

(Mason et al., 2004; McCauley, Pavlidis, & Kendall, 2001; Reinherz et al., 2000; Reinherz, 

Paradis, Giaconia, Stashwick, & Fitzmaurice, 2003; Repetti et al., 2002; Weissman et al., 

2006). The mental health cascade examined in the current study includes family history of 

depression, internalizing tendencies in adolescence, and major depressive episode and 

generalized anxiety disorder symptoms and diagnosis.

Just as the general family environment has been shown to have long-lasting effects on 

functioning, early exposure to mental illness of family members has been linked to 

children’s mental health problems in adolescence and young adulthood (McCauley et al., 

2001). Family history of depression has been studied extensively and shown to be a strong 

predictor of mental health problems in childhood and adulthood, including internalizing and 
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depression (Leve, Kim, & Pears, 2005; Mars et al., 2012; McCauley et al., 2001; Reinherz et 

al., 2003; Weissman et al., 2006).

One mechanism for transmitting mental health problems from parents to children is through 

child internalizing. Internalizing has been conceptualized as a “core disturbance in 

intropunitive emotions and mood” (Zahn-Waxler, Klimes-Dougan, & Slattery, 2000, p. 443), 

suggesting an increased tendency toward anxiety and depression. That internalizing is a risk 

factor for later mood and anxiety symptoms is well established (Reinherz et al., 2000), but 

studies of the cascading influences of internalizing have shown mixed results. Many 

researchers have found that internalizing impacts important developmental outcomes at 

various developmental periods. For example, Masten (2005) found that internalizing in 

adolescence was protective for developing later externalizing problems in adulthood, while 

Bornstein (2010) found that internalizing in childhood predicted externalizing problems at 

age 14. Further research is needed to understand the developmental progression of 

internalizing tendencies as well as potential cross-domain cascading effects on other 

developmental outcomes.

Mental health problems in childhood and adolescence are often precursors to later life mood 

and anxiety problems. Etiological pathways predicting anxiety and depression have been 

found to be distinct (Roza, Hofstra, van der Ende, & Verhulst, 2003), as well as interrelated 

across time (Beesdo, Pine, Lieb, & Wittchen, 2010; Grant et al., 2009). Symptoms of 

depression in adolescence have been linked to depression diagnosis in adulthood (Birmaher 

et al., 1996; Lewinsohn, Rohde, Klein, & Seeley, 1999; McCauley et al., 2001; Pine, Cohen, 

Cohen, & Brook, 1999). Similarly, continuity of anxiety from adolescence to adulthood has 

also been found in several epidemiological studies (Pine, Cohen, Gurley, Brook, & Ma, 

1998). In turn, anxiety and depression disorders in adulthood have been shown to impair 

psychosocial functioning, including reduced physical activity (Goodwin, 2003) and quality 

of life (Schmitz, Kruse, & Kugler, 2004). Less is known about the longitudinal progression 

of anxiety and depressive disorders in relation to social environmental influences and 

substances use.

Substance Use and Abuse Cascade

The etiology of substance abuse includes social environmental influences from family, peers, 

and romantic partners (Bailey et al., 2011; Haller et al., 2010; Lynne-Landsman et al., 2010), 

as well as individual difference characteristics such as behavioral disinhibition (Englund & 

Siebenbruner, 2012; Iacono, Malone, & McGue, 2008; Merline, Jager, & Schulenberg, 2008; 

Piehler, Véronneau, & Dishion, 2012; Stone et al., 2012). Early substance use and 

behavioral disinhibition are both indicators of individual functioning that have been found to 

influence trajectories of substance abuse (Franken, Muris, & Georgieva, 2006). The present 

study examines substance use–specific family, peer, and partner social environments as well 

as individual factors of behavioral disinhibition, early substance use, and continued patterns 

of abuse and/or dependence.

As mentioned in the earlier section on positive cascades, poor family functioning, such as 

increased conflict and low bonding, have been related to youth substance use outcomes. 
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Another important mechanism involves families that expose their children to substance use 

or involve youth in their own substance using behaviors. These substance-specific attributes 

of families have been shown to significantly increase the likelihood that youth will use 

substances as adolescents and have substance use problems as adults (Bailey et al., 2011; 

Stone et al., 2012). Parental alcohol abuse is also a well-established risk factor for alcohol 

use disorder, which is likely related to both shared genetic risk as well as modeling of 

alcohol-related behaviors (McGue, Iacono, & Krueger, 2006; Merline et al., 2008). 

Individuals raised in families with histories of substance abuse have significant increased 

risk to develop substance use disorders later in life (Stone et al., 2012) and are more likely to 

start using substances early and use persistently (Chassin, Flora, & King, 2004). Children of 

parents who smoke are also more likely to smoke, and children of parents who use 

marijuana are more likely to use marijuana (Bailey, Hill, Oesterle, & Hawkins, 2006).

While family substance using environments are a well-supported risk factor for substance 

use, less is known about how family substance use environment will influence subsequent 

substance using social environments. Growing up in a substance using environment has been 

shown to be a risk factor for selecting into substance using partner social environments 

(Epstein et al., 2013; Harter, 2000). In another example, Haller and colleagues (2010) found 

that parental alcoholism’s cascading effect on adult alcohol dependence was mediated by 

affiliation with substance using peers. These studies point to the importance of 

understanding the cascading effects families, peers, and partners have on the development of 

substance abuse problems at each stage in development.

Family substance use problems can also affect child substance use in indirect ways, such as 

increasing behavioral disinhibition tendencies which are, in turn, linked to problem behavior 

(Handley et al., 2011). Behavioral disinhibition is theorized to be an enduring individual 

difference characteristic; it has been associated with an increased likelihood of early onset 

substance use (McGue, Iacono, Legrand, Malone, & Elkins, 2001; Tarter et al., 2003) and 

substance abuse in young adulthood (Bijttebier, Beck, Claes, & Vandereycken, 2009; 

Franken & Muris, 2006; Pardo, Aguilar, Molinuevo, & Torrubia, 2007). Studies have also 

indicated that behavioral disinhibition is precursor to association with deviant peers, and 

may in fact be a mechanism driving youth to seek out substance using peers (Kirisci, 

Mezzich, Reynolds, Tarter, & Aytaclar, 2009; Yanovitzky, 2005).

In adolescence, peer substance use has been shown to be a robust predictor of concurrent 

substance abuse as most substance use takes place in the peer social environment (Haller et 

al., 2010; Hawkins et al., 1992; Oxford, Oxford, Harachi, Catalano, & Abbott, 2001; Piehler 

et al., 2012). Adolescents choose their peers, and they may do so based on shared activities, 

including substance use; peers may also influence each other to try new things (Dishion & 

Owen, 2002; A. Knecht, Snijders, Baerveldt, Steglich, & Raub, 2010; A. B. Knecht, Burk, 

Weesie, & Steglich, 2011; Poulin, Kiesner, Pedersen, & Dishion, 2011). Researchers have 

found that associating with antisocial peers predicts substance use initiation (Guo, Hill, 

Hawkins, Catalano, & Abbott, 2002) and persistent substance use into adulthood (Haller et 

al., 2010; Lee et al., 2012). In addition, since the peer environment is often the source of 

potential romantic partners and serves as an important social environment for learning 

relationship skills and patterns (Connolly et al., 2000; Furman et al., 2002; Rhule-Louie & 
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McMahon, 2007), peer substance using social environments can influence youth to develop 

romantic relationships with substance using partners.

Romantic partners have a high concordance of substance use behavior (Rhule-Louie & 

McMahon, 2007). This may be due to a selection of romantic partners based on one’s own 

substance use behavior, or through the social environmental influences of opportunities for 

substance use, perceived rewards for involvement, and bonding to the substance using 

partner (Fleming, White, & Catalano, 2010; Leonard & Rothbard, 1999). For example, 

Fleming and colleagues (2010) found that romantic partnerships were protective against 

substance use when one was bonded to a non-substance using partner.

Interplay Between Social Environments and Individual Functioning

In addition to the effects of the social environment on individual functioning, individual 

functioning can have reciprocal effects on social environments. These person-environment 

correlations have often been discussed in the context of gene-environment correlation (rGE), 

citing evocative or reactive (different individuals evoke different environmental responses), 

selective (different individuals select different environments), and passive (parents who 

create a child’s environment also share much of that child’s genotype) mechanisms to 

account for these effects (Hicks et al., 2013; Plomin, DeFries, & Loehlin, 1977). This 

relationship is not simple, however, because ultimately the pathway from genes to 

environments must involve behavior, which is itself determined by both genes and 

environments (Jaffee & Price, 2007; Knafo & Jaffee, 2013), and much of the work on 

measured gene-environment interplay over the last decade has been difficult to replicate 

(Colhoun, McKeigue, & Smith, 2003; Duncan & Keller, 2011; Duncan, Pollastri, & Smoller, 

2014). Whatever the source of these individual differences, the possibility that individuals 

can influence their social environment through their behavior is at the core of the interplay 

of individual functioning and social environments. This interplay influences the 

developmental processes that lead to adaptive or maladaptive outcomes (Sameroff & 

MacKenzie, 2003).

The connecting link between individual functioning and social environment is especially 

evident in the peer domain during adolescence, where individual differences may influence 

the selection of friends with similar behaviors (Parker et al., 2006). For example, several 

studies have shown that individuals with early manifestations of psychopathology, including 

tendencies toward internalizing, select less positive peers (Bornstein et al., 2010; Burt et al., 

2008; Obradović, Burt, & Masten, 2009), and higher behavioral disinhibition has been 

linked to selecting into drug-using peer networks (Kirisci et al., 2009; Yanovitzky, 2005). 

Others have found that adolescents who experienced depression in their youth are more 

likely to have social problems and more difficulties with peer relationships (Lewinsohn, 

Rohde, Seeley, Klein, & Gotlib, 2003).

Similarly, individuals tend to select romantic partners with similar patterns of behavior, and 

those mentally healthy individuals are more likely to be partnered (Knight, 2011; Rhule-

Louie & McMahon, 2007). Thus, we might expect that one’s mental health and substance 

use problems would impact the quality of an individual’s romantic partner relationship by 
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influencing selection of a less positive partner environment and difficulties in partnership 

due to mental health and substance use issues. Correlational studies have established 

associations between depression and romantic partner relationship strain (Teo, Choi, & 

Valenstein, 2013), but no longitudinal studies were found linking depression to later 

romantic partner relationship quality. Further investigation of the relationship between early 

indicators of psychopathology and the selection of positive peer and partner environments, 

and their reciprocal influences over time is needed.

Interplay of Substance Abuse and Mental Health Cascades

The common co-occurrence of substance abuse and mental health problems is well 

documented in cross–sectional studies (Brady & Sinha, 2005; Compton, Thomas, Stinson, & 

Grant, 2007) and has been estimated to range from 32% to 54% (Brady & Sinha, 2005). 

Some evidence suggests that substance use may drive mental health problems as well as the 

reverse. However, few studies have approached the comorbidity between substance use and 

mental health developmentally; consequently, we know little about the interplay between 

these disorders across developmental periods.

The pattern of effects in the literature testing the first hypothesis—that substance use 

predicts mental health problems—is mixed. Substance use (and other externalizing 

behaviors) in youth have been linked with adult depression in some studies (Capaldi & 

Stoolmiller, 1999; Wolff & Ollendick, 2006; Zoccolillo, 1992), whereas others found no 

association (Wiesner & Windle, 2006). In a review of 48 studies linking psychological 

problems and illicit drug use in young adults, Macleod et al. (2004) found inconclusive 

evidence of this hypothesis and noted that associations between substance use and 

psychological problems were inconsistent across studies.

The reverse hypothesis that mental health problems may drive substance use is often referred 

to as the theory of self-medication, which suggests that individuals with mental health 

problems attempt to self-treat their symptoms by using substances (Khantzian, 1997; 

Markou, Kosten, & Koob, 1998). For example, researchers have demonstrated that early 

internalizing has been shown to predict later alcohol and other drug use, as well as alcohol 

dependence (Englund & Siebenbruner, 2012; Merline et al., 2008; Tomlinson & Brown, 

2012). Some studies of adults have also found that depression or other mental health 

disorders often precede substance abuse (Burke Jr, Burke, & Rae, 1994; Mason, Hitchings, 

& Spoth, 2008). However, others have questioned the continued use of the self-medication 

hypothesis given its modest supporting evidence, especially the weakness of arguments 

establishing that mental health causes subsequent substance use (Lembke, 2012). In addition 

to the lack of consensus about mental health’s influence on substance use, differences in the 

developmental timing of these effects are also missing from the literature.

Overall, the high concordance of mental health and substance use problems suggests that 

these issues should be examined together. Moreover, the interplay between substance use 

and mental health is likely to differ at different points in development. Finally, the 

concurrence is likely to be driven by shared risk and protective factors over time and may 
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have common consequences. Thus, a developmentally sensitive cascade approach that 

models the interplay of social environmental and individual risk is needed.

The Present Study

In the present study, three developmental cascades were examined: positive environment and 

functioning, mental-health related environment and functioning, and substance use 

environment and functioning. Three features were examined within each cascade: (a) 

continuity of social environments and individual functioning across developmental periods; 

(b) the effect of social environments on proximal individual functioning; and (c) long-term 

effects of early social environmental influences on later social environments and outcomes 

within the same domain. In addition, we examined the reciprocal influence of individual 

factors and the social environment within a cascade, as well as the interplay between 

developmental cascades. We propose two broad research questions. Research Question 1(a-

c) examined the developmental cascades of positive social environments, mental health, and 

substance use. Research Question 2 (a-b) focused on the interplay between individuals and 

their social environment and the interplay of mental health and substance abuse cascades 

across development.

Research Question 1a -- What are the cascading effects of positive social environments 
across development?

We hypothesized that early exposure to positive family environment begins a developmental 

cascade influencing (a) the selection of positive peers in adolescence; (b) the selection of 

positive romantic partners in young adulthood; and (c) improved proximal individual 

functioning, including in the areas of internalizing, behavioral disinhibition, and early 

substance use in adolescence; and (d) improved mental health and substance use outcomes 

in adulthood.

Research Question 1b – What are the cascading effects of family history of depression on 
mental health across development?

Similar to Research Question 1a, we hypothesized that early exposure to mental health 

problems in the family would begin a cascade of mental health problems. We hypothesized 

that family mental health histories impact youth mental health by (a) increasing internalizing 

in adolescence, (b) increasing the likelihood of developing mood and anxiety disorder 

symptoms in young adulthood, and (c) increasing the occurrence of mental health diagnoses 

in adulthood.

Research Question 1c – What are the cascading influences of early substance using 
environments and substance use across development?

Similar to Research Questions 1a and 1b, we hypothesized that the effects of family 

substance use environments cascade to (a) proximal individual functioning outcomes, 

including early substance use and behavioral disinhibition; (b) later substance using 

environments, including selection of substance using peers and romantic partners; and (c) 

substance use problems in increasing severity across development.

Jones et al. Page 10

Dev Psychopathol. Author manuscript; available in PMC 2016 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Research Question 2a – How do individual differences and behaviors influence the 
selection of positive social environments?

We hypothesized that individual functioning also plays an important role in the development 

of positive social environment. We predicted that behavioral disinhibition, substance use, 

and mental health problems all negatively affect an individual’s ability to engage with 

positive social environments. Specifically, we hypothesized that a tendency toward 

internalizing, behavioral disinhibition, and early substance use all influence the selection of 

fewer prosocial peers in adolescence. Similarly, we hypothesized that mental health and 

substance use problems in young adulthood negatively impact romantic partner social 

environment in early adulthood.

Research Question 2b – How do mental health and substance abuse problems interact to 
influence each other across development?

We hypothesized that substance using environments and one’s own substance use will have 

an impact on the development of mental health problems across the life course. We also 

investigated the self-medication hypothesis by examining whether internalizing, mood, and 

anxiety disorder symptoms increase the likelihood of developing substance use problems at 

later time points.

Methods

Sample

This study used longitudinal data from the Seattle Social Development Project (SSDP), a 

community-based sample of 808 participants enrolled in a longitudinal study of the 

development of prosocial and antisocial behaviors. The sample was originally recruited in 

1985 from 18 elementary schools serving primarily higher risk neighborhoods; however, due 

to mandatory bussing at that time, some participants were included from a range of other 

neighborhoods. Participants are ethnically diverse, with 47% identifying as Caucasian, 26% 

African American, 22% Asian American, and 5% Native American. The sample is also 

gender balanced (49% female), and 52% of the participants met criteria for the National 

School Lunch/School Breakfast program during at least 1 year between fifth and seventh 

grade. Participants were interviewed at ages 10, 11, 12, 13, 14, 15, 16, and 18, and their 

parents completed questionnaires when participants were age 10–16. Follow-up interviews 

were conducted with participants at ages 21, 24, 27, 30, and 33. SSDP has maintained 

retention rates above 90% in adulthood, with 92% of the still living sample interviewed at 

age 33 (23 participants were deceased by age 33). A subset of the SSDP sample received a 

preventative intervention in elementary school, consisting of individual, parent, and teacher 

components (see Hawkins, Catalano, Kosterman, Abbott, & Hill, 1999 for a full description 

of the intervention).

Measures

Measures of the environment that are operationalized as scales that include items 

representing an underlying construct (e.g., general family environment), are reported with 

Cronbach’s alpha reliabilities. Measures that are dichotomous (e.g., early substance use) or 
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index-based (e.g., major depressive disorder symptoms, family history of depression) are not 

expected to have internal consistency, as they are not representative of an underlying 

construct. Thus, no reliabilities are reported for dichotomous or index variables. Details of 

each variable included in the analysis are enumerated below.

Family domain—The positive family environment scale included youth reports at ages 10 

and 11 of family involvement, family bonding, family conflict (reverse coded), and family 

management. Items within each construct were averaged and standardized to create a scale 

score at each age, which was then combined for a single measure of family functioning at 

ages 10–12. The average reliability across ages 10–12 was α = 0.83. Examples of items 

included “the rules in my family are clear” and “do you share your thoughts and feelings 

with your father?” The family substance use environment scale included parent reports of 

parents and siblings using alcohol, tobacco, or marijuana; their attitudes towards these 

substances; and parents’ involvement of youth in their use of these substances (e.g., lighting 

a cigarette for parent). Items were measured prospectively, when youth were between 10 and 

12 years old. Scales were constructed by averaging and standardizing items. The average 

reliability of drug-specific environment across ages 10–12 was α = 0.71. Examples of items 

include “Has your child ever brought cigarettes for a family member” and “Has your child 

ever brought, opened or poured a drink containing alcohol for a family member?” Family 
history of depression index was measured retrospectively by the participants at age 24. 

Participants reported whether their biological mother, father, siblings, or other family 

members had a history of depression. The number of family members with depression was 

summed for an overall score.

Peer domain—The positive peer environment scale in high school (ages 15–18) included 

measures of prosocial peer involvement in school, positive support from peers, peer efforts 

at success in school, and opportunities for antisocial involvement (reverse coded). These 

measures were collected prospectively at ages 15, 16, and 18, and had an average reliability 

across ages of α = 0.67. Positive peer support and involvement measures included items 

such as “Does your best friend try to do well in school,” “Does your best friend let you 

know when you’ve done something well?”, “Has your best friend ever asked or expected 

you to do things that could get you in trouble with your parents, the school or the police?” 

The positive peer and antisocial opportunities (reverse coded) scales were averaged and 

standardized to create a scale of the general positive functioning of an individual’s peer 

environment. The peer substance use environment scale included measures of peer drinking 

and marijuana use. Peer marijuana use was measured prospectively at ages 15, 16, and 18, 

and included items about how many of the respondents’ close friends used marijuana. Peer 

alcohol use was the number of friends who had tried alcohol (beer, wine, or liquor) without 

their parents’ knowledge, gotten drunk, or used alcohol with friends. We created a measure 

of the proportion of respondents’ friends who used alcohol or marijuana. If a respondent had 

more friends who used these substances, they would have a higher proportion of substance 

using friends.

Partner domain—Positive partner environment is a scale of bonding to romantic 

partners, positive involvement with partner, and a lack of conflict with one’s partner. 
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Romantic partnerships were self-defined and included heterosexual and homosexual couples 

and married and non-married couples. Measures were collected prospectively at ages 24 and 

27, and include items such as “Do you enjoy spending time with your partner,” “My partner 

includes me in important decisions,” and “How often do you and your partner quarrel?” The 

average reliability of these items across ages 24–27 was α = 0.89. Items were averaged and 

then standardized to create a scale score. Participants were given a scale score if they were 

partnered at either wave of data collection, age 24 or 27. There were 620 respondents who 

had a relationship at least one time point, 154 who did not, with 34 missing values. Those 

who were not partnered during either wave were treated as missing. Participants who were 

not partnered were included in the analysis because romantic partner relationships are just 

one mechanism in the model, and including un-partnered individuals allows their responses 

to inform the remainder of the model. Partner substance use environment. Participants 

were asked to report on their partner’s substance use and whether they smoked, drank 

heavily, or used marijuana or other drugs in the past year. A dichotomous variable was 

created, coded as 1 if the participant’s partner used any substances or drank heavily in the 

past year, and as 0 if they did not.

Individual functioning—An internalizing scale was created using teacher-reported items 

from the Child Behavior Checklist at ages 13–14. Using Achenbach’s (2001) system of 

translating the CBCL items to DSM-like categories, items that were similar to affective 

problems and anxiety problems were used to create a scale of internalizing behavior. 

Examples of items used in the affective problems subscale include “Cries a lot,” “Feels 

worthless or inferior,” “apathetic or unmotivated,” and “unhappy, sad or depressed.” Items 

from the anxiety subscale include “Nervous, high-strung or tense,” “too fearful or anxious,” 

and “worrying.” Item response options include “not true,” “sometimes true,” and “often or 

very true.” These subscales were averaged and standardized to create a scale score of 

internalizing, with an average reliability across ages 13–14 of α = 0.77. Teacher reports of 

internalizing have been found to have significant convergent validity (Kosterman et al., 

2010). A behavioral disinhibition scale was based on the measure of behavioral 

disinhibition from Hill et al. (2010). This scale was created from items asked prospectively 

of participants at age 14. Examples of items include: “How many times have you done the 

following things: Done what feels good, regardless of the consequences? Gone to a wild, 

uninhibited party? Do risky things even if they are a little frightening.” Items were averaged 

and standardized to create a scale of behavioral disinhibition at age 14 with reliability of α = 

0.78. Early substance use was created as a dichotomous variable of whether the participant 

reported using any marijuana, cigarettes, or alcohol at ages 13 or 14. Generalized anxiety 
disorder symptoms was the count of the number of symptoms of generalized anxiety 

disorder (GAD) that a participant experienced in the past year on the age 21 survey using the 

Diagnostic Interview Schedule (DIS) (Robins, Helzer, Croughan, Williams, & Spitzer, 

1981). The DIS was based on the Diagnostic and Statistical Manual III-R (DSM-III-R) 

(American Psychiatric Association, 1987) diagnostic criteria. The DIS has frequently been 

used in studies of mental illness in adults from the general population, and been found to be 

both reliable and valid (Mason et al., 2004; Newman et al., 1996; Reinherz et al., 2000). 

Generalized anxiety disorder diagnosis was created by determining whether the participant 

met the diagnostic criteria for GAD diagnosis in the past year as determined by the DIS at 
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ages 30 or 33. A participant was given a 1 if they met criteria for diagnosis at either age 30 

or 33; 0 meaning that they did not meet criteria at either age. Symptom count was used as 

the measure at age 21 to capture subclinical symptoms, while diagnosis was used at ages 

30–33 to assess an increase in severity. Major depressive episode symptoms was the count 

of symptoms of a major depressive episode (MDE) experienced by the participant at age 21. 

This count was also collected using the DIS based on DSM III-R criteria. Similar to GAD 

diagnosis, major depressive episode diagnosis at ages 30 or 33 was determined by whether 

the participant met criteria for a major depression episode in the past year at either the data 

collection at age 30 or 33. A dichotomous variable was created with 1 meaning that the 

participant had met criteria for an MDE episode at least once at age 30 or 33, and 0 meaning 

they didn’t meet criteria at either age. A global measure of positive functioning was created 

and based on Kosterman et al.’s (2014) index of positive adult functioning. Using the 

constructs of constructive engagement, civic engagement, and physical exercise, an index of 

positive functioning was created at ages 30–33. Constructive engagement was defined as the 

total number of hours spent in work, school, or homework; civic engagement refers to the 

hours per month spent in community groups and volunteering; and physical exercise was 

measured by self-reported minutes per week of at least moderate intensity exercise. These 

scales were then averaged and standardized and the mean standardized score across ages 30–

33 formed the final continuous measure of positive adult functioning. Because we do not 

expect high correlation between the disparate scales of positive functioning, we constructed 

this measure as an index and not a scale, and therefore do not report reliability.

Control variables—We included a number of control variables in our model. Gender was 

self-reported, with males coded as 1 and females as 0. Race/ethnicity was a dummy variable 

of the primary ethnicity reported by respondents. European Americans were the referent 

group. Childhood poverty was included as a control, and was coded as a dichotomous 

variable of whether a participant’s family met criteria for free lunch program at school in 

either fifth, sixth, or seventh grade. Intervention condition. To test for differences by 

intervention group, a dummy variable was created with 1 indicating that a respondent was 

part of the full intervention condition; a 0 meant that they were not. A parallel process was 

used for the control group, a 1 indicated that the respondent was part of the control group 

and received no intervention and a 0 meant that they were not in the control group.

Results

Analyses

Path analysis was employed to estimate all models using Mplus version 7.11 ((Muthén & 

Muthén, 2008). Eight variables (family positive environment, family substance use 

environment, family history of depression, internalizing, behavioral disinhibition, peer 

substance use environment, partner general environment, positive functioning in adulthood) 

were treated as continuous whereas the remainder were treated as dichotomous or ordered 

categorical. The weighted least squares mean and variance-adjusted (WLSMV) estimator 

was used to account for non-normal distribution of dependent variables. Missingness was 

accommodated with full-information maximum likelihood (FIML) estimation. Correlations 

among exogenous variables as well as correlations among variables measured at the same 
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time point were estimated in the model. Table 1 contains intercorrelations among variables 

in the model. Note at the level of zero-order correlations, the primary hypotheses of the 

study are generally supported. All variables in the model were adjusted for gender, race/

ethnicity, and childhood SES. Due to their smaller sample size (n = 43), Native Americans 

were not included in this analysis, bringing our sample size of analysis to 765.

Table 2 presents the hypothesized model estimates from the path analyses. The hypothesized 

estimates reflect those parameter estimates for associations specifically hypothesized above. 

The final results of the path analyses are presented in Figure 1. Our discussion of the 

literature and research questions reflect both specific pathways as well as an interplay 

between pathways, thus we modeled all hypothesized pathways in a single omnibus model. 

Specific paths hypothesized are discussed in detail below. Overall model fit was assessed 

using chi-square, comparative fit index (CFI), Tucker-Lewis Index (TLI) and root-mean-

square error of approximation (RMSEA) statistics. Fit of the model was good, with χ2 (61) 

= 107.149 (p<.0002), RMSEA = .031, CFI = 0.979, and TLI = 0.929.

Table 2 also presents estimates of the saturated path analysis. There are a number of 

pathways for which we did not have a specific hypothesis to warrant their inclusion. For 

example, we did not hypothesize relationships between family history of depression and 

positive environments, substance abuse, or substance abuse environments, nor did we 

hypothesize the cross-domain effects of substance using environments on positive social 

environments. However, to test whether any of these pathways were significant, we also 

examined the saturated model. Differences between the saturated and hypothesized model 

may suggest areas for further research and exploration in the future. Saturated model 

estimates are reported in the final column of Table 2 and the results are explored below.

Etiological analyses on samples where an intervention has been conducted must take into 

account potential validity threats caused by changes created by the intervention. Previous 

analyses have found differences in levels and prevalence of risk and protective factors and 

outcomes (Hawkins, Kosterman, Catalano, Hill, & Abbott, 2008), but we have found no 

evidence of differences in etiological processes between conditions. That is, there is little 

reason to believe that the relationships between the variables examined here are different 

among participants in the intervention and control groups. However, to test for potential 

effects of the intervention on structural pathways of the model, we tested a multiple-group 

model with the intervention and control groups and tested for differences using a chi square 

difference test (DIFFTEST in Mplus). We constrained all structural paths and tested against 

the fully unconstrained model. No significant differences were found, indicating that the 

model fit equally well for treatment and control groups (p = 0.41). Level differences between 

intervention and control conditions were present on various outcomes previously reported, 

but our analysis of differences in structural pathways indicated that etiological processes did 

not differ between intervention groups.

Research Question 1a – What are the cascading influences of positive social environments 
across development from age 10 to 33?

We expected to see effects of family general environment on (a) functioning in the most 

proximal developmental period at ages 13–14, (b) future positive environments, and (c) 
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positive functioning at ages 30–33. We also hypothesized that families would set up a 

template for developing future positive environments and have a positive effect on positive 

peer environment at ages 15–18 and on positive partner environment at ages 24–27. Finally, 

we expected a long-term effect of positive general family on positive functioning at ages 30–

33.

Consistent with our prediction, there was a series of cascading effects of positive social 

environments across development from age 10 to ages 30–33 (see Figure 1). Family positive 

environment at ages 10–12 had a protective effect on early adolescent functioning (ages 13–

14) by decreasing internalizing symptoms, reducing behavioral disinhibition, and decreasing 

the likelihood of early substance use. Family positive environment also had long-reaching 

effects to promote positive romantic partner environments at ages 24–27 and positive 

functioning at ages 30–33. Positive family environment did not have a unique effect on 

positive peer environment at ages 15–18 as expected.

We hypothesized that positive peer environments at ages 15–18 would also have a cascade of 

protective effects on individual functioning at age 21, (symptoms of drug abuse or 

dependence, generalized anxiety disorder, or major depressive episode) and on the selection 

of positive partners at ages 24–27. As predicted, positive peer environments at ages 15–18 

was associated with selection of more positive partner environments at ages 24–27. 

However, contrary to prediction, positive peer environments at ages 15–18 did not have a 

significant unique effect on age 21 functioning after accounting for other variables in the 

model. Marginal associations were found between positive peer environment and MDE and 

drug abuse or dependence symptoms, though no association was found for GAD symptoms.

The cascade of positive partner environment at ages 24–27 was hypothesized to have 

protective effects on individual functioning (positive functioning, GAD, MDE, and drug 

abuse or dependence diagnosis) at ages 30–33. Consistent with prediction, partner general 

environment had a protective effect on mental health by reducing the likelihood of meeting 

criteria for generalized anxiety disorder and major depressive episode. Partner positive 

environment also predicted positive functioning. However, positive partner environments did 

not have a unique significant effect on symptoms of drug abuse or dependence once other 

variables were included.

Research Question 1b – What are the cascading effects of family history of depression on 
mental health across development from ages 10 to 33?

The cascading effects of family history of depression and individual mental health problems 

were hypothesized to have an effect on mental health functioning in the next developmental 

period. Mental health problems were expected to increase in severity, progressing from 

family history of depression, to childhood internalizing at ages 13–14, to symptoms of 

anxiety and depression at age 21, and finally to meeting criteria for diagnosis of anxiety or 

depression at ages 30–33. Mental health problems at age 21 were predicted to decrease 

positive functioning at ages 30–33.

We found partial confirmation for the mental health cascade hypothesis that began with 

family history of depression. Family history of depression did not affect internalizing at ages 

Jones et al. Page 16

Dev Psychopathol. Author manuscript; available in PMC 2016 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



13–14. However, family history of depression had a direct effect on depression and anxiety 

symptoms at age 21 and on MDE (but not GAD) diagnosis at ages 30–33 above and beyond 

the impact on earlier mental health symptoms. We also found continuity in mental health 

problems over time, but only in adulthood. Internalizing symptoms at ages 13–14 did not 

predict mental health symptoms at age 21. However, GAD symptoms at age 21 predicted 

GAD diagnosis at ages 30–33, and MDE symptoms at age 21 predicted MDE diagnosis at 

ages 30–33. Finally, contrary to prediction, mental health symptoms at age 21 did not reduce 

positive functioning at ages 30–33.

Research Question 1c – What are the cascading influences of drug using environments 
and drug use across development?

Similar to having long-term effects of positive family environment in childhood, family 

substance use environments were hypothesized to have cascading effects both on individual 

functioning and on future substance use environments. We predicted that family substance 

using environments would affect the proximal problems of behavioral disinhibition and early 

substance use at ages 13–14 and begin a cascade of involvement with substance using peer 

and partner environments. We expected to find long-term impacts of family substance use 

environments on drug abuse and dependence symptoms at age 21 and drug abuse and 

dependence diagnosis at ages 30–33. We expected that peer substance using environment at 

ages 15–18 would have cascading effects on drug abuse and dependence symptoms at age 21 

and on partner substance use environment. Next, we predicted that partner substance use 

environment at ages 24–27 would play a role in substance abuse or dependence diagnosis 

and positive functioning at ages 30–33. Finally, we expected continuity in substance use 

across development, with early substance use predicting substance abuse or dependence 

symptoms at age 21, which would in turn predict substance abuse or dependence diagnosis 

at ages 30–33.

Contrary to expectations, family substance use environment at ages 10–12 did not predict 

behavioral disinhibition or substance use at ages 13–14. We did find strong continuity from 

family substance use environment at ages 10–12 to peer substance use environment at ages 

15–18. There was also a long-term effect of family substance use environment on symptoms 

of drug abuse and dependence at age 21 but not at ages 30–33. We did not find a unique 

long-term influence of family substance use environment on partner substance use 

environment at ages 24–27 once other variables were in the model.

The hypothesized cascading effects of peer substance use environment on substance use and 

on choosing a substance using romantic partner were confirmed by our analysis. Peer 

substance use environment at ages 15–18 significantly increased substance abuse and 

dependence symptoms at age 21 as well as increased the likelihood of selecting a partner 

who uses substances at ages 24 or 27. In turn, romantic partner substance using 

environments had strong proximal effects on both drug abuse and dependence diagnosis at 

ages 30–33 and on decreased positive functioning. With a standardized effect size of 0.5, the 

influence of partner drug use on individual drug abuse or dependence is the strongest in the 

model. Partner substance use environment also decreased positive functioning at ages 30–33 

as expected.
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Counter to our hypotheses, we did not find continuity of substance abuse between time 

points. Early substance abuse at ages 13–14 did not uniquely predict symptoms of abuse or 

dependence at age 21, which in turn did not uniquely predict drug abuse or dependence 

diagnosis at ages 30–33 once other variables were in the model.

Research Question 2a – How does individual functioning influence the selection of 
positive social environments?

For this hypothesis, we expected that individual functioning would impact the selection of 

positive social environments in subsequent periods. At ages 13–14 we predicted that 

internalizing, behavioral disinhibition, and substance use would influence individuals to 

select into a less positive peer environment at ages 15–18. Similarly, we expected that 

having symptoms of GAD, MDE, or substance abuse or dependence at age 21 would 

influence the proclivity to select into a positive romantic partner environment at ages 24–27.

We found support for this hypothesis; behavioral disinhibition, internalizing, and substance 

use at ages 13–14 all significantly predicted less positive peer environment at ages 15–18. 

Behavioral disinhibition and early substance use at ages 13–14 also predicted peer substance 

using environment as hypothesized. However, this pattern of results was not repeated in the 

transition from age 21 to ages 24–27. Generalized anxiety and substance abuse or 

dependence symptoms at age 21 did not impact partner general environment. The path 

between MDE symptoms and positive partner environments was marginal.

Hypothesis 2b – How do mental health and substance abuse problems interact to 
influence each other across development?

We hypothesized that substance use and substance-using environments would affect mental 

health functioning in subsequent time periods. Specifically, we hypothesized that (a) family 

substance use environment would predict internalizing tendencies at ages 13–14; (b) peer 

substance use environment at ages 15–18 would increase mental health problems (symptoms 

of GAD and MDE) at age 21; (c) partner substance using environment would predict both 

MDE and GAD diagnoses at ages 30–33; and d) individual substance use at ages 13–14 and 

at age 21 would predict mental health problems at age 21 and ages 30–33, respectively. As 

suggested by the self-medication hypothesis, we expected reciprocal effects of mental health 

problems on substance use. Internalizing at ages 13–14 was predicted to increase the 

likelihood of symptoms of substance abuse or dependence at age 21, and mental health at 

age 21 was expected to increase drug dependence at ages 30–33.

Contrary to prediction, family substance using environment did not predict mental health 

(internalizing) at ages 13–14. However, consistent with the hypothesis, both peer substance 

use environment and partner substance use environment predicted subsequent mental health 

symptoms (GAD and MDE) at age 21, and mental health diagnosis (GAD and MDE) at ages 

30–33. Individual substance use at ages 13–14 did not predict later mental health functioning 

at age 21 as we expected.

We found no support for the self-medication hypothesis. Internalizing at ages 13–14 did not 

predict symptoms of substance abuse or dependence at age 21, and mental health symptoms 
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(MDE and GAD) at age 21 did not predict drug abuse or dependence diagnosis at ages 30–

33.

Saturated Model Results

We also examined associations that we did not hypothesize a priori by testing a saturated 

path model. We found that childhood positive family environment, family drug 

environments, and family history of depression each had cascading effects on future 

environments and functioning beyond those we originally theorized. Positive family 

environments had an additional protective effect, reducing the likelihood of MDE symptoms 

at age 21, over and above the other predictors. Family drug environments predicted a 

decrease in positive functioning at ages 30–33. Finally, family history of depression 

significantly increased the likelihood of selecting into a peer substance use environment, 

positive peer environment, and substance abuse or dependence diagnosis at ages 30–33 in 

the saturated model.

Other differences between the saturated and hypothesized models are important to note. 

When the path between MDE symptoms at age 21 and GAD diagnosis at ages 30–33 was 

included in the model, the continuity of GAD symptoms and partner drug environment on 

GAD diagnosis was no longer significant. Also of interest, the effect of internalizing at ages 

13–14 significantly decreases positive functioning at ages 30–33, and decreases the 

likelihood of having symptoms of substance abuse or dependence at age 21. In the saturated 

model, family drug environments did impact behavioral disinhibition, which was a path we 

hypothesized that was not significant in the model shown in Figure 1.

Discussion

We proposed and tested two broad research questions that examined developmental cascades 

and the impact of the interplay of environmental influences and individual functioning on 

positive functioning, mental health, and substance abuse outcomes. Overall, the proposed 

model was largely supported by the results. These findings highlight important lessons 

learned from combining the social development model with a developmental cascades 

framework. First, there were short- and long-term cascading effects of positive social 

environments throughout development, with positive influences on proximal individual 

functioning and long-reaching effects of early positive family environment. We found 

cascades of family history of depression on mental health functioning throughout adulthood. 

Family substance use also began a cascade on substance-specific social environments across 

development, which was the pathway through which increasing severity of substance use 

problems flowed. Second, including social environmental influences in a developmental 

cascades model allowed interactions between individual functioning and the social 

environment to be examined over time. We found that social environmental influences were 

pivotal in the propagation of problems with individual functioning, especially for substance 

use. Third, patterns of results modeling the interplay between individual functioning and 

social environments and mental health and substance abuse highlight the interactive nature 

of these factors across development. Furthermore, we found evidence that adolescent but not 

adult individual functioning influenced selection into positive social environments, and 
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substance using social environments had significant cross-domain detrimental effects on 

mental health.

Importance of Early Family Experiences

Families play a critical role in beginning a trajectory towards positive and pathological 

development, and the effects of family social environments cascade across development. 

Results in the current study show that positive family functioning, family history of 

depression, and family substance use environments echo forward through time in multiple 

developmental domains. This work is one of few to incorporate family influences in a 

cascade framework (Herrenkohl et al., 2010). Fewer still have examined positive family 

environment alongside family psychopathology. Incorporating family influences in cascade 

models demonstrates how this important social environment shapes early trajectories 

through specific parenting behaviors and family psychopathology, all of which offer 

opportunities to intervene to interrupt processes of risk accumulation or support processes of 

protection.

Positive families help shape the nature of future social environments by influencing the 

selection of later positive social environments (Connolly et al., 2000; Furman et al., 2002). 

Previously these links have been studied separately, or in a limited developmental span. The 

results of the present model suggest that families in childhood impact partner positive social 

environment and positive functioning in adulthood, above and beyond the presence of 

parental psychopathology, parent substance use, and all of the other factors in the model. 

The saturated model further revealed that positive families might also provide protection 

against symptoms of depression in young adulthood.

The results also provide strong support for the effect of family history of depression on the 

development of major depressive episode symptoms and generalized anxiety symptoms in 

early adulthood, as well as on depression diagnosis in adulthood. These findings add to the 

conversation about intergenerational transmission of depression (McCauley et al., 2001), as 

strong effects remained after including the effects of positive families, individual 

functioning, and substance using social environments. Not only are the effects of family 

history of depression far reaching and cross-domain, they are also some of the strongest 

effect sizes in the model. In fact, the saturated model showed that family history of 

depression had additional unanticipated effects on peer positive environments and peer 

substance using environment, as well as drug abuse or dependence diagnosis in adulthood.

One area where the model hypotheses were not supported was the role of internalizing in the 

mental health cascade. Internalizing was hypothesized to be influenced by family history of 

depression and to be the beginning of a developmental path toward mental health problems. 

However, internalizing was not predicted by family history of depression (except in the 

saturated model), nor did it act as a precursor to later mental health problems as expected. It 

may be that teacher-rated measures of internalizing lack sensitivity or that internalizing at 

ages 13–14 is reflective of a passing state in our sample and is not a robust risk factor for 

later mental health problems. What is clear is that links between early internalizing and later 

mental health require further investigation in future analyses.
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Another hypothesis that was not supported was our expectation that peer positive social 

environment operates similarly to the family and has cascading effects on functioning in the 

proximal developmental period. We also predicted that selecting into a positive peer 

environment would be predicted by the positive family environment, as families were 

theorized to provide a model of social relationships. However, we did not find a relationship 

between positive family environment and positive peer environment. We suspect that the 

influence of positive families may flow indirectly through the influence on individual 

functioning. It also may be that the relationships with peers are not as deep as with family 

and romantic partners, thus the idea of thinking of families as templates for peer 

relationships is inaccurate.

As with positive families and family history of depression, early family substance use 

environment began a cascade of influence across development. Although previous research 

has found that family substance use is a risk factor for adolescent and adult substance use 

problems (Hawkins et al., 1992; Stone et al., 2012), our results show that family substance 

use had a greater effect on adolescent peer substance use environment than adolescent 

substance use. It also set in motion continuity in substance use environment, with substance-

using families driving the selection of substance-using peers, which in turn predicted 

choosing substance-using romantic partners. The strength of these associations also 

increased at each step in the cascade. Finally, family substance use environment had a long-

reaching effect on substance use problems in young adulthood. By the time individuals 

select partners who use substances, these cascades have set in motion a pattern of substance 

use and substance using social environments.

The domain-specific cascades begun by positive families, family history of depression, and 

substance using families offer opportunities to intervene to interrupt a process of risk 

accumulation or support a processes of protection. The aspects of family functioning 

explored by this study could serve as targets of prevention interventions. The fact that 

families are important for development is not a new concept, but the cascading influence of 

specific aspects of family environments on mental health and substance use outcomes 

through to adulthood provides additional clarity on the nature of families’ influence, as well 

as the long-lasting influence of families through time.

Uniting the Social Environment with Developmental Cascades

Blending the social development model with the developmental cascades approach adds to 

the knowledge base about the interacting and cascading influences of functioning and social 

environmental influences on substance abuse and dependence, mental health, and positive 

functioning outcomes. The present study demonstrated important lessons learned by uniting 

these theories—that social environments have an important influence on the development 

and trajectories of psychopathology, and that these influences vary by developmental period 

and have important cross-domain effects.

The importance of social environmental influences on individual functioning is particularly 

evident in the substance use cascade. Prior substance use did not directly predict future 

substance use problems but operated through substance using social environments. Thus, 

substance using social environments are the primary driver for the continuation of substance 
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use into adulthood. Because many cascade models do not incorporate the role of the social 

environment, individual substance use can be attributed to other individual-level factors, 

when it may be the social environment that is a crucial force maintaining substance use.

The reciprocal influences of substance using social environments and individual substance 

use are evident in the model, as both selection and influence factors are in effect for peer and 

partner substance use environments. Using substances early predicted selecting peers who 

use substances. Similarly, partner substance use environment predicted substance abuse or 

dependence with some of the strongest effect sizes in our model. The strength of this 

association calls for additional research and intervention attention focused on partner social 

environments as critical in the etiological pathway to substance abuse and dependence 

diagnoses in adulthood, as well as a social domain to consider for intervention. This is 

critically important as many have found that partnering has a large impact on desistence of 

drug use during young adulthood (Bachman et al., 2002). Our data indicate that partnering 

with a substance using person will actually increase the likelihood of abuse and dependence 

diagnosis, suggesting the importance of considering the substance use of the partner, not just 

partnering per se.

These findings motivate continued research uniting the social development model and the 

development cascades approach, particularly in etiological work informing preventive 

interventions. Individuals who use substances are influenced to continue to use by the social 

environments to which they are exposed. The strong influence of the social environment 

points to the importance of substance using social environments as points for intervention 

throughout the lifecourse. Further, preventing early use may impact selecting peers who use 

substances, and preventing association with substance using peers has the potential to 

decrease future problem substance use.

The Interplay Between Cascades of Individual Functioning and Social Environments

Previous studies have attempted to understand the complex relationships between 

individuals and their environment and between mental health and substance abuse problems. 

Yet few have examined either of these phenomena in a developmental cascade framework 

extending to adulthood. Taking a developmental cascades approach is advantageous to 

modeling interplay between these domains of functioning, as it calls attention to cross-

domain effects and the potentiation of risk factors through time. One important finding 

resulting from this approach is the importance of the influence of individual functioning on 

selection into social environments, particularly in the adolescent period where individual 

functioning was shown to predict the selection into positive and substance using peer 

networks. This finding is consistent with estimates of gene-environment correlation from 

twin studies reporting heritability estimates of 15%–35% for environment measures relevant 

to psychiatry/psychology (Kendler & Baker, 2007), and highlights the importance of this 

developmental period as a pivotal time point for intervention. Poor functioning may impact 

the ability of adolescents to form positive peer relationships. Because we do not see the 

same effects of functioning on the social environment later in development, middle 

adolescence may be a critical point for intervening in the lives of those with poor individual 

functioning.
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Another important cross-domain finding concerned the complex interplay of mental health 

and substance abuse problems across development. This analysis provides evidence that 

substance using environments affect mental health, above and beyond the additional 

influences of substance use behavior, positive social environmental factors, or family history 

of depression. However, support for the self-medication hypothesis was inconsistent in the 

results. If self-medication were a factor, we would expect that the presence of mental health 

problems would predict substance use problems in subsequent time periods, but the 

hypothesized model did not support these relationships.

Substance using environments, but not substance use itself, had significant impacts on 

mental health both in the transition to adulthood and in adulthood. This may be because 

individuals select peers or romantic partners that have similar problems. Substance abuse 

and mental health problems are significantly correlated within each time point, lending 

support for this interpretation. Being surrounded by others who use substances could be 

distressing and drive mental health problems. Finally, selecting into substance using social 

environments may have the same underlying risk factors (social and genetic) that drive 

mental health problems. Interrupting these mechanisms may be useful to mental health 

prevention strategies. Peer and romantic partner social environments are the two areas that 

individuals can select into (versus family, who are generally not chosen) and are thus 

potentially malleable through intervention. This pattern of results provides further support 

for the importance of incorporating substance using social environments into both substance 

use research as well as research regarding the development of mood and anxiety disorders. 

By incorporating additional potential sources of mental health problems into the model, the 

effect of substance using environments on mental health can be further isolated. This finding 

helps to explain why prevention interventions focused on positive youth development and 

decreased substance abuse have had positive effects on the development of mental health 

problems, despite being designed to impact substance use outcomes directly (Hawkins, 

Kosterman, Catalano, Hill, & Abbott, 2008; Mason et al., 2007).

Implications and Future Directions

Integrating the social development model and developmental cascades in this model has 

produced novel understanding of the interplay of positive and pathological development. 

The results confirm that mental health and substance abuse problems are multiply 

determined, interact over development, and that social environments play a critical role in 

the propagation of problems with mental health and substance use. The present study also 

had constraints that should be addressed in future studies. The retrospective measure of 

family history of depression may have resulted in biased reports based on the respondents’ 

current mental health state. Future work should examine the effect of family history of 

depression that is prospective and self-reported by parents, or taken directly from medical 

records. In addition, having teachers assess the internal state of a students based on their 

external behaviors may have affected the strength of our findings about the influence of 

internalizing on subsequent mental health. Parent or self-report of internalizing may be a 

better measure of children’s internal states. Finally, future work should replicate these 

findings in samples in other geographic and ethnic compositions.
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The present study has implications for theoretical advances in the field developmental 

psychopathology. First, developmental cascades models have tended to focus on cascades of 

behavior (e.g., cascading externalizing and cascading social competence). Some of our 

strongest findings were the cascading influence between social environments over time as 

well as between social environments and behavioral functioning, which suggests a broader 

focus of developmental cascades as the interplay between social environment and behavioral 

functioning. Second, our findings strongly suggest that these social-behavioral 

developmental cascades consider multiple domains of the social environment since salient 

proximal environments change across developmental periods. Third, our results suggest that 

social-developmental cascades models consider the distinct influences of general 
environmental functioning as well as problem-specific (e.g., substance using) social 

environments.

Finally, our findings provide implications for the development of interventions that seek to 

promote positive adult functioning and prevent mental health and substance abuse problems. 

Research has shown that social development interventions in childhood can have long-term, 

cascading impacts on developmental processes (e.g., Hawkins et al., 2008; Olds, Sadler, & 

Kitzman, 2007; Patterson, Forgatch, & DeGarmo, 2010). Our findings support the 

importance of intervening in these early social environments in shaping these developmental 

cascades; however, our results also point to the importance of continued intervention in 

adolescence and adulthood. Uniting the developmental cascades framework with the social 

development model has extended our understanding of developmental processes leading to 

adaptive and maladaptive functioning, as well as articulated specific, actionable targets for 

intervention in childhood, adolescence, and adulthood.

Acknowledgments

Funding for this study was provided by grants from the National Institute on Drug Abuse (5R01DA003721-01-08, 
1R01DA09679-01-14 and R01DA024411-01-06). The content of this paper is solely the responsibility of the 
authors and does not necessarily represent the official views of the funding agency. The authors gratefully 
acknowledge SSDP study participants for their continued contribution to the longitudinal study. They also 
acknowledge the SDRG Survey Research Division for their hard work maintaining high panel retention, and the 
SDRG editorial and administrative staff for their editorial and project support.

References

Achenbach, TM.; Dumenci, L.; Rescorla, LA. Ratings of relations between DSM-IV diagnostic 
categories and items of the CBCL/6-18, TRF, and YSR. University of Vermont, Research Center for 
Children, Youth, and Families; Burlington: 2001. 

American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 3rd ed. 
American Psychiatric Association; Washington, DC: 1987. 

Bachman, JG.; O'Malley, PM.; Schulenberg, JE.; Johnston, LD.; Bryant, AL.; Merline, AC. The 
decline of substance use in young adulthood: Changes in social activities, roles, and beliefs. 
Lawrence Erlbaum Associates; Mahwah, NJ: 2002. 

Bailey JA, Hill KG, Meacham MC, Young SE, Hawkins JD. Strategies for characterizing complex 
phenotypes and environments: General and specific family environmental predictors of young adult 
tobacco dependence, alcohol use disorder, and co-occurring problems. Drug and Alcohol 
Dependence. 2011; 118:444–451. [PubMed: 21636226] 

Bailey JA, Hill KG, Oesterle S, Hawkins JD. Linking substance use and problem behavior across three 
generations. Journal of Abnormal Child Psychology. 2006; 34:273–292.

Jones et al. Page 24

Dev Psychopathol. Author manuscript; available in PMC 2016 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Bandura, A. Social learning theory. Prentice Hall; Englewood Cliffs, NJ: 1977. 

Beesdo K, Pine DS, Lieb R, Wittchen H. Incidence and risk patterns of anxiety and depressive 
disorders and categorization of generalized anxiety disorder. Archives of General Psychiatry. 2010; 
67:47–57. [PubMed: 20048222] 

Bijttebier P, Beck I, Claes L, Vandereycken W. Gray's Reinforcement Sensitivity Theory as a 
framework for research on personality–psychopathology associations. Clinical Psychology Review. 
2009; 29:421–430. [PubMed: 19403216] 

Birmaher B, Ryan ND, Williamson DE, Brent DA, Kaufman J, Dahl RE, Nelson B. Childhood and 
adolescent depression: A review of the past 10 years. Journal of the American Academy of Child & 
Adolescent Psychiatry. 1996; 35:1427–1439. [PubMed: 8936909] 

Bornstein MH, Hahn C-S, Haynes OM. Social competence, externalizing, and internalizing behavioral 
adjustment from early childhood through early adolescence: Developmental cascades. 
Development and Psychopathology. 2010; 22:717–735. [PubMed: 20883577] 

Brady KT, Sinha R. Co-occurring mental and substance use disorders: The neurobiological effects of 
chronic stress. American Journal of Psychiatry. 2005; 162:1483–1493. [PubMed: 16055769] 

Brown EC, Catalano RF, Fleming CB, Haggerty KP, Abbott RD, Cortes RC, Park J. Mediator effects 
in the social development model: An examination of constituent theories. Criminal Behaviour and 
Mental Health. 2005; 15:221–235. [PubMed: 16575843] 

Burke JD Jr, Burke KC, Rae DS. Increased rates of drug abuse and dependence after onset of mood or 
anxiety disorders in adolescence. Hospital and Community Psychiatry. 1994; 45:451–455. 
[PubMed: 8045539] 

Burt KB, Obradović J, Long JD, Masten AS. The interplay of social competence and psychopathology 
over 20 years: Testing transactional and cascade models. Child Development. 2008; 79:359–374. 
[PubMed: 18366428] 

Capaldi DM, Stoolmiller M. Co-occurrence of conduct problems and depressive symptoms in early 
adolescent boys: III. Prediction to young-adult adjustment. Development and Psychopathology. 
1999; 11:59–84. [PubMed: 10208356] 

Catalano, RF.; Hawkins, JD. The social development model: A theory of antisocial behavior. In: 
Hawkins, JD., editor. Delinquency and crime: Current theories. Cambridge University Press; New 
York: 1996. p. 149-197.

Catalano RF, Hawkins JD, Berglund ML, Pollard JA, Arthur MW. Prevention science and positive 
youth development: Competitive or cooperative frameworks? Journal of Adolescent Health. 2002; 
31:230–239. [PubMed: 12470920] 

Catalano RF, Kosterman R, Hawkins JD, Newcomb MD, Abbott RD. Modeling the etiology of 
adolescent substance use: A test of the social development model. Journal of Drug Issues. 1996; 
26:429–455. [PubMed: 17848978] 

Chassin L, Flora DB, King KM. Trajectories of alcohol and drug use and dependence from 
adolescence to adulthood: The effects of familial alcoholism and personality. Journal of Abnormal 
Psychology. 2004; 113:483–498. [PubMed: 15535782] 

Colhoun HM, McKeigue PM, Smith GD. Problems of reporting genetic associations with complex 
outcomes. The Lancet. 2003; 361:865–872.

Compton WM, Thomas YF, Stinson FS, Grant BF. Prevalence, correlates, disability, and comorbidity 
of DSM-IV drug abuse and dependence in the United States: results from the National 
Epidemiologic Survey on Alcohol and Related Conditions. Archives of General Psychiatry. 2007; 
64:566–576. [PubMed: 17485608] 

Connolly J, Furman W, Konarski R. The role of peers in the emergence of heterosexual romantic 
relationships in adolescence. Child Development. 2000; 71:1395–1408. [PubMed: 11108103] 

Criss MM, Pettit GS, Bates JE, Dodge KA, Lapp AL. Family adversity, positive peer relationships, and 
children's externalizing behavior: A longitudinal perspective on risk and resilience. Child 
Development. 2002; 73:1220–1237. [PubMed: 12146744] 

Dishion TJ, Owen LD. A longitudinal analysis of friendships and substance use: Bidirectional 
influence from adolescence to adulthood. Developmental Psychology. 2002; 38:480–491. 
[PubMed: 12090479] 

Jones et al. Page 25

Dev Psychopathol. Author manuscript; available in PMC 2016 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Donnellan MB, Larsen-Rife D, Conger RD. Personality, family history, and competence in early adult 
romantic relationships. Journal of Personality and Social Psychology. 2005; 88:562–576. 
[PubMed: 15740446] 

Duncan LE, Keller MC. A Critical Review of the First 10 Years of Candidate Gene-by-Environment 
Interaction Research in Psychiatry. American Journal of Psychiatry. 2011; 168:1041–1049. 
[PubMed: 21890791] 

Duncan LE, Pollastri AR, Smoller JW. Mind the Gap Why Many Geneticists and Psychological 
Scientists Have Discrepant Views About Gene-Environment Interaction (GXE) Research. 
American Psychologist. 2014; 69:249–268. [PubMed: 24750075] 

Elder GH Jr. The life course as developmental theory. Child Development. 1998; 69:1–12. [PubMed: 
9499552] 

Englund MM, Siebenbruner J. Developmental pathways linking externalizing symptoms, internalizing 
symptoms, and academic competence to adolescent substance use. Journal of Adolescence. 2012; 
35:1123–1140. [PubMed: 22465287] 

Epstein M, Hill KG, Bailey JA, Hawkins JD. The effect of general and drug-specific family 
environments on comorbid and drug-specific problem behavior: A longitudinal examination. 
Developmental Psychology. 2013; 49:1151–1164. [PubMed: 22799586] 

Fleming CB, Catalano RF, Oxford ML, Harachi TW. A test of generalizability of the social 
development model across gender and income groups with longitudinal data from the elementary 
school developmental period. Journal of Quantitative Criminology. 2002; 18:423–439.

Fleming CB, White HR, Catalano RF. Romantic relationships and substance use in early adulthood: 
An examination of the influences of relationship type, partner substance use, and relationship 
quality. Journal of Health and Social Behavior. 2010; 51:153–167. [PubMed: 20617756] 

Franken IHA, Muris P. BIS/BAS personality characteristics and college students’ substance use. 
Personality and Individual Differences. 2006; 40:1497–1503.

Franken IHA, Muris P, Georgieva I. Gray's model of personality and addiction. Addictive Behaviors. 
2006; 31:399–403. [PubMed: 15964149] 

Furman W, Simon VA, Shaffer L, Bouchey HA. Adolescents' working models and styles for 
relationships with parents, friends, and romantic partners. Child Development. 2002; 73:241–255. 
[PubMed: 14717255] 

Goodwin RD. Association between physical activity and mental disorders among adults in the United 
States. Preventive Medicine. 2003; 36:698–703. [PubMed: 12744913] 

Grant BF, Goldstein RB, Chou SP, Huang B, Stinson FS, Dawson DA, Pickering RP. 
Sociodemographic and psychopathologic predictors of first incidence of DSM-IV substance use, 
mood and anxiety disorders: Results from the Wave 2 National Epidemiologic Survey on Alcohol 
and Related Conditions. Molecular Psychiatry. 2009; 14:1051–1066. [PubMed: 18427559] 

Graves PL, Wang N-Y, Mead LA, Johnson JV, Klag MJ. Youthful precursors of midlife social support. 
Journal of Personality and Social Psychology. 1998; 74:1329–1336. [PubMed: 9599446] 

Guo J, Hill KG, Hawkins JD, Catalano RF, Abbott RD. A developmental analysis of 
sociodemographic, family, and peer effects on adolescent illicit drug initiation. Journal of the 
American Academy of Child and Adolescent Psychiatry. 2002; 41:838–845. [PubMed: 12108809] 

Haller M, Handley E, Chassin L, Bountress K. Developmental cascades: Linking adolescent substance 
use, affiliation with substance use promoting peers, and academic achievement to adult substance 
use disorders. Development and Psychopathology. 2010; 22:899–916. [PubMed: 20883589] 

Handley ED, Chassin L, Haller MM, Bountress KE, Dandreaux D, Beltran I. Do executive and reactive 
disinhibition mediate the effects of familial substance use disorders on adolescent externalizing 
outcomes? Journal of Abnormal Psychology. 2011; 120:528–542. [PubMed: 21668077] 

Harter SL. Psychosocial adjustment of adult children of alcoholics: A review of the recent empirical 
literature. Clinical Psychology Review. 2000; 20:311–337. [PubMed: 10779897] 

Hawkins JD, Catalano RF, Kosterman R, Abbott R, Hill KG. Preventing adolescent health-risk 
behaviors by strengthening protection during childhood. Archives of Pediatrics and Adolescent 
Medicine. 1999; 153:226–234. [PubMed: 10086398] 

Jones et al. Page 26

Dev Psychopathol. Author manuscript; available in PMC 2016 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Hawkins JD, Catalano RF, Miller JY. Risk and protective factors for alcohol and other drug problems 
in adolescence and early adulthood: Implications for substance abuse prevention. Psychological 
Bulletin. 1992; 112:64–105. [PubMed: 1529040] 

Hawkins JD, Kosterman R, Catalano RF, Hill KG, Abbott RD. Effects of social development 
intervention in childhood 15 years later. Archives of Pediatrics and Adolescent Medicine. 2008; 
162:1133–1141. [PubMed: 19047540] 

Herrenkohl TI, Kosterman R, Mason WA, Hawkins JD, McCarty CA, McCauley E. Effects of 
childhood conduct problems and family adversity on health, health behaviors, and service use in 
early adulthood: Tests of developmental pathways involving adolescent risk taking and depression. 
Development and Psychopathology. 2010; 22:655–665. [PubMed: 20576185] 

Hicks BM, Johnson W, Durbin CE, Blonigen DM, Iacono WG, McGue M. Gene-environment 
correlation in the development of adolescent substance abuse: Selection effects of child personality 
and mediation via contextual risk factors. Development and Psychopathology. 2013; 25:119–132. 
[PubMed: 23398757] 

Hill KG, Hawkins JD, Bailey JA, Catalano RF, Abbott RD, Shapiro V. Person-environment interaction 
in the prediction of alcohol abuse and alcohol dependence in adulthood. Drug & Alcohol 
Dependence. 2010; 110:62–69. [PubMed: 20299164] 

Hill KG, Hawkins JD, Catalano RF, Abbott RD, Guo J. Family influences on the risk of daily smoking 
initiation. Journal of Adolescent Health. 2005; 37:202–210. [PubMed: 16109339] 

Hirschi, T. Causes of delinquency. University of California Press; Berkeley, CA: 1969. 

Horwitz AV, White HR, Howell-White S. Becoming married and mental health: A longitudinal study 
of a cohort of young adults. Journal of Marriage and Family. 1996; 58:895–907.

Huang B, Kosterman R, Catalano RF, Hawkins JD, Abbott RD. Modeling mediation in the etiology of 
violent behavior in adolescence: A test of the social development model. Criminology. 2001; 
39:75–107.

Iacono WG, Malone SM, McGue M. Behavioral disinhibition and the development of early-onset 
addiction: Common and specific influences. Annual Review of Clinical Psychology. 2008; 4:325–
348.

Jaffee SR, Price TS. Gene-environment correlations: A review of the evidence and implications for 
prevention of mental illness. Molecular Psychiatry. 2007; 12:432–442. [PubMed: 17453060] 

Kendler KS, Baker JH. Genetic influences on measures of the environment: A systematic review. 
Psychological Medicine. 2007; 37:615–626. [PubMed: 17176502] 

Khantzian EJ. The self-medication hypothesis of substance use disorders: A reconsideration and recent 
applications. Harvard Review of Psychiatry. 1997; 4:231–244. [PubMed: 9385000] 

Kirisci L, Mezzich AC, Reynolds M, Tarter RE, Aytaclar S. Prospective study of the association 
between neurobehavior disinhibition and peer environment on illegal drug use in boys and girls. 
The American Journal of Drug and Alcohol Abuse. 2009; 35:145–150. [PubMed: 19462297] 

Knafo A, Jaffee SR. Gene-environment correlation in developmental psychopathology. Development 
and Psychopathology. 2013; 25:1–6. [PubMed: 23398748] 

Knecht A, Snijders TAB, Baerveldt C, Steglich CEG, Raub W. Friendship and delinquency: Selection 
and influence processes in early adolescence. Social Development. 2010; 19:494–514.

Knecht AB, Burk WJ, Weesie J, Steglich C. Friendship and alcohol use in early adolescence: A 
multilevel social network approach. Journal of Research on Adolescence. 2011; 21:475–487.

Knight KE. Assortative mating and partner influence on antisocial behavior across the life course. 
Journal of Family Theory & Review. 2011; 3:198–219.

Kosterman R, Hawkins JD, Mason WA, Herrenkohl T, Lengua L, McCauley E. Assessment of 
behavior problems in childhood and adolescence as predictors of early adult depression. Journal of 
Psychopathology and Behavioral Assessment. 2010; 32:118–127. [PubMed: 20383270] 

Kosterman R, Hill KG, Lee JO, Meacham MC, Abbott RD, Catalano RF, Hawkins JD. Young adult 
social development as a mediator of alcohol use disorder symptoms from age 21 to 30. Psychology 
of Addictive Behaviors. 2014; 28:348–358. [PubMed: 24955663] 

Lansford JE, Malone PS, Dodge KA, Pettit GS, Bates JE. Developmental cascades of peer rejection, 
social information processing biases, and aggression during middle childhood. Development and 
Psychopathology. 2010; 22:593–602. [PubMed: 20576181] 

Jones et al. Page 27

Dev Psychopathol. Author manuscript; available in PMC 2016 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Lee JO, Hill KG, Guttmannova K, Bailey JA, Hartigan LA, Hawkins JD, Catalano RF. The effects of 
general and alcohol-specific peer factors in adolescence on trajectories of alcohol abuse disorder 
symptoms from 21 to 33 years. Drug and Alcohol Dependence. 2012; 121:213–219. [PubMed: 
21963332] 

Lembke A. Time to abandon the self-medication hypothesis in patients with psychiatric disorders. The 
American Journal of Drug and Alcohol Abuse. 2012; 38:524–529. [PubMed: 22924576] 

Leonard KE, Rothbard JC. Alcohol and the marriage effect. Journal of Studies on Alcohol. 1999; 
13:139–146. [PubMed: 10225498] 

Leve L, Kim H, Pears K. Childhood temperament and family environment as predictors of 
internalizing and externalizing trajectories from ages 5 to 17. Journal of Abnormal Child 
Psychology. 2005; 33:505–520. [PubMed: 16195947] 

Lewin-Bizan S, Bowers EP, Lerner RM. One good thing leads to another: Cascades of positive youth 
development among American adolescents. Development and Psychopathology. 2010; 22:759–
770. [PubMed: 20883580] 

Lewinsohn PM, Rohde P, Klein DN, Seeley JR. Natural course of adolescent major depressive 
disorder: I. Continuity into young adulthood. Journal of the American Academy of Child & 
Adolescent Psychiatry. 1999; 38:56–63. [PubMed: 9893417] 

Lewinsohn PM, Rohde P, Seeley JR, Klein DN, Gotlib IH. Psychosocial functioning of young adults 
who have experienced and recovered from major depressive disorder during adolescence. Journal 
of Abnormal Psychology. 2003; 112:353–363. [PubMed: 12943014] 

Lynne-Landsman SD, Bradshaw CP, Ialongo NS. Testing a developmental cascade model of 
adolescent substance use trajectories and young adult adjustment. Development and 
Psychopathology. 2010; 22:933–948. [PubMed: 20883591] 

Macleod J, Oakes R, Copello A, Crome I, Egger M, Hickman M, Smith GD. Psychological and social 
sequelae of cannabis and other illicit drug use by young people: A systematic review of 
longitudinal, general population studies. The Lancet. 2004; 363:1579–1588.

Markou A, Kosten TR, Koob GF. Neurobiological similarities in depression and drug dependence: A 
self-medication hypothesis. Neuropsychopharmacology. 1998; 18:135–174. [PubMed: 9471114] 

Mars B, Collishaw S, Smith D, Thapar A, Potter R, Sellers R, Thapar A. Offspring of parents with 
recurrent depression: Which features of parent depression index risk for offspring 
psychopathology? Journal of Affective Disorders. 2012; 136:44–53. [PubMed: 21962850] 

Mason WA, Hitchings JE, Spoth RL. The interaction of conduct problems and depressed mood in 
relation to adolescent substance involvement and peer substance use. Drug & Alcohol 
Dependence. 2008; 96:233–248. [PubMed: 18455886] 

Mason WA, Kosterman R, Hawkins JD, Haggerty KP, Spoth RL, Redmond C. Influence of a family-
focused substance use preventive intervention on growth in adolescent depressive symptoms. 
Journal of Research on Adolescence. 2007; 17:541–564.

Mason WA, Kosterman R, Hawkins JD, Herrenkohl TI, Lengua LJ, McCauley E. Predicting 
depression, social phobia, and violence in early adulthood from childhood behavior problems. 
Journal of the American Academy of Child and Adolescent Psychiatry. 2004; 43:307–315. 
[PubMed: 15076264] 

Masten AS. Developmental psychopathology: Pathways to the future. International Journal of 
Behavioral Development. 2006; 30:47–54.

Masten AS, Cicchetti D. Developmental cascades. Development and Psychopathology. 2010; 22:491–
495. [PubMed: 20576173] 

Masten AS, Roisman GI, Long JD, Burt KB, Obradović J, Riley JR, Tellegen A. Developmental 
cascades: Linking academic achievement and externalizing and internalizing symptoms over 20 
years. Developmental Psychology. 2005; 41:733–746. [PubMed: 16173871] 

McCauley E, Pavlidis K, Kendall K. Developmental precursors of depression: The child and the social 
environment. The Depressed Child and Adolescent. 2001; 2:46–78.

McGue M, Iacono WG, Krueger R. The association of early adolescent problem behavior and adult 
psychopathology: A multivariate behavioral genetic perspective. Behavior Genetics. 2006; 
36:591–602. [PubMed: 16557361] 

Jones et al. Page 28

Dev Psychopathol. Author manuscript; available in PMC 2016 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



McGue M, Iacono WG, Legrand LN, Malone S, Elkins I. Origins and consequences of age at first 
drink. I. Associations with substance-use disorders, disinhibitory behavior and psychopathology, 
and P3 amplitude. Alcoholism: Clinical and Experimental Research. 2001; 25:1156–1165.

Merline A, Jager J, Schulenberg JE. Adolescent risk factors for adult alcohol use and abuse: Stability 
and change of predictive value across early and middle adulthood. Addiction. 2008; 103:84–99. 
[PubMed: 18426542] 

Muthén, LK.; Muthén, BO. Mplus user's guide. 4th ed. Muthén & Muthén; Los Angeles: 2008. 

Newman DL, Moffitt TE, Caspi A, Magdol L, Silva PA, Stanton WR. Psychiatric disorder in a birth 
cohort of young adults: Prevalence, comorbidity, clinical significance, and new case incidence 
from ages 11 to 21. Journal of Consulting and Clinical Psychology. 1996; 64:552–562. [PubMed: 
8698949] 

Obradović J, Burt KB, Masten AS. Testing a dual cascade model linking competence and symptoms 
over 20 years from childhood to adulthood. Journal of Clinical Child & Adolescent Psychology. 
2009; 39:90–102. [PubMed: 20390801] 

Olds DL, Sadler L, Kitzman H. Programs for parents of infants and toddlers: Recent evidence from 
randomized trials. Journal of Child Psychology and Psychiatry. 2007; 48:355–391. [PubMed: 
17355402] 

Oxford M, Oxford ML, Harachi TW, Catalano RF, Abbott RD. Preadolescent predictors of substance 
initiation: A test of both the direct and mediated effect of family social control factors on deviant 
peer associations and substance initiation. American Journal of Drug and Alcohol Abuse. 2001; 
27:599–616. [PubMed: 11727879] 

Pardo Y, Aguilar R, Molinuevo B, Torrubia R. Alcohol use as a behavioural sign of disinhibition: 
Evidence from J.A. Gray's model of personality. Addictive Behaviors. 2007; 32:2398–2403. 
[PubMed: 17407802] 

Parker, JG.; Rubin, K.; Erath, SA.; Wojslawowicz, JC.; Buskirk, A. Peer relationships, child 
development, and adjustment: A developmental psychopathology perspective. In: Chicchetti, D.; 
Cohen, DJ., editors. Developmental psychopathology, theory and method. John Wiley & Sons; 
2006. p. 419-493.

Patterson GR, Forgatch MS, DeGarmo DS. Cascading effects following intervention. Development and 
psychopathology. 2010; 22:949–970. [PubMed: 20883592] 

Piehler T, Véronneau M-H, Dishion T. Substance use progression from adolescence to early adulthood: 
Effortful control in the context of friendship influence and early-onset use. Journal of Abnormal 
Child Psychology. 2012; 40:1045–1058. [PubMed: 22527607] 

Pine DS, Cohen E, Cohen P, Brook J. Adolescent depressive symptoms as predictors of adult 
depression: Moodiness or mood disorder? American Journal of Psychiatry. 1999; 156:133–135. 
[PubMed: 9892310] 

Pine DS, Cohen P, Gurley D, Brook J, Ma Y. The risk for early-adulthood anxiety and depressive 
disorders in adolescents with anxiety and depressive disorders. Archives of General Psychiatry. 
1998; 55:56–64. [PubMed: 9435761] 

Plomin R, DeFries JC, Loehlin JC. Genotype-environment interaction and correlation in the analysis of 
human behavior. Psychological Bulletin. 1977; 84:309–322. [PubMed: 557211] 

Poulin F, Kiesner J, Pedersen S, Dishion TJ. A short-term longitudinal analysis of friendship selection 
on early adolescent substance use. Journal of Adolescence. 2011; 34:249–256. [PubMed: 
21354504] 

Reinherz HZ, Giaconia RM, Carmola Hauf AM, Wasserman MS, Paradis AD. General and specific 
childhood risk factors for depression and drug disorders by early adulthood. Journal of the 
American Academy of Child and Adolescent Psychiatry. 2000; 39:223–231. [PubMed: 10673834] 

Reinherz HZ, Paradis AD, Giaconia RM, Stashwick CK, Fitzmaurice G. Childhood and adolescent 
predictors of major depression in the transition to adulthood. American Journal of Psychiatry. 
2003; 160:2141–2147. [PubMed: 14638584] 

Repetti RL, Taylor SE, Seeman TE. Risky families: Family social environments and the mental and 
physical health of offspring. Psychological Bulletin. 2002; 128:330–366. [PubMed: 11931522] 

Jones et al. Page 29

Dev Psychopathol. Author manuscript; available in PMC 2016 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Rhule-Louie D, McMahon R. Problem behavior and romantic relationships: Assortative mating, 
behavior contagion, and desistance. Clinical Child and Family Psychology Review. 2007; 10:53–
100. [PubMed: 17318381] 

Robins, LN.; Helzer, JE.; Croughan, J.; Williams, JBW.; Spitzer, RL. NIMH Diagnostic Interview 
Schedule: Version III (May 1981). National Institute of Mental Health; Rockville, MD: 1981. 

Roza SJ, Hofstra MB, van der Ende J, Verhulst FC. Stable prediction of mood and anxiety disorders 
based on behavioral and emotional problems in childhood: A 14-year follow-up during 
childhood, adolescence, and young adulthood. American Journal of Psychiatry. 2003; 160:2116–
2121. [PubMed: 14638580] 

Rubin, KH.; Bukowski, WM. Handbook of peer interactions, relationships, and groups. Guilford Press; 
2011. 

Russek LG, Schwartz GE. Feelings of parental caring predict health status in midlife: A 35-year 
follow-up of the Harvard Mastery of Stress Study. Journal of Behavioral Medicine. 1997; 20:1–
13. [PubMed: 9058175] 

Sameroff AJ, MacKenzie MJ. Research strategies for capturing transactional models of development: 
The limits of the possible. Development and Psychopathology. 2003; 15:613–640. [PubMed: 
14582934] 

Schmitz N, Kruse J, Kugler J. The association between physical exercises and health-related quality of 
life in subjects with mental disorders: Results from a cross-sectional survey. Preventive Medicine. 
2004; 39:1200–1207. [PubMed: 15539056] 

Schwartz D, McFadyen-Ketchum S, Dodge KA, Pettit GS, Bates JE. Early behavior problems as a 
predictor of later peer group victimization: Moderators and mediators in the pathways of social 
risk. Journal of Abnormal Child Psychology. 1999; 27:191–201. [PubMed: 10438185] 

Stone AL, Becker LG, Huber AM, Catalano RF. Review of risk and protective factors of substance use 
and problem use in emerging adulthood. Addictive behaviors. 2012; 37:747–775. [PubMed: 
22445418] 

Sullivan CJ, Hirschfield P. Problem behavior in the middle school years: An assessment of the social 
development model. Journal of Research in Crime and Delinquency. 2011; 48:566–593.

Sutherland, EH.; Cressey, DR. Criminology. Lippincott; New York: 1970. 

Tarter RE, Kirisci L, Mezzich A, Cornelius JR, Pajer K, Vanyukov M, Clark D. Neurobehavioral 
disinhibition in childhood predicts early age at onset of substance use disorder. American Journal 
of Psychiatry. 2003; 160:1078–1085. [PubMed: 12777265] 

Teo AR, Choi H, Valenstein M. Social relationships and depression: Ten-year follow-up from a 
nationally representative study. PLoS One. 2013; 8:e62396. [PubMed: 23646128] 

Tomlinson KL, Brown SA. Self-medication or social learning? A comparison of models to predict 
early adolescent drinking. Addictive Behaviors. 2012; 37:179–186. [PubMed: 22055793] 

Weissman MM, Wickramaratne P, Nomura Y, Warner V, Pilowsky D, Verdeli H. Offspring of 
depressed parents: 20 years later. American Journal of Psychiatry. 2006; 163:1001–1008. 
[PubMed: 16741200] 

Wiesner M, Windle M. Young adult substance use and depression as a consequence of delinquency 
trajectories during middle adolescence. Journal of Research on Adolescence. 2006; 16:239–264.

Wolff JC, Ollendick TH. The comorbidity of conduct problems and depression in childhood and 
adolescence. Clinical Child and Family Psychology Review. 2006; 9:201–220. [PubMed: 
17053962] 

Yanovitzky I. Sensation seeking and adolescent drug use: The mediating role of association with 
deviant peers and pro-drug discussions. Health Communication. 2005; 17:67–89. [PubMed: 
15590343] 

Yoshikawa H. Prevention as cumulative protection: Effects of early family support and education on 
chronic delinquency and its risks. Psychological Bulletin. 1994; 115:28–54. [PubMed: 8310099] 

Zahn-Waxler C, Klimes-Dougan B, Slattery MJ. Internalizing problems of childhood and adolescence: 
Prospects, pitfalls, and progress in understanding the development of anxiety and depression. 
Development and Psychopathology. 2000; 12:443–466. [PubMed: 11014747] 

Jones et al. Page 30

Dev Psychopathol. Author manuscript; available in PMC 2016 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Zoccolillo M. Co-occurrence of conduct disorder and its adult outcomes with depressive and anxiety 
disorders: A review. Journal of the American Academy of Child & Adolescent Psychiatry. 1992; 
31:547–556. [PubMed: 1592790] 

Jones et al. Page 31

Dev Psychopathol. Author manuscript; available in PMC 2016 September 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Final hypothesized model.

Note: Standardized estimates reported. Sub= substance; BD=behavioral disinhibition; ab. or 

dep.= abuse or dependence; sx=symptoms; dx=diagnosis; MDE=Major depressive episode; 

GAD=Generalized anxiety disorder.
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Table 2

Results – Hypothesized and Saturated Model Estimates

Standardized Estimate

Predictor Outcome Hypothesized Saturated

Research Question 1a

 Positive family environment Early substance use −0.15* −0.12*

Internalizing −0.09* −0.09*

Behavioral disinhibition −0.13* −0.11*

Positive peer environment 0.05 0.03*

Positive partner environment 0.17* 0.16*

Positive functioning 0.10* 0.10*

Peer substance use - −0.05

MDE symptoms - −0.11*

GAD symptoms - −0.06

Substance ab/dep. symptoms - −0.07

Partner substance use - 0.02

MDE diagnosis - −0.04

GAD diagnosis - 0.08

Substance ab./dep. diagnosis - −0.09

 Positive peer environment MDE symptoms −0.09 −0.07

GAD symptoms −0.09 −0.09

Substance ab./dep. symptoms −0.08 −0.06

Positive partner environment 0.13* 0.14*

Partner substance use environment - 0.07

Positive functioning - 0.05

MDE diagnosis - −0.03

GAD diagnosis - 0.09

Substance ab./dep. diagnosis - −0.05

 Positive partner environment Positive functioning 0.12* 0.11*

MDE diagnosis −0.23* −0.20*

GAD diagnosis −0.20* −0.22*

Substance ab./dep. diagnosis −0.09 −0.05

Research Question 1b

 Family history of depression Internalizing 0.06 0.08*

MDE symptoms 0.26* 0.21*

GAD Symptoms 0.33* 0.26*

MDE diagnosis 0.27* 0.20*

GAD diagnosis 0.13 0.12

Early substance use - 0.04
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Standardized Estimate

Predictor Outcome Hypothesized Saturated

Behavioral disinhibition - 0.05

Peer substance use environment - 0.08*

Positive peer environment - −0.11*

Substance ab./dep. symptoms - 0.07

Positive partner environment - −0.06

Partner substance use environment - 0.03

Positive functioning - 0.03

Substance ab./dep. diagnosis - 0.17*

 Internalizing MDE symptoms 0.04 0.00

GAD symptoms −0.01 −0.02

Peer substance use environment - 0.04

Partner substance use environment - 0.00

Positive partner environment - −0.05

Positive functioning - −0.09*

MDE diagnosis - 0.01

GAD diagnosis - 0.05

Substance ab./dep. diagnosis - −0.07

 MDE Symptoms Positive functioning −0.08 −0.07

MDE diagnosis 0.23* 0.19*

GAD diagnosis - 0.24*

Partner substance use environment - 0.03

 GAD Symptoms Positive functioning 0.09 0.10

GAD diagnosis 0.31* 0.12

MDE diagnosis - 0.05

Partner substance use environment - 0.06

Research Question 1c

 Family substance use environment Early substance use 0.06 0.07

Behavioral disinhibition 0.06 0.07*

Peer substance use environment 0.07* 0.07*

Substance ab./dep. symptoms 0.09* 0.09*

Partner substance use environment 0.07 0.10

Substance ab./dep. diagnosis −0.04 −0.04

Positive peer environment - 0.00

MDE symptoms - 0.05

GAD symptoms - 0.00

Positive partner environment - −0.04

Positive functioning - 0.08*

GAD diagnosis - 0.02

MDE diagnosis - −0.11
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Standardized Estimate

Predictor Outcome Hypothesized Saturated

 Early substance use Peer substance use environment 0.31* 0.30*

Substance ab./dep. symptoms 0.04 0.00

Partner substance use environment - 0.03

Positive partner environment - 0.10

Positive functioning - 0.05

MDE symptoms - −0.09

GAD symptoms - 0.13

Substance ab./dep. diagnosis - 0.06

 Behavioral disinhibition Peer substance use environment 0.28* 0.24*

MDE symptoms 0.04

GAD symptoms - 0.01

Substance ab./dep. symptoms - 0.05

Partner substance use environment - 0.03

Positive partner environment - 0.05

Positive functioning - 0.00

MDE diagnosis - 0.02

GAD diagnosis - 0.01

Substance ab./dep. diagnosis - 0.01

 Peer substance use environment Substance ab./dep. symptoms 0.27* 0.26*

Partner substance use environment 0.27* 0.21*

Positive partner environment - −0.05

Positive functioning - −0.01

MDE Diagnosis - 0.05

GAD Diagnosis - 0.13

Substance ab./dep. diagnosis - 0.10

 Substance ab./dep. symptoms Partner substance use environment 0.13* 0.13*

Substance ab./dep. diagnosis 0.12 0.09

Positive functioning - 0.02

 Partner substance use Substance ab./dep. diagnosis 0.50* 0.48*

Positive functioning −0.12* −0.14*

Research Question 2a

 Internalizing Positive peer environment −0.08* −0.07*

 Behavioral disinhibition Positive peer environment −0.21* −0.21*

 Early substance use Positive peer environment −0.10* −0.13*

 GAD Symptoms Positive partner environment −0.05 −0.04

 MDE Symptoms Positive partner environment −0.10 −0.07

 Substance ab./dep. symptoms Positive partner environment −0.04 −0.05

Research Question 2b

 Family substance use environment Internalizing 0.04 0.04
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Standardized Estimate

Predictor Outcome Hypothesized Saturated

 Internalizing Substance ab./dep. symptoms −0.06 −0.09*

 Early substance use GAD symptoms 0.02 −0.01

MDE symptoms 0.03 0.01

 Peer substance use GAD symptoms 0.19* 0.13*

MDE symptoms 0.19* 0.12*

 GAD symptoms Substance ab./dep. diagnosis 0.10 −0.06

 MDE symptoms Substance ab./dep. diagnosis 0.06 0.06

 Substance ab./dep. symptoms GAD diagnosis 0.07 −0.08

MDE diagnosis −0.03 −0.04

 Partner substance. use 
environment GAD diagnosis 0.23* 0.16

MDE diagnosis 0.23* 0.22*

*
Note: Coefficients significant at p<.05. Ab./dep.= abuse or dependence; MDE=Major Depressive Episode; GAD=Generalized Anxiety Disorder.
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