Predicting Tobacco and Marijuana Use among Urban African American Adotssc
by
Rupa Puri Zimmermann
B.S., June 2001, Drexel University, Philadephia
M.A., May 2004, Pepperdine University, Malibu

A Dissertation submitted to

The Faculty of
The Columbian College of Arts and Sciences
of The George Washington University
in partial fulfilment of the requirements
for the degree of Doctor of Philosophy

August 31, 2009
Dissertation directed by

Sharon F. Lambert
Assistant Professor of Psychology



The Columbian College of Arts and Sciences of The George Washington Univertsiigsce
that Rupa Puri Zimmermann has passed the Final Examination for the degreeoofdDoct

Philosophy as of March $32009. This is the final and approved form of the dissertation.

Predicting Tobacco and Marijuana Use among Urban African American Adotssc

Rupa Puri Zimmermann

Dissertation Research Committee:
Sharon F. Lambert, Assistant Professor of Psychology, Dissertationddirect
Maria-Cecilia Zea, Professor of Psychology, Committee Member

Tonya Dodge, Assistant Professor of Psychology, Committee Member



Abstract
Predicting Tobacco and Marijuana Use among Urban African American Adolescents
Adolescent substance use is associated with multiple physical and mental healt

problems (Arria, Dohey, Mezzich, Bukstein, & Van Thiel, 1995; Newcomb & Bentler, 1988;
Newcomb, Scheier, & Bentler, 1993), and concurrent and later difficultiesd-¢tasecial,
academic, and occupational functioning (Hawkins, Catalano, & Miller, 1992; Kandel &
Yamaguchi; Newcomb, 1994; Yamguchi & Kandel, 1985). Thus, it is important to
understand risks for adolescent substance use to inform prevention. The currenilstady ut
prospective longitudinal data to examine early childhood behavioral and académasris
antecedents to adolescent mental health problems and externalizing problexnsn i
were hypothesized to influence adolescent substance use. Specificaltyrafiies aggressive
behavior and low academic readiness were examined as distal risks fecadbsibstance
use; sixth grade depressive symptoms, deviant peer affiliation, and conduct probtems we
examined as proximal risks for adolescent substance use, linking the éarlyitislater
substance use. Data were drawn from a community epidemiologically-dedimgtesof
urban African American adolescents (N = 585; 53.2% male). Findings revealed that
aggressive behavior was associated with conduct problems, which in turn predicted late
substance use. For females, low academic readiness also was asaditiatedduct
problems, suggesting multiple trajectories to conduct problems and adolescemicgaubséa
Although neither first grade risk was associated with deviant peeatdii, deviant peer
affiliation was associated with tobacco and marijuana use, and thesetass®o@ied by
gender. Findings underscore the value of utilizing prospective longitudinabddentify

proximal and distal risks for substance use among urban African Americascaageand



highlight the importance of examining gender differences in risk for adolesdastance

use.
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Introduction

Adolescent substance use has been identified as a significant public health.concer
According to the 2002 Monitoring the Future Study, 21% of eighth graders repohehat t
have smoked cigarettes and 15% indicate they have used marijuana (Johnston, O’'Malley
Bachman, & Schulenberg, 2008). Among high-school seniors, as many as 45% report having
smoked cigarettes at some time in their lives, and 20% report smoking cgjar¢tte past
month (Johnston, et al., 2008). Of the 2.1 million Americans who used marijuana for the first
time in 2005, the majority was under the age of 18 (Substance Abuse and Melttal Hea
Services Administration [SAMHSA], 2006). Frequent and prolonged consumption of
tobacco and marijuana among adolescents not only increases their risk for deveeloping
substance use disorder (Chassin, Presson, Pitts, & Sherman, 2000), but also is Imked wit
concurrent and later problems in several domains, including poor achievement (Briook et a
1989; Donovan, 1996), dropping out of school (Kaplan & Liu, 1994; Newcomb & Bentler,
1988), mental health problems (Johnson & Kaplan, 1990), unplanned pregnancy (Kandel,
1984; Green & Ensminger, 2006), poor job performance (Stein, Smith, Guy, & Bentler,
1993), and marital instability (Kandel, Davies, Karus, & Yamaguchi, 1986; Yamaguchi &
Kandel, 1985). Although many adolescents experiment with substance use without
experiencing any adverse consequences, substance use can result in chogtéditynpaired
driving, increased risk for HIV infection, and risk for smoking related disdastt(te of
Medicine, 1994).

Given the multiple severe consequences of adolescent substance use, itligocritica
identify risk factors for substance use. Both externalizing (e.g. conduct me)ldad

internalizing (e.g. depression) behaviors have been identified as factorathplace



adolescents at increased risk for substance use, although the literaturenafizimigrrisks is
comparatively less than externalizing risks. Another limitation of theiegisubstance use
literature has been the paucity of research on substance use and abuse aiceomg Af
American adolescents (Wallace, 1999). This is particularly concernirgidea recent
review of adolescent substance use revealed that African American angavuitit@re not
equally exposed to or vulnerable to the same risk factors for substance use¢\&all
Muroff, 2002). This dissertation research will begin to address these limitatissngy
prospective longitudinal data to examine internalizing and externalizingfoiskabstance
use among a community, epidemiologically-defined sample of urban Africamié¢an
adolescents. Although most research on adolescent substance use has focused on males
(Waislow-Mueller & Erikson, 2001), there is increasing evidence that malegarades
may experience different substance use trajectories and consequeryck& (Bo
Mieczkowski, 1990; Brook et al., 1992; Carlson & Siegal, 1991; Hser et al., 1987).
Therefore, this study also will examine gender differences in extangaand internalizing
risks for African American adolescents’ substance use.
Significance of Substance Use

The health and social consequences of substance use are a serious concern for
developing adolescents. Apart from being illegal, adolescent substancasseciated with
multiple physical and mental health problems (Arria, Dohey, Mezzich, Bukstaffan&
Thiel, 1995; Newcomb & Bentler, 1988; Newcomb, Scheier, & Bentler, 1993), and
concurrent and later difficulties related to social, academic, and occupdtioctzoning
(Hawkins, Catalano, & Miller, 1992; Kandel & Yamaguchi; Newcomb, 1994; Yamgchi

Kandel, 1985). Adolescent substance use may undermine motivation, interferes with



cognitive processes, contributes to debilitating mood disorders (McMahon, 1999), and
increases risk of accidental injury or death (Hawkins et al., 1992). For sadi@tyey

adolescent substance use can result in high costs in health care, mental vezdt) aed

drug treatment (Hawkins et al., 1992). In addition to these personal, social, and soststal

of adolescent substance use, there are longer range implications for youth wigedont

use substances into adulthood. For example, drug abuse is involved in one third to one half of
lung cancer and coronary heart disease cases in adults (Blum, 1987).

Given the public health importance of substance use among adolescents, several
epidemiological studies were launched in the 1970’s to monitor trends in adolescent
substance use prevalence. These studies reveal that tobacco and marijuanaadvedsee
of choice” among youth for several decades. In addition, tobacco and marijuanadrave be
labeled as “stepping stones” or a “gateway” drugs into the world of mooaisdiegal drug
use (Ellickson, Hays, & Bell, 1992; Wagner & Anthony, 2002). Numerous studies have
confirmed a sequence for drug use initiation beginning with cigarettes whiclotbadrted
first, followed by marijuana, and then “harder” drugs (e.g., Adler & Kandel, 1981, wadre
Hops, Ary, Lichtenstein, & Tildseley, 1991; MacKinnon, Anglin, & Thompson, 1987;
Wagner & Anthony, 2002). On the basis of these studies, prevention experts have stresse
the importance of delaying initiation of tobacco and marijuana use as poteatedstfor
preventing use of harder drugs (Ellickson & Robyn, 1987; Fleming, Leventhal, Glynn, &
Ershler, 1989). In addition, research has provided substantial evidence that usecof tobac
and marijuana is associated with several negative short and long term consefprence

individuals who use them, and for society as a whole (Brook, Whiteman, Balka, Win, &



Gursen, 1998; Department of Health and Human Services, 1990, NIDA, 2006). Thus,
tobacco use and marijuana use are the focus of the present study.
Tobacco Use
According to the Centers for Disease Control (CDC), tobacco use is the leading
preventable cause of death and disease in the United States, resulting in more than 440,000
premature deaths per year (CDC, 2005). Approximately sixty million Anmeyiage 12 and
older smoke cigarettes (SAMHSA, 1998), and each year tobacco use results itlooé-si
all deaths (over 400,000) in the United States (Department of Health and Human Services
1990). This mortality rate is twice that associated with motor vehicle atsjddcohol and
drug use, and firearms combined. Although the majority of health and financia$ effect
smoking manifest in adulthood, cigarette use is a problem that originates in yachhddsy,
about 1,300 persons younger than 18 years of age become regular smokers; that is, they
begin smoking on a daily basis (SAMHSA, 2007). Eighty-percent of adult smokéesl star
smoking before the age of 18, and each day nearly 5000 adolescents try their feeeciga
(CDC, 2002). Findings for youth indicate that 25.9 percent'afraders, 38.9 percent of"10
graders, and 50.0 percent of"1graders had smoked cigarettes in their lifetime (NIDA,
2006). Early adolescence (ages 11-15 years, or grades 6 to 10) is the period whenlsmdividua
are most likely to try smoking for the first time (U.S. Department of HealthHuman
Services, 1999). Based on epidemiological data, more than 40% of high school seniors have
smoked cigarettes; more than 15% have done so within the past 30 days; and more than 10
percent are daily smokers by the time they graduate from high school (Johnatqr2G£8).
Concern over smoking in youth is further increased by reports documenting the

highly addictive nature of nicotine (Epping-Jordan, Watkins, Koob, & Markou, 1998). For



many adolescents, experimental use of tobacco is self-limiting, but for 30%rer m
experimentation forecasts a long-term and perhaps lifetime addiction G Rresson,
Rose, & Sherman, 1996). Longitudinal studies indicate that the earlier the otudetanio
use, the higher the level of daily smoking (Everett et al., 1999) and the lower ltladiptp
of cessation (Khuder, Dayal, & Mutgi, 1999). Thus, the National Health Objecti2® i6r
is to reduce the prevalence of cigarette use among high school students, which wae 21.9%
2003, to 16% or less (MMWR, 2006).

Research on tobacco use among African-American adolescents is limited.
Epidemiological data describing the percentage of African American hitel 87, 10" and
12" grade students who report daily cigarette use reveals that the prevaleigareftecuse
is generally higher among white youth than among African American youtta@&' &
Muroff, 2002). For example, although between 10% and 30% of white secondary students
are daily smokers, fewer than 8% of African American secondary students gnsoke
frequently (Wallace & Muroff, 2002). Consistent with this prevalence datdrethé for over
the past twenty years is that African American high school seniors haveebsdikély than
white high school seniors to smoke cigarettes daily (Wallace & Muroff, 2002). 986
until 1996, smoking initiation rates among African American female adaitssdeclined or
remained the same, in contrast to increasing smoking initiation rates & framag
American males (Anderson & Burns, 2000). Although smoking initiation rates among
African American males were increasing until 1996, the overall ciganet among African
American adolescent males declined from 19.3 % in 2003 to 14% in 2005 according to the
2006 Morbidity and Mortality Weekly Report (MMWR, 2006); comparable information was

not reported for African American adolescent females. In terms of carsezgiof tobacco



use, based on a report on tobacco use among ethnic minority groups by the Surgeain Gener
African-American men bear one of the greatest health burdens among etiritym

groups, with death rates from lung cancer that are 50% higher than those of whi@D@en (
1998).

Marijuana Use

Marijuana is the most commonly used illicit drug in the United States (NIDA, 2006)
Results from the 2004 National Survey on Drug Use and Health indicated that ist thafla
of 2003, marijuana was the third most commonly abused drug mentioned in drug-related
hospital emergency department visits in the continental United States(N3D04).
Similarly, recent findings indicate that at age 14, marijuana is the mwshonly used illicit
drug (SAMHSA, 2006). A study conducted by the CDC (2006) found that almost 45% of
teenagers had tried marijuana at least once before they finished high schedbdéha
estimated that within one year of an adolescent’s first chance to tryamajjtwo-thirds will
start to use the drug (Van Etten & Anthony, 1997; 1999).

The health and social consequences of marijuana use are a serious concern for
adolescents. For example, adolescents using marijuana may be unable tarengage
educational and psychological tasks because of the cognitive (e.g. impairadrgttent
memory, and learning) and psychological (e.g. mood swings, lack of motivation)
impairments resulting from marijuana use. Relatedly, marijuana usehis¢hgol is
associated with increased risk for school dropout (Green & Ensminger, 2006), poorer
achievement (Donovan, 1996), unplanned pregnancy (Green & Ensminger, 2006), and
psychiatric symptoms and disorders (Shrier, Harris, Kurland, & Knight, 2003)dlticen,

depression (Brook, Rosen, & Brook, 2001), anxiety (Brook, Rosen, & Brook, 2001), and



personality disturbances (Brook, Cohen, & Brook, 1998) have been associated with chronic
marijuana use. Research has shown that marijuana use can have an adverssimpact
memory and learning that may last for days or weeks after the acuis eff¢he drug wear

off (Block & Ghoneim, 1993; Pope, Gruber, Hudson, et al., 2001; Pope & Yurgelun-Todd,
1996). Early marijuana use also has been associated with increased opportunigies to us
cocaine (Wagner & Anthony, 2002), hallucinogens (Wilcox et al., 2002), and other illici
drugs (Lynskey et al., 2006) later in life. Additionally, marijuana use hasfbead to

increase the likelihood of later deviant behavior, including theft, vandalism, daigetel
crimes, assault, and suicide (Brook, Gordon, Brook, & Brook, 1989; Brook, Whiteman,
Balka, Win, & Gursen, 1998; Kandel, Davies, Karus, & Yamaguchi, 1986; Newcomb &
Bentler, 1988). Marijuana treatment admission rates have been found to peak between the
ages of 15 and 17 (SAMSHA, 2002).

There is limited research on the patterns of marijuana use among Adnoancan
adolescents. Based on the 2005 Monitoring the Future Study, approximately 20%can Afri
American eighth graders report ever using marijuana (Johnston et al., 2006). ildi#eava
literature on African Americans indicates that African American yoxtthbé lower rates of
substance use as compared to whites for all drugs, with the exception of naa(\\allace
& Muroff, 2002). Data from the Youth Risk Behavior Surveillance (YRBS) system exVeal
that the prevalence of lifetime marijuana use among high school students washighg
African American males (43.8%) than white males (40.0%) (CDC, 2006). In fadjanar
is the primary substance of abuse among African-American youth adnoitteglbistance
abuse treatment services, representing 66% of all admissions compared to Witesor

(SAMHSA, 2002). In addition to race differences in treatment of marijuan& apeisder



differences among African American youth reveal that treatment amssfor marijuana
abuse were significantly higher for males (82%) than females (188MHSA, 2002). In
terms of consequences of marijuana use, African American youthsaeatlscent
marijuana use has been found to increase their risk of high school non-completion,
delinquency, risky sexual behavior, perceiving drugs as not harmful, having probléms wit
substance use, and having more friends that engage in deviant behavior in lateeadele
(Brook, Balka, & Whiteman, 1999).
Risks for Adolescent Substance Use

In order to develop intervention programs to prevent adolescent substance use, it is
necessary to identify risk factors for substance use. ldentificatibre®é trisks will provide a
better understanding of the etiology of substance use and inform the development of
prevention and intervention programs that are effective and relevant for youth. dRisk fa
for adolescent substance use have been identified on multiple levels ranging from
intrapersonal to macroenvironmental (e.g. Hawkins, Catalano, & Miller, 1992)rdiegdo
Hawkins and colleagues (1992), risk factors for adolescent substance use can lzeigtoupe
two broad classes. The first class of risk factors are contextual and inclietalsow
cultural factors. The second class of risk factors includes individual riskdabiat focus on
important contexts for adolescents, such as the interpersonal environments inljeuths
(e.g., family, school classrooms, and peer groups) (Hawkins, Lishner, Catalanayad
1986; Kandel, Simcha-Fagan, Davies, 1986). Although it is unlikely that one risk factor or
pathway explains the development of substance use problems in adolescence, thidl study w

focus on individual and malleable risk characteristics.



It is critical to examine individual risk factors among African Americdol@scents
prior to examining contextual risk factors because the majority of studies orduralivisks
for substance use have been based exclusively on white samples or mixed ethes genpl
contain too few African American youth to obtain reliable comparisons across ghoups
addition, as noted above, Wallace and Muroff (2002) found that African American and white
adolescents differed significantly in their exposure and vulnerability tosthéactors for
substance use identified in epidemiological research. Therefore, this stuelyamine
internalizing (i.e. depression) and externalizing (i.e. deviant peer @dfiliand conduct
problems) risk factors that have been identified in prior research and the laipplicathese
risks for an African American sample. Two risk pathways will be exploheddéviance-
proneness pathway which highlights externalizing risk factors, and the affelcttiey
pathway which focuses on internalizing risk factors.
Deviance Proneness Framework for Substance Use

Models based on a deviance-proneness framework for substance use propose that the
development of substance use in adolescence occurs within a broader context of2nuternali
behavioral problems in early adolescence. Specifically, the deviance-profraneswork
highlights the occurrence of adolescent substance use in a broader socidl conte
characterized by low behavioral constraint and deviant peer groups wheredrsg
promoted (Chassin, Presson, Sherman, Montello, & McGrew, 1986; Dishion, Capladi,
Spracklen, & Li, 1995). Within these deviant peer groups, adolescent substance use may
communicate a social image of toughness and precocity, and be a means toaexpress
adolescent’s actual or ideal self-concept (Barton, Chassin, Presson, &a8h&882; Jessor

& Jessor, 1977; Sussman et al., 2000). Thus, the deviance-proneness framework posits that



deviant peer affiliation and conduct problems in adolescence are proximal rk fact
adolescent substance use.

Deviant peer groups have been considered a major training ground for delinquent acts
and are a common factor leading to all forms of substance use (Ary et al., h88SinC
Presson, Sherman, Montello, & McGrew, 1986; Dishion, Capladi, Spracklen, & Li, 1995;
Dishion & Lober, 1985; Duncan, Duncan, & Hops, 1994, Erikson, Crosnoe, & Dornbusch,
2000; Hawkins, Catalano, & Miller, 1992). The majority of initial smoking episodas occ
after school, in the company of friends, and in unsupervised households and community
settings (Friedman, Lichtenstein, & Biglan, 1995). Brook and colleagues (1989) Faind t
among high school students, regular marijuana users had more friends who exhib@et devi
behavior and used drugs, and fewer high achieving friends than did nonusers or infrequent
users. In addition, peers provide adolescents with the attitudes, motivations, and
rationalizations to support antisocial behavior and provide opportunities to engage in
delinquent activities (Patterson, DeBaryshe, Ramsey, 1989). Involvement wahtdesers
in early adolescence also has been associated with concurrent and lateceusstgAry et
al., 1999; Erikson, Crosnoe, & Dornbusch, 2000). For example, Dishion and colleagues
(1995) found that association with deviant peers at age 13-14 accounted for 49% variation in
substance use by age 15-16. Research also indicates that peer influgtical ifndoth
early initiation and progression from legal to illegal substances (Grabaltins, Wugalter,
Chung, & Hansen, 1991; Hawkins, Lishner, & Catalano, 1985; Jenkins, 1996).

Consistent with the deviance-proneness framework, there is widespread &mpiric
support for the association between conduct problems and substance use (Hawkins et al.,

1992; Henry et al., 1992; Kellam, Brown, Rubin, & Ensminger, 1983). Conduct problems
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predict adolescent substance use (Henry et al., 1993; Kellam, Brown, Rubin, & Ensminger,
1983), escalations in use over time (Hill et al., 2000; Hussong, Curran, & Chassin, 1998), and
later substance abuse and dependence diagnoses (Chassin, Pitts, DeLadi, 8999). In
addition, conduct disorder is a strong risk factor for adolescent substance useslisorder
(Clark, Parker, & Lynch, 1999; Costello et al., 1999; Disney, Elkins, McGue, & lacono,
1999; Weinberg & Glantz, 1999) and is the most common disorder associated with substance
dependence (Crowley & Riggs, 1995). Substance use generally startsieahitren with
conduct disorder than children without conduct disorder (Robins & McEvoy, 1990; Windle,
1992). For instance, youth who displayed high levels of conduct problems during early
adolescence were at risk for increased levels of tobacco use {ddHason, Lochman, Coie,
Terry, & Hyman, 1998), and according to a recent study, conduct-disordered youth were
more likely to smoke cigarettes earlier than youth without a diagnosis of cahsioicter
(Bagot, Berarducci, Franken, Frazier, Ernst, & Moolchan, 2007). In terms of tuadios
between conduct problems and marijuana use, Fergusson and colleagues (1993) found that
children who had conduct problems in middle childhood were 2.1 to 2.7 times more likely to
engage in early marijuana use than children without conduct problems, even after famil
social background, parental separation, and parental conflict were taken ouatatt a
sample of adolescent males diagnosed with conduct disorder, 42% reported thanaarij
was the first substance they had ever used (Young et al., 1995).

Research indicates that the associations between externalizing riskas sleviant
peer affiliation and conduct problems, and adolescent substance use are strondesfor ma
than for females (Dishion, Capaldi, & Yoerger, 1999), perhaps due to gender deéfenen

parental monitoring and supervision. The available literature suggests thatgaakrally
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have less parental supervision allowing them more unsupervised time outside the Imome tha
females (McHale, Crouter, & Tucker, 1999), which has been associated with more
involvement with and earlier exposure to deviant peers (Barnes & Farrell, 1992), adel a wi
range of delinquent behaviors, including substance use (Dishion & Medici Skaggs, 2000;
Thornberry & Krohn, 1997). Males’ earlier exposure and involvement with deviant peers
may include more involvement in substance use as compared to females who become
involved with deviant peers later (Gorman-Smith & Loeber, 2005). It should be noted that
research suggests even when both males and females exhibit high rates ati@ssath
deviant peers, males might participate in more delinquent acts than femalesuic@mth
& Loeber, 2005). In addition to deviant peer affiliation, gender differences alsdbane
examined among youth with conduct problems and substance use. Conduct problems have
been found to predict substance abuse and dependence for both males and females (Chassin
et al., 1999; Costello et al., 1999). However, the types of conduct problems relevant for
substance use may differ for males and females. For instance, Pedersaelfeagdes
(2001) found that overt conduct problems were found to have a moderate effect upon
marijuana initiation in boys, whereas aggressive and covert conduct problems had strong
effects in girls.
Affect Regulation Framework for Substance Use

Models based on an affect regulation framework for substance use propose that
adolescents use substances as a form of self-medication to decrease aégat
(Carmody, 1989; Khantzian, 1997). For example, the stress-coping model suggests that
substance use is a coping response to distress (Johnson & Kaplan, 1990; Kaplan, Martin,

Johnson, & Robbins, 1986; Kaplan, Martin, & Robbins, 1984; Wills & Shiffman, 1985).
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Similarly, the social stress model (Rhodes & Jason, 1990) suggests that adoietizgats
substance use as a means of coping with stressors (e.g., poor academi@apegfasotial
marginality, conflictual interpersonal relationships, low self-eatesnd depression) that

may arise from their family, school, peer group, or community. According tatha stress
model (Rhodes & Jason, 1990), adolescents may be at higher risk for substance use if they
are unable to develop adaptive coping strategies to offset pressures to uséatrugs.
example, youth with low adaptive coping skills may be more likely to use substatzse
they believe using will enhance their social image, and perhaps help proveds axc

desirable peer groups by making the adolescent appear tougher or more(@tadssin,
Presson, Sherman, Corty, & Olshavsky, 1981). Thus, the social stress model suggests tha
youth who are comparatively low in basic coping skills will be more likelgxperiment

with substances.

Minimizing negative mood and maximizing positive mood are two ways that
adolescents may use substances for stress-reduction. Specifically, individyalise a
substance to reduce negative affect when they are anxious, nervous, irritated, or over
aroused. In addition, individuals may use the same substance to enhance positivdhafie
they are fatigued, depressed, or under aroused (Carmody, 1989; Gilberg &r§preth@S7;
Pomerleau & Pomerleau, 1984; Wills & Shiffman, 1985). The use of substances may
increase positive affect through providing physically pleasurable sensatidrachieving
feelings of relaxation. For example, nicotine can produce arousal or refastdtes
depending on the dose, the time since administration, and perhaps the temporary emotional
state of the individual (Gilbert, 1979; Golding & Mangan, 1982). Individuals may adjust the

physiological level of a particular substance (e.g. tobacco or marijtapejduce affect
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management effects that are consistent with their momentary mood (icisaax
depressed), producing arousing effects or tranquilizing effects as needeaoGly

reported motives among adolescents who start smoking cigarettes include stooklag
and to reduce stress (Dozois, Farrow, & Miser, 1995; Nichter, Nichter, Vuckovic, @uinte
& Ritenbaugh, 1997).

Consistent with an affect regulation framework, cross-sectional obskas found
significant co-occurrence between depression and cigarette smoking iscadtde Brooks,
Harris, Thrall, & Woods, 2002; Coogan, Adams, Geller, Brooks, Miller, et al., 1998; Covey
& Tam, 1990; Fergusson, Lynskey, & Horwood, 1996; Glied & Pine, 2002; Kelder, Murray,
Orpinas, Prokhorov, McReynolds et al., 2001; Whalen, Jammer, Henker, & Delfino, 2001).
For example cross-sectional research has revealed the odds of smokinghgmidogine
dependent are 2 to 4 times greater for depressed adolescents than for noedlepress
adolescents (Fergusson, Lynskey, & Horwood, 1996; Glied & Pine, 2002). Some
longitudinal studies have demonstrated that depression predicts smoking cigiiiéties
Robinson, Haydel, Hayward, Wilson, et al., 1997; Patton, Carlin, Coffey, Wolfe, Hibbert et
al., 1998), whereas others have found that smoking cigarettes precedes depression in
adolescents (Albers & Biener, 20@2hoi, Patten, Gillin, Kaplan, & Pierce, 1997; Goodman
& Capitman, 2000; Wu & Anthony, 1999). The findings of other studies support a bi-
directional association between smoking and depression in adolescents (Brédiséay &i
Andreski, 1993; Brown, Lewinsohn, Seeley, & Wagner, 1996; Lewinsohn, Rohde, & Seeley,
1998; Peterson, Schultz, Chilcoat, & Andreski, 1998; Windle & Windle, 2001). Although the
nature of the longitudinal association between substance use and depression inmnagsi@desce

somewhat unclear, there is more evidence to support substance use initiation assiprogr
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as a consequence of depression (Anda, Williamson, Escobedo, Mast, et al., 1990; Glass,
1990; Tyas & Pederson, 1998; Wang, Fitzhugh, Green, Turner, Eddy et al., 1999; Cicchetti
& Toth, 1998).For instance, one study found serious and persistent depression at baseline
predicted cigarette smoking 2 years later (Windle & Windle, 2001). Relatedlysdegdre

mood has been found to predict first-time use of marijuana in secondary-school students
(Paton, Kessler, & Kandel, 1977).

Some studies suggest that associations between mood disorders and symptoms, such
as depression, and substance use problems are stronger for females thagsfor mal
(Federman, Costello, Angold, Farmer, & Erkanli, 1997; Whitmore, 1997). For example,
research indicates that depressive symptoms are significantly ssdauaitn increased risk
for smoking cigarettes in adolescent females and not in adolescent matedd@osl.,

1999; Simantov, Schoen, & Klein, 2000). Similarly, McLean, Paradise, and Cauce (1999)
found depression related to a composite substance use index (alcohol, marijuana, and hard
drugs) primarily among females, but not among males. The higher rates aicadble
depression in females compared to males provide a partial basis for whgdbiatasn

between depression and substance use may be more common among females than males
(Cohen et al., 1993; Fergusson, Horwood, & Lynskey, 1993; Nolen-Hoeksema & Girgus,
1994). Females’ earlier development of basic psychobiological, cognitive, and emotion
regulating capacities promote socialization patterns that may dirkcinto internalizing,

rather than externalizing behaviors (Keenan & Shaw, 1997). Byrne and Mazanov (1999)
reported that the impact of different types of stressors and smoking varieddsr guch

that relationships were stronger for females, particularly with respéaintily-related stress

and smoking. These results may reflect differences between females asdmihaé ways
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they cope with depressed mood. White and Huselid (1997) have suggested that personal
psychological motivations such as relief of stress are more stronglydrébesubstance use

in adolescence for females. More empirical research is needed to examilee differences

in the effects of stress and coping, depression and substance use.

Early Childhood Risks and the Development of Substance Use

Research based on deviance proneness and affect regulation frameworks of
adolescent substance use primarily have focused on proximal risks for aclodetstance
use; specifically, these frameworks have focused on externalizing andlizieg risks
during adolescence (Boyle et al, 1992; Hawkins et al., 1992; Wallace & Muroff, 2002).
However, developmental models emphasize early childhood risks that may inbeease
likelihood of developing depression, deviant peer affiliation, and conduct problems, the risks
highlighted in the deviance proneness and affect regulation frameworks. These
developmental models suggest that to understand maladjustment in adolessence it i
important to examine adjustment in early childhood. In addition, these models eraghasiz
importance of transitions throughout childhood.

Children encounter a variety of ecological transitions throughout childhood that
require adjustment to new or altered environments (Bronfenbrenner, 1979). Positive
adjustment occurs when children are able to adapt to developmental demands and
expectations during these times of transition; such adaptation contributes toertra@etd
better preparedness for resolving subsequent tasks of development. In cantrpsindsed
or inadequate resolution of developmental tasks or demands results in maladjusth@nt a

decreased likelihood of positive adaptation to later developmental demands. Thus, early
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competence tends to foster later competence, and similarly, early ineoicgétnds to
promote later incompetence (Cicchetti & Toth, 1998).

A key developmental challenge early in life is the transition to formal sctgpoli
(Cicchetti & Schneider-Rosen, 1986; Kellam, Branch, Agarwal, & Ensminger, 1L8d8;&
Price, 1987; Sroufe, 1979; Sroufe & Rutter, 1984)the United States, first grade typically
represents a child’s first legally required full-day educational expezieDuring this
transition, children are required to meet social, academic, and behavioral demaeds of t
teachers, parents, and their classmates, including meeting new acellglieicges (Bogat,
Jones, & Jason, 1980), learning new school and teacher expectations (Bensen, Haycraft
Steyaert, & Weigel, 1979), and gaining acceptance into a new peer group (Holé&nd e
1974). Children who are able to positively adapt in their transition to school exhibit
behaviors appropriate to the setting, such as sitting still, paying atterdising their hand
to participate, avoiding fights, and not being disruptive to others. These adaptiveolsehavi
help children to meet the expectations placed on them by teachers and padeiats)itate
the likelihood that they will be able to form new relationships with their peers. Cehyers
children unable to positively adapt in their transition to school may develop reasinas
anxiety, aggressive behavior, avoidant behaviors, or negative attitudes towardisahool
may be indicative of early adjustment difficulties that, in turn, may distifdren’s future
progress (Ladd & Price, 1987). These reactions may negatively alter a chilefspeental
trajectory and increase risk for later depression, deviant peertaffiliand conduct
problems (Kellam & Rebok, 1992). Thus, early childhood maladjustment can serve as an

antecedent to adolescent mental health problems and behavior problems. Two markers of
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early childhood maladjustment with implications for adolescent behavior aressiggre
behavior and low academic readiness.

Early Aggression

The developmental model on antisocial behavior (Patterson, Reid, & Dishion, 1992)
and life course/ social field theory (Kellam, Branch, Agarwal, & Ensmijrif¥5) have
identified early aggressive behavior as a childhood risk for later antibatialior,
including deviant peer affiliation and conduct problems. Specifically, youth éxigibi
aggressive and socially maladaptive behaviors at home and/or school may bé bgjecte
parents, teachers, and well-adjusted peers in the elementary and middlg/ealsdrhis
rejection may lead to inadequate parental supervision and monitoring of the youthteacti
(Loeber & Dishion, 1983). Due to the lack of supervision, the youth may drift into a deviant
peer group, where they are likely to be offered the opportunity to engage in anaidefar
antisocial and delinquent behaviors, including substance use (Hirschi, 1969; Jessmr& Jes
1977; Brook et al; 1989; Patterson et al., 1992). In terms of the association between
aggressive behavior and conduct problems, the severity of aggressive actsalag as
development occurs. Children exhibiting aggressive behavior may later engaggimgbull
taunting, threatening, name calling, breaking rules, and swearing whidheaaeteristic of
conduct problems. As children get older, their aggression may be marked by more violent
behavior such as initiating physical fights, injuring others, and the useapbws, which
also are indicators of conduct problems. Findings from several preventiomavals
emphasized the importance of targeting aggressive behavior during thderadntary
grades for preventing later conduct problems (Hawkins, Catalano, Morrison, OlDonne

Abbott, & Day, 1992; Hawkins, Von Cleve, & Catalano, 1991; Kolvin, Miller, Fleeting, &
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Kolvin, 1988; Tremblay et al., 1992). Thus, the existing evidence suggests that deviant peer
affiliation and conduct problems, proximal risks for adolescent substance usesrreags
mechanisms linking early aggression with adolescent substance use.

Early Academic Readiness

Life course/social field theory (Kellam, Branch, Agarwal, & Ensminger, 18@5)
identified low academic readiness as a childhood risk for later depressidasé&sbed in
life course/social field theory, low academic readiness is charadriza lack of adaptive
behaviors such as eagerness to learn, engagement in academic achilitie) pay
attention, effort to master concepts presented by the teacher, and achisvemesignments
and tests. Children with low academic readiness often are unable to pagmtmnot
come prepared for class, and show low effort; as a result they may receitreentegalback
from parents, teachers, and well-adjusted peers. This negative reinfoteeayelead to
negative self-perceptions, demoralization, low perceived academic compeiethce
decreased motivation, which in turn, may lead to decrements in psychologicbhbwnegl)-
including depression (Blechman, McEnroe, Carella, & Audette, 1986; Eccles, Lord, &
Roeser, 1996). Perceptions of being academically competent and receivingaptexiigave
been linked with a reduced risk for emotional difficulties, while low perceived academ
competence is related to depressive symptoms in children (Blechman, McEneda, @ar
Audette, 1986; Cole, 1991). For example, first-grade problems in academic readimess hav
been found to predict teenage depressive symptoms (Kellam, Brown, Rubin, & Ensminger,
1983). Thus, the existing evidence suggests that depression, a proximal risk for adolescent
substance use, may serve as mechanism linking low academic readinesthoodhiith

adolescent substance use.
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Summary of Early Risks

Given the evidence indicating that early maladjustment leads to laterjusataeint,
it is critical to understand how both proximal and distal risks may be potentiatdertes to
adolescent substance use. In addition, the ability to forecast negative aitcome
adolescence based on early childhood risks can enable researchers to desigis phagram
facilitate children’s adaptation, especially during times of transitoprevent subsequent
maladaptation. Aggressive behavior and low academic readiness in early childhood ar
particularly important risks, because they may be signs of early adpidiffeulties that
are associated with a decreased likelihood of positive adaptation to latexheestal
demands and risk for adolescent mental health and behavioral problems. In sumsjaggres
and low academic readiness appear to be early risks that predispose childrerstzadole
substance use because of their influence on deviant peer affiliation, conduct praviém
depression, proximal risks for adolescent substance use.
Purpose of the Study

The present study will examine the process by which aggressive behavior and low
academic readiness in early childhood influences the risk for adolescenansehste among
a community epidemiologically-defined sample of urban African Americareadents. It is
hypothesized that aggression in grade 1 will lead to deviant peer affikateboonduct
problems in grade 6, which in turn, increase the risk for tobacco and marijuana uskein gra
10 (see Figure 1). In addition, it is hypothesized that low academic readirggasié 1 will
lead to depressive symptoms in grade 6, which in turn, increases the risk footabdcc

marijuana use in grade 10 (see Figure 2). Thus, the effects of eartjusateent (i.e.,
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aggressive behavior and low academic readiness) on adolescent substance use are
hypothesized to occur indirectly through deviant peer affiliation, conduct prepserd
depression. Additionally, gender differences in pathways to adolescent substanié hes
tested. It should be noted that although there is extensive evidence that eadgiaggse
predictive of deviant peer affiliation and conduct problems, early aggressionaqureadict
later depression. Similarly, while there is more evidence that low madeadiness in early
childhood is an antecedent for later depression, it is possible that low acaeledimess also
may predict later externalizing problems, such as deviant peer affilad conduct
problems. Therefore, exploratory analyses will be conducted to examine teesatal
pathways to adolescent substance use.

Figure 1. Deviance Proneness Framework.

Deviant
Peer
Affiliation
. Substancse
Aggressior Use

Conduct

Problems

Grade 1 Grade 6 Grade 10
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Figure 2. Affect Regulation Framework.

Academic D ) Substance
Readiness » Lepression > Use
Grade 1 Grade 6 Grade 10

This study will contribute to the existing substance use literature in sevegyal The
majority of prior research on substance use has been cross-sectional, timeitadglity to
understand causal models for adolescent substance use. The current study uséisgrospec
longitudinal data to understand how early childhood and early adolescent risks may enfluenc
adolescent substance use, and will enhance understanding of proximal and distal risks for
adolescent substance use. Much prior research has focused on risk factorssfolesyate
the evidence that indicates that females are subject to the same or additioeglienoss
from the use of substances (Deykin & Buka, 1994; Glassman et al., 1990; Kandel et al.,
1991; Martin et al., 1997). Therefore, this study will examine risks for males ankkéms
well as gender differences in risks for adolescent substance use. Furthanteanalizing
risk factors for adolescent substance use have been understudied relatigenaizixiy risk
factors. Thus, this study will provide further information about the associatioedm®tw
internalizing risks and adolescent substance use. Finally, most researel studsks for
adolescent substance use have focused on white youth; however, as Wallace and Muroff
(2002) point out, African American and white youth differ in their vulnerabilityhéortsk

factors identified for substance use. Therefore, this study will providesfuriformation
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about whether risks for substance use identified with other ethnic groups applycenAfri
American adolescents.
Hypotheses

Deviance Proneness Model

Hypotheses for the indirect effect of early aggressive behavior on adolescent
substance use are based on life-course/social field theory (KeltanciB Agarwal, &
Ensminger, 1975) and Patterson, Reid, and Dishion’s (1992) model of the development of
antisocial behavior, each of which provide a theoretical basis for early siggrbshavior as
a distal risk for adolescent substance use and deviant peer affiliation and coadligchpras
proximal risks for adolescent substance use, particularly for malesi¢sse ).
1. Aggressive behavior in grade 1 will be significantly positively associatadcamduct
problems and deviant peer affiliation in grade 6.

la. Gender will moderate these associations, such that the strength of thetiaasoci

will be greater for males than for females.
2. Deviant peer affiliation in grade 6 will be significantly positively asged with
substance use (i.e., tobacco use and marijuana use) in grade 10.

2a. Gender will moderate these associations, such that the strength of tregiaasoci

will be greater for males than for females.
3. Conduct problems in grade 6 will be significantly positively associated withasiglbsuse
(i.e., tobacco use and marijuana use) in grade 10.

3a. Gender will moderate these associations, such that the strength of thegiaasoci

will be greater for males than for females.
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Affect Regulation Model

Hypotheses for the indirect effect of low academic readiness on adoladostainse
use are based on life course/social field theory (Kellam, Branch, Aga&\kalsminger,
1975) which provides a theoretical framework for how academic problems irckédlyood
can serve as a distal risk for adolescent substance use, and depression caraggwdraal
risk for adolescent substance use, particularly for females.
1. Low academic readiness in grade 1 will be significantly positivebcagsd with
depressive symptoms in grade 6.

la. Gender will moderate this association, such that the strength of the amsociati

will be greater for females than for males.
2. Depressive symptoms in grade 6 will be significantly positively assdordth substance
use (i.e., tobacco use and marijuana use) in grade 10.

2a. Gender will moderate these associations, such that the strength of tregiaasoci

will be greater for females than for males.
Exploratory Analyses
1. As discussed above, considerable research highlights the link between aggreddater
externalizing problems. In addition, it is possible that low academic readingede 1 also
may predict externalizing risks in grade 6. Specifically, children witdexo& problems
may become frustrated, develop a lowered self-image, feel demoralizedk arskgse of
attachment to school which may increase their risk for externalizing behéweor
disruptiveness, aggression, defiance) (Hinshaw, 1992). In addition, Pattersoneaglesl
(1989) suggest that early achievement problems can contribute to rejectiondogiato-

peers and greater affiliation with deviant peers, which in turn increaseskier lster
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aggressive and delinquent behavior. An adolescent may associate with deviaahg@eers
engage in antisocial behaviors in an attempt to boost their self-esteem anof $&hseging
(Rosenberg, Schooler, & Schoenbach, 1989). Therefore, exploratory analyses will be
conducted to examine whether there is a significant positive association beiween |
academic readiness in grade 1 and deviant peer affiliation and conduct problends . gra
2. Cole, Martin, and Powers (1997) competency-based model of depression and Patterson
and Capaldi’'s (1990) failure model are two theoretical models that provide support for
aggressive behavior leading to depressive symptoms. Specifically, eagsigg may
predict later depression because children exhibiting aggressive antysnaladaptive
behaviors at home and/or school may experience rejection and negative apfpoansals
parents, teachers, and peers in the elementary and middle school years. Tivis negat
feedback received from parents, teachers, and peers may lead to negagigeceplions

and subsequent depressive symptoms (Eccles, Lord, & Roeser, 1996). Thereforegpexplora
analyses will be conducted to examine whether there is a significant passgiveation
between aggression in grade 1 and depressive symptoms in grade 6.

3. The primary goal for the present study is to examine the indirect path€beajiaele 1

and grade 6 risks, and grade 6 risks and grade 10 substance use. These indisewflEHect
tested because early risks may initiate a sequence that leads to lawribse. However,
it is possible that grade 1 risks may exert a direct effect on grade 10nsebhssa. Results
from some prospective studies have indicated that early aggression and lowiacadem
readiness assessed as early as first grade predict adolesctartcaubse (Ensminger,
Kellam, Rubin, 1983; Farrington, 1987; Kellam, Brown, Rubin, & Ensminger, 1983;

Mitchell & Rosa, 1981; Spivak, Marcus, & Swift, 1986). Therefore, direct effectsleat

25



grade 1 risks and grade 10 substance use will be tested. If direct effadsrbgtade 1 risks
and grade 10 substance use are present, grade 6 risks will be examined assnoédiator

direct effects between grade 1 risks and grade 10 substance use.
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Methods
Participants

The sample for this study is comprised of participants in the Second Generation
Baltimore Prevention Program at Johns Hopkins University (JHU), an evaluation of
universal school-based preventive interventions. At the start of the 1993 acadentd §ear
first-grade students were recruited from 27 classrooms in 9 public eleynectiaols
primarily located in western Baltimore. Using a randomized block desigmetesaand
students were randomly assigned either to the Family—School Partnatshipntion, the
Classroom-Centered intervention, or a control condition. The Family—School Banpner
intervention and the Classroom-Centered intervention sought to reduce aggressive and
disruptive behavior and improve academic achievement by targeting parepiirtdsci
practices and classroom behavior management practices, respectivehteiventions
were only provided over the first grade year.

Of the 678 children in the original sample, approximately half (53.2%) were Atale
entrance into first grade, these children ranged in age from 5.3 to 7.7 years, widh age
of 6.2 years. Over half of the children (63.4%) were eligible for free or redueld, lan
indicator of low socio-economic status. Approximately 87% (N= 585) of the savagle
African American. These 585 African American youth are the sample oésttier the
present study.

Procedure

Of the 678 children available for participation in fall of first grade, wriftarental

consent and assent was obtained for 97% of the children. Three percent of the'shildren

parents or guardians refused to allow their children to participate or refussgphémd to the
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consent request despite repeated attempts at obtaining consent. There wgridicansi
differences in terms of socio-demographic characteristics (e.ganalgeex) or intervention
condition between consenting and non-consenting children. Ninety-three percent of the
children remained enrolled in project schools through grade 1 and completed the one-year
intervention in their assigned intervention or control condition. Follow-up assessmeats we
conducted in the fall and the spring for grade 1, and then annually in grades 2 and 3.
Additional follow-up assessments were conducted on an annual basis in grades 6 through 12
and two subsequent years. In terms of grades 6 through 11 follow-ups, writtenlparenta
consent was obtained for 588 of the 678 (86.8%) youth for follow-up through the spring of
2004. For the grades 6 through 11 follow-up, parents refused consent for 39 children (5.7%),
3 were deceased (0.4%), and 48 (7.1%) proved unlocatable during the fielding period or
failed to provide written consent after repeated requests.

In the present study®"rade academic readiness and aggression were assessed via
teacher report. In grade 6, youth with consent who provided assent werecaskmut tt
about their depressive symptoms, deviant peer affiliations, and conduct problems. A
comprehensive substance use assessment was given in grade 10, includingeassess
tobacco and marijuana use.
Measures

Demographic Informationnformation was collected on participants’ gender, age,
and receipt of free or reduced lunch, a proxy for low socioeconomic status. Family
socioeconomic information, including family income and parent education, also was

collected.
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Grade 1 Assessments

Aggression and Academic Readinesggression and academic readiness were
assessed using the Teacher Observation of Classroom Adaptation-Re@Sd KT
Werthamer-Larson, Kellam, & Wheeler, 1991), a structured interview designedsoimae
teachers’ perceptions of their students’ adaptation within the classroom. THe R@@s
developed and employed by the JHU Prevention Intervention Research CentgrifRhieC
evaluation of the tand 2° generation JHU PIRC trials. Teachers were asked to respond to
43-items pertaining to the child's adaptation to classroom task demands ovst tineé
weeks on a frequency scale ranging from 1 to 6 (1 = not at all, 6 = always). UeRO
assesses multiple domains including accepting authority (the maladaptivbding
aggressive/disruptive behavior), attention/concentration (attention/conaanfredblems),
self-regulation (impulsivity), motor control (hyperactivity), peer libdity (peer rejection),
and social participation (or shy and/or withdrawn behavior). Iltems for thesealds were
largely drawn from the DSM-III, 1lI-R and IV (American PsychiatAissociation, 1994) with
the exception of peer likeability/rejection and social participation (shy anitfzatrawn
behavior).

Aggressive behavior in grade 1 was measured using the aggressive/disruptive
behavior subscale. A summary aggression score was created by takireathefrihe 5
items comprising this scale. Coefficient alpha for the aggressive/dissuyghavior subscale
was .94 in grade 1. The 1-year test-retest intra-class reliabilitiiateefs for the
aggressive/disruptive subscale ranged from .65 to .79 over grades 2-3, 3-4, and 4-5- The test
retest (intra-class) correlation for the composite score for the aggréehavior/authority

acceptance items was .76 over a two-month interval. In terms of predictidiéyyah grades
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1-5, respectively, the aggressive/disruptive behavior subscale significadlgtpd
adjudication for a violent crime in adolescence and a diagnosis of Antisociah&éxs
Disorder at age 19-20 in the 1st generation JHU PIRC trial and follow-up (R&tikoat,
Leaf, lalongo, & Kellam, 2004; Schaeffer, Petras, lalongo, Poduska,& Ke2dD3).

Academic readiness in grade 1 was measured using 9 TOCA-R itemsrasstesi,
attention, eagerness to learn, and engagement in academic activities. ArgsTone was
created by taking the mean of these items. The coefficient alpha faratienaic readiness
subscale was .96 in grade 1. In middle school, for each unit increase on the TOCA-R
academic readiness subscale, there was a 36% reduction in the odds of repeciaig s
education services.

Grade 6 Assessments

Deviant Peer AffiliationDeviant peer affiliation was assessed usingskgosure to
Deviant Peers (Capaldi & Patterson, 1989) measure. Youth were asked incfooimed
format to indicate how often their peers have engaged in antisocial behaviors $uitimg
or threatening someone, stealing, and damaging other’s property. In th& pegsple, the
coefficient alpha was .76 in grade 6. In terms of the concurrent validity, deveant pe
affiliation in grade 6 was significantly related to less parental monitonitgessing
community violence, and being a victim of community violence in grade 6 (Lambert
lalongo, Boyd, & Cooley, 2005). In terms of the predictive validity, deviant pékatadin
in grade 6 was significantly related to witnessing community violenceaotegr7 and 8 and
being a victim of community violence in grade 7 and 8 (Lambert et al., 2005).

Conduct ProblemsConduct problems were assessed using the Teacher Report of

Classroom Behavior Checklist (TRCBC), an adaptation of the TOCA-R (WertHaarsson
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et al., 1991). The TRCBC was used in grades 6 through 10 to assess the youths’ classroom
behavior. Iltems were largely drawn from the DSM-11I-R and IV (Amerieaychiatric
Association, 1994). A checklist format was used rather than conducting intermieviddle
school due to concerns over the costs and logistical burden of interviewing upwards of 300-
400 teachers in over 130 schools. Like the TOCA-R, the domains assessed in the TRCBC
were accepting authority (the maladaptive forms being Conduct Problems andtiOpglos
Defiant Behavior), attention/concentration and readiness for work (or atteoticehtration
problems), and social participation (or shy behavior). Also measured were stgd#ént
regulation (impulsivity), motor control (hyperactivity), and likeabilitygpe

likeability/rejection).

Conduct problems in grade 6 was measured using 7 TOCA-R items assessing whether
the youth skipped school, lied, bullied classmates, started physical fights, toak other
property, hurt others physically, and damaged other peoples property. A sumonarywas
created by taking the mean of these items. The coefficient alpha foR@BJ Conduct
Problems subscale in middle school was .91. In terms of the concurrent validitpnithecC
Problems subscale was significantly related to whether a child had beended from
school during elementary and middle school.

DepressionDepressive symptoms were assessed using the Depression subscale of
the Baltimore How | Feel-Adolescent Version, Youth Report (BHIF-AYgrigo, Kellam, &
Poduska, 1999), a 45-item, youth self-report measure of depressive and anxious symptoms
Respondents indicate the frequency of depressive and anxious symptoms ovetwuloe last
weeks on a four-point scale. Depression items were generated directlp btV

(American Psychiatric Association, 1994) criteria for depressive disofder Major
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Depression, Dysthymia) or drawn from existing child self-report mesisimauding the
Children’s Depression Inventory (Kovacs, 1983), the Depression Self-Ratilgg(Bsarnow
& Carlson, 1985), the Hopelessness Scale for Children (Kazdin, Rodgers, & Colbus, 1986)
the Revised-Children's Manifest Anxiety Scale (Reynolds & Richmond, 1985)h&
purpose of this study, a summary score was created by summing across thed$iarepr
items to yield a Depression subscale score and anxiety symptoms wexamotegl. The
alpha for the depression items in grade 6 was .80. In middle school, the BHIF [#pressi
subscale was significantly associated with a diagnosis of major deprdsorder on the
Diagnostic Interview Schedule for Children 1V (Shaffer, Fisher, Lucakabu& Schwab-
Stone, 2000).

Grade 10 Assessments

Substance Us&ubstance use was assessed using the Monitoring the Future National
Survey (MTENS, Johnston et al., 1995) using the audio computer assisted seldwntervi
(ACASI) method. Each student sat with individualized headphones and a response keyboard
connected to a laptop computer which had been pre-programmed to present each
standardized item in sequence, using both visual and audio format. The assessnafit was s
paced, and the students marked their responses under private conditions that mtaneathai
by a member of the assessment staff who took care not to observe the responding and to
prevent observation by others in the vicinity. Use of the following substancessessed:
tobacco, alcohol, marijuana, cocaine, crack, heroin, ecstasy, and inhalants. Only tobacco us
and marijuana use in Grade 1 were examined the present study. In the MTFENS, tobacco us
includes both cigarettes and chewing tobacco. Adolescents were asked abeqguireciy

of their tobacco and marijuana use in the past year with two separate itemscAddeated
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each item on a Likert scale: 0 (none), 1 (once), 2 (twice), 3 (3-4 times), 4n(&H,t5 (10-
19 times), 6 (20-39 times) and 7 (40 or more times).
Data Analytic Strategy

Preliminary Analyses

Means and standard deviations for study constructs were calculated. @orselat
were examined to determine associations among each of the variables od#ieAnalyses
for males and females were conducted separately. Gender differences imteeypdo
adolescent substance use were formally tested by using multiple groygeanal

Path Analysis

A structural equation modeling (SEM) framework was used to examine the
associations between the study variables. Path analysis was used bealysss avere
performed using observed variables and not latent variables. A benefit of using an SEM
framework is that it allows the examination of each exogenous independent variable
simultaneously, and the fit of the hypothesized model can be tested againatia#ter
models. Although multiple regression analysis can be used to analyze path maddels, it
not provide an overall test of the model fit, making it difficult to compare competing snodel
or test constraints on models. In addition, SEM allows for the examination of tedreteor
terms, which are likely to occur when collecting data on problem behaviorsdhabdl.
Because of the problem of compounding of measurement error when computingiamterac
terms, several authors have maintained that SEM strategies provide ledskaa@mation
of moderator effects because regression strategies tend to undeeetareftect size of the
interaction term, particularly as measurement error in the prediadamaderator variable

increases (Jaccard & Wan, 1996; Peyrot, 1996; Ping, 1996). Therefore, hypothesized
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moderation by gender will be tested using multiple group analyses, the preferned foet
testing moderation in SEM (Holmbeck, 1997).

The overall fit of the deviance proneness and affect regulation models prgdicti
tobacco use and marijuana use will be evaluated using multiple indicatorsGdfi f@quare,
Comparative Fit Index (CFl), Tucker Lewis Index (TLI), and Root Mean Sdtraoe of
Approximation (RMSEA). Chi-Square is used as a measure of fit between tpke sam
covariance and fitted covariance matrices. Small, non-significarsioclaire values are
indicative of good fit (MacCallum et al., 1996). However, it should be noted that chi-square
values in large samples are often significant (Bollen, 1990). For models with abol20 t
cases, chi-square is a reasonable measure of fit; however, with moteisonatthan 200
cases, the chi square is almost always statistically significeotder to make chi-square
less dependent on sample size, the relative chi-square (the chi-square fitividiesd by
degrees of freedom) can be used. However, there is no consensus about what value indicate
a good fit. According to Ullman (2001), a value of 2 or less reflects a good fiteaghKline
(1998) says 3 or less is acceptable. Some researchers consider values as duigl| @st®
fit. Given the lack of consensus about chi-square values indicative of good modhé fit, c
square should be used with other indicators of fit. Hu and Bentler (1995) suggest that CFI
and TLI values above .95 indicate good fit. RMSEA values less than .08 representédecepta
fit and RMSEA values equal or less than .05 represent good fit (Browne & Cudeck, 1993).

Testing the Deviance Proneness and Affect Regulation Paths

The hypothesized path models as shown in Figures 3 and 4 will be analyzed using
Mplus5.1 statistical software (Muthén & Muthén, 1998-2008). Specifically, grade 10

substance use will be regressed on grade 6 risks (i.e., depression, deviantlipdgienatind
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conduct problems), and grade 6 risks will be regressed on the grade 1 risks (low @academi
readiness and aggression). Correlations between study variables assdssednretyear
(e.g., low academic readiness and aggression) will be examined to accourd fesbiang
from shared method variancBobacco use and marijuana use will be tested in the same
model. Analyses will be conducted separately by gender.

Testing Moderation

Multiple group analyses will be performed to determine if there arefisgmi gender
differences in the hypothesized paths (See Figures 3 and 4). The overala@hohedel
will be tested under two conditions: a) when the association between the predictor and
criterion is constrained to be equal (i.e., an equality constraint for nmaldsraales)
(Farrell, 1994; Jaccard & Wan, 1996), b.) when the association between the predictor and
criterion can vary as a function of gender (i.e., no equality constraint for evaldemales.
Gender differences in each of the paths will be examined separately. Fore&xantgdt
gender differences in the path between low academic readiness and depsgspioens, a
model with all paths constrained to be equal for males and females will be edmptr a
model in which the path between low academic readiness and depressive symiteens i
estimated for males and females. The magnitude of the difference betvwseunare values
for these two models determines whether gender moderates this path. 8peafic
significant improvement in model fit when the paths are freely estimatedstsigigat gender
does moderate the path. A significant improvement in model fit is evidenceddyifecant
difference in chi-square model fit between these models. This chi-squareme is
distributed as a chi square with one degree of freedom (i.e., when the model isroEohstrai

there is one less degree of freedom to estimate).
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Figure 3. Proximal and Distal Risks for Tobacco Use.
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Figure 4. Proximal and Distal Risks for Marijuana Use.
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Power Analysis/Sample Size

When using a SEM framework the sample size should not be “small” because SEM
relies on tests, which are sensitive to sample size, in addition to the magnituifierencies
in covariance matrices. When the sample size is too “small,” paramiteates will be
unstable and significance tests will lack power. In the literature, sazplke commonly run
200 - 400 for models with 10 - 15 indicators. One survey of 72 SEM studies found the
median sample size was 198. Loehlin (1992) recommends at least 100 cases, \p@&&ferabl

Hoyle (1995) also recommends a sample size of at least 100 - 200. Kline (1998) considers
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sample sizes under 100 to be "untenable" in SEM. A sample of 150 is considered too small
unless the covariance coefficients are relatively large. With over texbhes, sample size

under 200 generally means parameter estimates are unstable and sagiBsislack

power. In general, the literature on SEM states that sample size should Isé 20 leare

than 8 times the number of variables in the model (Garson, 1998). In addition, Mitchell
(1993) also recommends that there be 10 to 20 times as many cases as variables. Anothe
recommendation is to have at least 15 cases per measured variable or indieaois(S

1996). In contrast, Bentler and Chou (1987) allow as few as 5 cases per parameé&s est
(including error terms as well as path coefficients) if one has met alhgstaptions.

Although there is no accepted standard when calculating sample size for a SEM
framework, as noted above there have been multiple recommendations made ito assis
calculating an estimate for a sample size. In order to calculate auminsample size,

Steven’s (1996) recommendation is used. For the present study there are sixtsarsdrifc
15 cases are used per measure, a total of 90 cases are needed. The presesamnsple\gee
(in excess of 500) provides an adequate sample according to Steven’s (1996) aRdntler
Chou’s (1987), Hoyle’s (1995), Loehlin’s (1992), and Mitchell’'s (1993) criteria noted above.

In addition, there are enough cases to run models separately by gender.
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Results

Descriptive Statistics and Associations among Study Variables

Means, standard deviations, and ranges for all study variables are ptesdrable
1. Teachers reported significantly higher levels of academic readanegds M = 4.37)
than for boys = 3.91),t = -4.36,p < .001. Teachers also reported significantly more
aggressive behavior for boydl & 1.80) than for girlsMl = 1.40),t = 6.00,p < .001.
According to teachers’ report, boyd € 1.73) were more likely to exhibit conduct problems
than girls M = 1.39),t = 5.76,p < .001. Boys and girls reported similar rates of depressive
symptoms i for boys = -0.71M for girls = -.72;t = -.26,ns), and similar levels of
affiliation with deviant peerd\ for boys = -0.71M for girls = -.72;t = 0.81,ns). There were
no gender differences in youth reports of the frequency of thBigte@ie tobacco or

marijuana use.

Tablel
Means and Standard Deviations of Study Variable§ éwal Sample and By Gender
Total Sample Males Females
Variable M (SD) Maximum M (SD) M (SD) T-test
Range

Academic Readiness¥L  4.13 (1.31) 1-6 3.91 (1.31)4.37 (1.26) -4.36
Aggressive Behavior f)  1.61 (.84) 1-6 1.80 (.95) 1.40(.62) 6.00
Depressive Symptoms'p .72 (42) 0-252 .71 (40) .72 (45) -.26

Deviant Peer Affiliation (§) 1.75 (.67) 1-4.83 1.80 (.69) 1.70(.64) 1.72

Conduct Problems {3 1.57 (.66) 1-5 1.73 (.73) 1.39(.51) 5.76
Tobacco Use (1) 77 (1.75) 0-7 80 (1.85).73 (1.63) .37
Marijuana Use (10) .88 (1.88) 0-7 97 (2.00) .77 (1.74) 1.16
Note. p <. 05.
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Bivariate associations among independent variables (grade 1), hypothesized
mechanisms (grade 6), and substance use outcomes (grade 10) for males aacdfemale
presented in Table 2. Lower teacher-reported academic readiness wastedsath higher
teacher reports of males’ aggressive behavior and conduct problem$2,p < .001;r = -
.22,p < .001, respectively). Similarly, lower teacher-reported academiaesssiivas
associated with higher teacher reports of females’ aggressive behaveanaldt problems,
(r=-.39,p<.001;r =-.27,p < .001, respectively). Teacher reports of academic readiness
and depressive symptoms were negatively correlated for femalesl6,p < .05);
specifically, lower teacher-reported academic readiness wasasdoaith higher reports of
depressive symptoms for females. Teacher reports of academic readohdspiessive

symptoms were not correlated for males €.11,n9).

Table2

Correlations Among Study Variables for Males andhbkes

Variable 1. 2. 3. 4. 5. 6. 7.

Grade 1

1. Academic Readiness - -39-15 -04 -27° -08 -08
2. Aggressive Behavior 52 - -03 -05 .19 .10 11

Grade 6

3. Depressive Symptomsfs  -.11 .04 - 27 .06 .02 .10
4. Deviant Peer Affiliation ) -.10 .06 33 - .09 .08 19
5. Conduct Problems (§ -227 260 .07 19 - 21 15

Grade 10

6. Tobacco Use (1) -03 .04 .09 15 257 - 66"
7. Marijuana Use (10) -02  -09 .00 .08 i6 557 -

Note Correlations for females are above the diagamatelations for the males are
pelow th*e* diagona**I;
p<.05, p<.0l, p<.001
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Teacher reports of aggressive behavior and conduct problems were positively
associated for males € .26,p < .001) and females € .19,p < .01), indicating that higher
teacher-reported aggressive behavior was associated with higher tegares-of conduct
problems. Depressive symptoms were positively associated with deviatffdedion for
males ( = .33,p <.001) and females € .27,p < .001), indicating that higher youth-reported
depressive symptoms were associated with higher reports of deviant peioatfDeviant
peer affiliation was significantly positively associated with conduct pnable = .19,p <
.01) and significantly positively associated with tobacco use.19,p < .01) for males only.

Deviant peer affiliation was positively associated with marijuana uderftales I( =
.19,p < .01), but not for males € .08,ns). Higher teacher-reported conduct problems were
associated with higher reports of tobacco use and marijuana use form¥al2s,p < .001,;

r =.20,p < .01, respectively). Similarly, higher teacher-reported conduct problenes w
associated with higher reports of tobacco use and marijuana use for fanralg$,p < .01;

r =.15,p < .05, respectively). Tobacco use and marijuana use were positively assémiat
males ( = .55,p < .001) and females € .66,p < .001).

Path Analysis

Path analysis using plus 5.1 (Muthén & Muthén, 1998-2008) was used to examine
the hypothesized relationships among study constructs. Tobacco and marijuana use in 10t
grade were examined in a single model (see Figures 5 and 6) to increaserpans the
estimated model. Because it was hypothesized that the association betteemdis
proximal risk factors for adolescent substance use would vary by gender, meckls
examined for males and females separately. Intervention status and eétreiptor reduced

cost lunch were controlled in each of the path analytic models.
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Model for Males

The model predicting tobacco and marijuana use for males had an adequate fit to the
data,y2 (7) = 10.71p = .16; CFl = .974; TLI = .893; RMSEA = .04 (90% C.I. = .00-.09).
There was a significant positive association betw&ggrdde aggressive behavior aliti 6
grade conduct problemg € .23,p < .01). Specifically, boys rated as exhibiting aggressive
behavior by teachers ifftrade were more likely to exhibit conduct problems‘lgéade.
Conduct problems in"Bgrade were significantly positively associated with tobafco.@2,
p < .01) and marijuana use iff € .19,p < .01) in 18 grade. The indirect pathway from
aggressive behavior irf*grade to conduct problems iff §rade and tobacco use in™.0
grade was significanzE 2.40,p < .05). Similarly, the indirect pathway from aggressive
behavior in T grade to conduct problems ifi §rade and marijuana use in"igrade was
significant ¢ = 2.18,p < .05). These significant indirect effects from early aggressive
behavior and later conduct problems and substance use are consistent with the deviance

proneness framework (see Figure 5).
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Figure 5. Path analysis for associations betweBgrade and 8 grade risks and
adolescent substance use for males.
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Contrary to predictions, aggressive behavior’lgade was not associated with
males’ deviant peer affiliation in‘”ﬁgrade. There was a marginal association between deviant
peer affiliation in &' grade and tobacco use in“tl@rade,(f =.15,p = .06), but no association
between B grade deviant peer affiliation and marijuana use {hdrade. The non-
significant paths between early aggressive behavior and later deviaaffpegion and
marijuana use are not consistent with the deviance proneness framework; htveetrend
detected between deviant peer affiliation and tobacco use does provide partidl feupper

deviance proneness framework (see Figure 5).
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Academic readiness irf'rade was not significantly associated with depressive
symptoms in B grade. Depressive symptoms i grade were not associated with tobacco
or marijuana use in fograde. Thus, the model for males did not provide support for the
affect regulation framework (see Figure 5).

Model for Females

For females, the chi-squarg(7) = 13.78p = .06) and CFl indices (CFI = .961) for
the model predicting tobacco and marijuana use suggested good fit (see Figuree@grhow
the TLI (TLI = .832) and the RMSEA (RMSEA = .06 (90% C.I .= 00-.11) suggested only an
adequate fit. There was a significant negative association betwasgenac readiness irf'l
grade and depressive symptoms‘i‘r’gﬁadeﬁ =-.17,p < .01). Specifically, children rated as
having low academic readiness by teachers'igrade were more likely to report depressive
symptoms in 8 grade. Depressive symptoms i grade were not significantly associated
with tobacco or marijuana use in"lgrade; thus, the model for females demonstrated partial
support for the affect regulation framework, with academic readiness bemiicaigtly

negatively associated with depressive symptoms (see Figure 6).
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Figure 6. Path analysis for indirect associations betweékgrade and 8 grade risks and
adolescent substance use for females.
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Aggressive behavior inMlgrade was not associated with deviant peer affiliatiof'in 6
grade. There was a marginal association betwBapaile deviant peer affiliation and™0
grade marijuana usg € .15,p = .05), but no significant association between deviant peer
affiliation and tobacco use in Y@rade. There was a significant positive association between
aggressive behavior ir'grade and conduct problems fﬂ@rade,(f =.21,p<.01),
indicating that as teacher-reports of aggressive behavior increasddrtesgports of conduct
problems also increased. Conduct problemd"igrade were significantly positively
associated with tobaccg € .22,p < .01) and marijuana usg £ .15,p < .01) in 18 grade.

Specifically, an increase in teacher reports of conduct problenfsgrafle was associated
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with tobacco and marijuana use if™grade. The indirect pathway from aggressive behavior
in 1% grade to conduct problems iff §rade and tobacco use in"grade was significant(
=2.10,p < .05). In contrast, the indirect pathway from aggressive behavidrgradle to
conduct problems in"Bgrade and marijuana use inMgrade was not significant € 1.68,p
=.09). The significant indirect effect from early aggressive behavioraa@ddonduct
problems and tobacco use is consistent with the deviance proneness framewodufgee Fi
6). This partial support for the deviance proneness pathway was not consistent watethe st
hypotheses for females.

Exploratory Analyses

Although indirect effects were the primary focus of this study, exploratoalyses
also were conducted to examine whether thgrade risks (aggressive behavior and
academic readiness) were significantly associated withyfade tobacco and marijuana use.
If direct effects were present (i.e., these early risks were signify associated with tobacco
and marijuana use), then depressive symptoms, deviant peer affiliation, and conduct
problems in 8 grade could be examined as mediators of the direct effects; however, if no
direct effects were present, the first condition for mediation is not sdtiafid only indirect
effects may be examined (Holmbeck, 1997).

The associations betweeti drade aggressive behavior and academic readiness and
10" grade tobacco or marijuana use were not significant for males or femalesthEhfirst
condition for mediation was not met. Therefor8 gBade depressive symptoms, deviant peer
affiliation, and conduct problems were not tested as possible mediatStgraide risks and
10" grade substance use, and moderated mediation was not tested. Instead only the indirec

effects of ¥ grade risks on bgrade substance use were examined.
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The affect regulation framework (i.e., low academic readifesepressive
symptoms) and the deviance proneness framework (i.e., aggressive behaaviant peer
affiliation; aggressive behavie® conduct problems) were the primary models examined to
understand 10grade substance use. However, additional analyses were conducted to
examine alternative pathways betwe&mtade and 8 grade risks. Three additional paths
were examined in addition to the affect regulation and deviance pronenessdramew
described aboveIgrade academic readiness predictifigygade deviant peer affiliation®'1
grade academic readiness predictifgyfade conduct problems; antidgrade aggressive
behavior predicting®®grade depressive symptoms. Analyses examining these additional
paths were conducted separately by gender.

For males, the CFI (CFI =.973), RMSEA (RMSEA = .06 (90% C.I. =.00-.11) and
chi-square2 (4) = 7.01p = .10) for the model including exploratory paths suggested good
fit (see Figure 7); however, the TLI (TLI = .795) was indicative of only aquate fit to the
data. The three added paths were not significant. Academic readin&sgaad was not
significantly associated witH"6grade conduct problems df §rade deviant peer affiliation.
Aggressive behavior in*lgrade was not significantly associated withgade depressive
symptoms. Consequently, there were no differences between the initial modeiexka

(Figure 5) and the model including the exploratory paths for males (Figure 7).
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Figure 7. Path analysis for exploratory indirect assooiaibetween®igrade and'8
grade risks and adolescent substance use for males.
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For females, the model including the exploratory paths predicting tobacco and
marijuana use (see Figure 8) had a good fit to the d&), = 2.41p = .66; CFI = 1.00; TLI
=1.06; RMSEA = .00 (90% C.I. = .00-.07). Academic readines$ grdde was
significantly negatively associated with §rade conduct problemg € -.23,p < .05), but
not significantly associated witﬁhagrade deviant peer affiliation. First grade aggressive
behavior was not significantly associated withgdade depressive symptoms. Thus, the
exploratory analyses examining the alternate associations bettgeade risks and"
grade risks revealed one significant association that was not present itighenmilel (i.e.,

academic readiness predicting increased conduct problems). The signgsaciaon
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between T grade aggressive behavior aftigsade conduct problems in the initial model
was no longer present after accounting for the significant association betvaglemac
readiness and conduct problems (see Figure 8). The significant associatieerb&tgrade
conduct problems and f@rade marijuana use in the initial model became marginally
significant after accounting for the association between acadeadimess and conduct
problems. Thus, there were differences between the initial model (see &)gune the
model including the exploratory paths for females (see Figure 8).

Figure 8. Path analysis for exploratory indirect associatioatsveen I grade and'8
grade risks and adolescent substance use for female
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Moderation Analyses
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The modified model presented in Figure 9 reflects the original hypothesized paths a
well as the significant path found in the exploratory analyses (f.gratle academic
readiness> 6™ conduct problems). This model was used in the subsequent analyses. To
determine whether the associations between study variables varied feramaliemales,
multiple group analyses were performed. Specifically, a model in which pathmafes and
females were constrained to be equal was compared to models in which patheelere
estimated for males and females. First the model with all paths condtweasecompared to
the model with all paths freely estimated.

Figure 9. Modified model including indirect associationerfr original model and
exploratory analyses for males and females.
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Improved model fit for the model with the freely estimated paths compared to the

model with all paths constrained suggests moderation by gender. The model pathsl
constrained had a good fit to the dg2é22) = 24.48p = .32; CFl =.992; TLI = .979;
RMSEA = .02 (90% C.I. = .00-.05). The model including all freely estimated pathbads
a good fit to the datg2(12) = 13.47p = .34; CFI = .995; TLI = .997; RMSEA = .02 (90%
C.l. =.00-.07), but it did not provide improved fit compared to the model with all paths
constrained f%ix(10) = 11.01ns).

Moderation also was tested by comparing a model in which paths for males and
females were constrained to be equal to models in which each path was tigelteesfor
males and females. Improved model fit for the model with the freely estirpatie
compared to the model with all paths constrained suggests moderation by gender. Each path
was freed in a separate model. The model with all paths constrained had a good @iata the
%2(22) = 24.48p = .32; CFl = .992; TLI = .979; RMSEA = .02 (90% C.I. = .00-.05). Model

comparisons for each path are presented in Table 3.
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Table3
Comparison of Paths by Gender
2 2 Df
df X
Model X difference difference
Constrained model for males and females 24 4B - -

Path Freely Estimated

Aggressive Behavio» Conduct Problems  24.47 21 .01 1
Aggressive Behaviot» Deviant Peer

Affiliation 23.64 21 .83 1
Academic Readines® Depressive

Symptoms 22.82 21 1.66 1
Conduct Problems Marijuana 24.43 21 .04 1
Deviant Peer Affiliation> Marijuana 19.83 21 4.65 1
Depressive Symptom® Marijuana 21.09 21 3.38 1
Conduct Problem® Tobacco 2441 21 .06 1
Deviant Peer Affiliation> Tobacco 18.58 21 4.90 1
Depressive Symptom® Tobacco 21.81 21 2.67 1
Academic Readines® Conduct Problems 23.8321 .65 1

Note. p<.05,"p < .10.

Model comparisons revealed a significant improvement in model fit when the path
between B grade deviant peer affiliation and™§rade tobacco use was freely estimated as
compared to the model with all paths constrainégi(1) = 4.90,p < .05), thus, suggesting
moderation by gender. Examination of path coefficients for males and femadakerethat
the strength of the association between deviant peer affiliation and tobaccasuse w
significantly stronger for maleg & .15,p = .06) than femaleg = .04,p = .58), although
neither path was significantly different from zero. Model comparisons lez/aasignificant
improvement in model fit when the path betwedhgfade deviant peer affiliation and™.0
grade marijuana use was freely estimated as compared to the model pathsl

constrainedyfqir (1) = 4.65p < .05), suggesting moderation by gender. The strength of the
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association between deviant peer affiliation and marijuana use was sti@nigenales £ =
.15, n9) than for malesq = .06,p = .48). Additionally, there was a marginally significant
improvement in model fit when the path betweBrgfade depressive symptoms anl 10
grade marijuana use was freely estimated as compared to the model pathsl
constrainedyCqir(1) = 3.38,n9). The strength of the association between depressive
symptoms and marijuana use was marginally stronger for fenfedeO¥,p = .38) than
males f = -.02,p = .80), although neither path was significantly different from zero. No

other gender differences were observed.
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Discussion

The current study utilized prospective longitudinal data to examine early childhood
behavioral and academic risks as antecedents to adolescent mental healthspaiodle
externalizing problems, which in turn were hypothesized to influence adolesceansabst
use. Specifically, first grade aggressive behavior and low academinessgivere examined
as distal risks for adolescent substance use; sixth grade depressive sympitiamispeer
affiliation, and conduct problems were examined as proximal risks for adolss&sténce
use, linking the early risks with later substance use. Findings revealed times for t
community epidemiologically-defined sample of urban African American aderds,
aggressive behavior was indeed associated with conduct problems, which in turn predicted
later substance use. For females, low academic readiness also wagedsath conduct
problems, suggesting multiple trajectories to conduct problems and adolescemicgaubsta
Although neither first grade risk was associated with deviant peeatdii, deviant peer
affiliation was associated with tobacco and marijuana use, and thesetass®o@ied by
gender. Findings underscore the value of utilizing prospective longitudinabddentify
proximal and distal risks for substance use among urban African Americasaaageand
highlight the importance of examining gender differences in risk for adolesdastance
use.

Problem behaviors in early childhood, such as poor achievement, difficult peer
relations, and externalizing classroom behaviors often co-occur; thuschesearften have
grouped these problem behaviors together conceptualizing them as indicgems raf
maladjustment (e.g., Block, Block, & Keyes, 1988; Kellam, Brown, Rubin, & Ensminger,

1983; Ladd, 1989). Similarly, in the present study, there were significaetatans
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between early aggressive behavior and low academic readiness. Although bessiaggr
behavior and low academic readiness can be considered indicators of gefestjistmaent
(Bogat, Jones, & Jason, 1980; Eccles, Lord, & Roeser, 1996; Ladd, 1989; Patterson, Reid, &
Dishion, 1992), in this study, each risk was examined separately to better understand
trajectories to adolescent substance use that may be specific to iaggre$sw academic
readiness. For the same reason, sixth grade risks (i.e., depressive sympt@nspdevi
affiliation, and conduct problems) also were examined separately. Examinagiachofisk
separately permitted tests of gender differences in trajectories tee@ltisubstance use
that might be specific to aggressive behavior or low academic readiness, thére was
evidence that the early developmental course of each type of problem (i.essaggre
behavior and low academic readiness) differed for boys and girls in impoggsit Kor
example, low academic readiness emerged as an early risk for [atessiee symptoms for
females, but not males. In addition to gender-specific pathways, some pathways we
common across gender. Thus, although there is evidence to suggest overlap ofldarty pro
behaviors, examination of aggressive behavior and low academic readineatebepas
useful for identifying specific trajectories to adolescent substance ugeadedr differences
in these trajectories.

Deviance Proneness Pathway

Findings highlight the link between externalizing risks and substance use, providing
support for the deviance proneness pathway to substance use. Specifically, condunsproble
emerged as a significant risk linking early aggressive behavior anddiaéeco and
marijuana use. These findings support previous literature suggesting thasaggaets may

escalate as development occurs. For example, as children get older, thressiaggnay be
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marked by more violent behavior such as initiating physical fights, injuthrersy and the

use of weapons, which are indicators of conduct problems (Miller-Johnson, Coie, Maumary-
Gremaud, Bierman, 2002). Additionally, these findings are consistent with thepnedel
empirical support for the associations between conduct problems and substance use
(Hawkins et al., 1992; Henry et al., 1993; Kellam, Brown, Rubin, & Ensminger, 1983).
Relatedly, Problem Behavior Theory (Jessor & Jessor, 1977) has been used to provide
theoretical support for the associations between conduct problems and substance use.
According to Problem Behavior Theory, different problem behaviors are viewed a aar
broader deviance pattern that reflects a single, underlying syndrome artgciany

behaviors, including delinquency, substance use, and risky sexual activigr,(1882).

Although prior research documents an association between aggressive beithvior a
deviant peer affiliation (Bagwell, Coie, Terry, & Lochman, 2000; Kolvin, Milléeeking, &
Kolvin, 1988; Patterson et al., 1992; Tremblay et al., 1992), aggressive behavior did not
predict deviant peer affiliation in this study. Context may account for the lagso€iation
between aggressive behavior and deviant peer affiliation in this study. Ih&etjg
research indicating that social context may affect the incidence andngeigieviant peer
affiliation. For example, in some neighborhood settings, affiliation with deviard deeng
adolescence may be normative (Ingoldsby et al., 2006). Neighborhood research has
demonstrated that communities characterized by low collective efficackigh
disadvantage experience greater deviant peer group activity (Sampson, 4838 peer
groups available to young children in more disadvantaged neighborhoods may be rhore like
to be involved in antisocial behavior (Plybon & Kliewer, 2002). Brody and colleagues (2001,

2003) found that African American adolescents living in poor rural communitibdawit
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levels of collective efficacy were more likely to be involved with antidgmars than were
youth living in more advantaged areas. Thus, in a setting where deviant gegioarfis
normative, not only highly aggressive youth but also low aggressive youth magtefiilth
deviant peers. This may partly account for the lack of association betweessaggre
behavior and deviant peer affiliation observed in this study.

Although there was no association between aggressive behavior and deviant peer
affiliation in this study, there were marginal associations between deganafiiliation and
substance use. These results are consistent with prior research indicathalplbscent
smoking is often a social behavior; adolescents frequently smoke in the presencesof othe
(Friedman, Lichtenstein, & Biglan, 1985), use cigarette smoking to achiew Iselcinging
(Mermelstein, 1999; Nichter, Nichter, Vuckovic et al., 1997), and are more likely to smoke
cigarettes if their close friends smoke (Chassin, Presson, & Sherman, 1984; Hu, Flay
Hedeker, et al., 1995). In this study, the association between deviant pesraaffdnd
tobacco use was stronger for males than females, and the association betvesgpdewi
affiliation and marijuana use was stronger for females than malésugl the moderation
analyses showed significant differences for males and females,ghefeffmales and
females was marginal. Thus, these findings should be interpreted with caution aard warr
replication.

There is evidence in the literature that motives for cigarette smokinglifferyby
gender (Turner, Mermelstein, & Flay, 2004). For example, higher rates of sigpres
symptoms among adolescent females may lead them to use marijuananasfstf-
medication to decrease their negative affect. Another possible explasatian African

American females may perceive smoking cigarettes to be an unladyti&eitethat would
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cost them respect of others and would not be compatible with a promising future
(Mermelstein, 1999). Thus, the perception of cigarette smoking may accounst @t leart,
for the lack of association between deviant peer affiliation and tobacco use amahest

Overall, results provide support for the deviance proneness framework. Most notably,
conduct problems emerged as a mechanism linking early aggressive behavior and later
tobacco and marijuana use. Although early aggressive behavior was not linked with deviant
peer affiliation in early adolescence, there were weak associations betexeant peer
affiliation and marijuana use for females and deviant peer affiliation andclbae for
males. Thus, there was partial support for the deviance proneness framework nat only f
African American males, but females as well.

Affect Regulation Pathway

Results provide partial support for the affect regulation pathway for females,
specifically the association between low academic readiness yrcbddhood and
depressive symptoms in early adolescence. Prior research suggestssasens why this
association between low academic readiness and depression may existnG¥itldiow
academic readiness often are unable to pay attention, do not come prepared, fanatlass
show low effort; as a result they may receive negative feedback fromgdeaahers, and
well-adjusted peers (Cole, Jacquez, & Maschman, 2001; Herman et al., 2007; Herman &
Ostrander, 2007). There is evidence indicating that this negative reinforcemelgau to
negative self-perceptions, demoralization, low perceived academic compeiethce
decreased motivation, which in turn, may lead to decrements in psychologicbhbunegl)-
including depression (Blechman, McEnroe, Carella, & Audette, 1986; Eccles, Lord, &

Roeser, 1996). Previous literature also indicates that perceptions of beingiaaigem
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competent and receiving good grades are linked with a reduced risk for emotional
difficulties, while low perceived academic competence is related to depreymptoms in
children (Blechman, McEnroe, Carella, & Audette, 1986; Cole, 1991). In addition, fics-gra
problems in academic readiness have been found to predict teenage depressivessymptom
(Herman, Lambert, Reinke, & lalongo, 2008; Kellam, Brown, Rubin, & Ensminger, 1983).
For example, in a recent study, Herman and colleagues (2008) found that students who
performed below average on a basic skills test in first grade were mdyedilexperience
depressive symptoms by the time they had entered seventh grade. Thus,tthefrésul
present study are consistent with existing evidence indicating that lowngicadadiness in
childhood is a risk for depressive symptoms in early adolescence.

Contrary to expectations, there was no evidence for adolescents’ use of sslasance
a form of self-medication to decrease their negative affect. One possgdanation for this
finding is that in the present study there was a four-year gap betweerathmation of
depressive symptoms (sixth grade) and substance use (tenth gradejttheflame
between assessments may have impacted the results. Additional steidiesdad to
examine whether there is an association between depressive symptoms andesulssta
over a shorter time interval in order to better understand whether and how substances a
used to minimize distressing feelings associated with negative stié¢es. For example,
examination of substance use immediately following or soon after depregsiptoms
emerge may be a better test of self-medication theory.

Another possible explanation for why depressive symptoms were not associated wit
substance use in this sample is that some studies have found that substance usgooccurs p

to depression among adolescents. Windle and Windle (2001) found that heavy and persistent
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cigarette smoking at baseline predicted depressive symptoms at theawfoliow-up.
Findings from another study indicated that teens who smoke appear to be more likely to
develop depressive symptoms than their nonsmoking peers (Goodman & Capitman, 2000). In
fact, Goodman and Capitman (2000) found that non-depressed teens who smoked in the prior
month had approximately a four times greater risk of developing depression than
nonsmoking teens. Similarly, frequent cannabis use in teenage girls hamkegmith
later depression with daily users five times more likely to develop symptodepafssion
than those girls who do not smoke marijuana (Patton et al., 2002). Given the literature
supporting both directions of association between depression and substance use among
adolescents, it is important to consider the possibility of bi-directionatiasisns between
smoking and depression in adolescents (e.g., Breslau, Kilbey, & Andreski, 1993; Brown,
Lewinsohn, Seeley, & Wagner, 1996; Lewinsohn, Rohde, & Seeley, 1998; Rodriguez, Moss,
& Audrain-McGovern, 2005; Windle & Windle, 2001). Thus, longitudinal research should
examine reciprocal associations between depression and substance use taflighpeclar
relationship between depression and substance use.

A third possible reason for the non-significant association between depressive
symptoms and substance use in this study is that the self-medication thgorgtrapply to
urban African American adolescents. Way and colleagues (1994) conducted yealitati
guantitative analyses examining the association between depression and suisstanceng
an inner-city sample of depressed youth and a suburban sample of depressdgbyiouth.
samples included substance users and non-users. Interestingly, their ixafititings
suggested a positive association between depression, cigarettes, maaidamarder drug

use among suburban students, but no association between depression and the use of
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substances for the urban students. Findings from their qualitative analysiseiohdine
among the inner-city sample of depressed youth, substance use was descrilydy asima
cause of stress rather than an escape from it. In contrast, the depreadeahssgimple
described substance use both as an escape from problems and as a source of problems or
stress. These findings suggest that the association between depressianstarte use
varies according to context, and may provide a partial explanation for the ndicargni
associations between depressive symptoms and substance use in the present study
Overall, results suggest that additional research examining the assobgtiveen
depressive symptoms and substance use is needed. There was support for theofitsiepart
affect regulation pathway (i.e., low academic readiness associated witsslepr
symptoms) for females; however, there was no evidence to support the second part of the
affect regulation pathway linking depressive symptoms with substance use. lsagpoft
for the entire affect regulation pathway may be attributed to the timgahtetween
depressive symptoms and substance use examined in this study, the directionaifassoc
between depressive symptoms and substance use, or the context of participargiuihyt
(i.e., urban sample vs. a suburban sample).
Early Risks Predicting Multiple Outcomes-Multifinaity
Although the main focus of this study was to examine the deviance-proneness and
affect regulation pathways separately, results suggested multifinalggneral, there is
evidence of multifinality when an initial vulnerability is associatedwlifferent behavioral
outcomes (Cicchetti & Rogosch, 1996). In this study, low academic readineslyin ear
childhood predicted not only later depressive symptoms but also conduct problems for

females. Thus, early childhood risks may initiate multiple trajectorieséo problem
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behaviors. Prior literature has found that children with academic problemsssugedang
deficits and poor school performance may not feel a connection with school and i@ bec
frustrated or lack a sense of attachment to school; these academic probjeimsrezse
their risk for not only internalizing behaviors (e.g., depressive symptoms)sout al
externalizing behaviors (e.g., disruptiveness, aggression, defiance) (Hinshaw)ri &82).
research has shown that a history of learning problems and/or failure mayepoece
exacerbate the emergence of conduct problems because children who haveydifficult
grasping concepts taught in class or have trouble completing assignmentsenthiesp
time on task, be disruptive to their peers, and act out because of their frustration in the
classroom, each of which may lead to subsequent behavior problems (e.g., Hirschi, 1969;
Maughan, Gray, & Rutter, 1985; Lahey, et al., 1999; Maguin & Loeber, 1996; Satterfiel
Hoppe, & Schell, 1982). The finding that low academic readiness in early childhood was
associated with early adolescent depressive symptoms and conduct problemalés fem
highlights the clinical importance of early assessment and detectiow athemic
readiness in girls and interventions to reduce their risk of later depregamoms, conduct
problems, and substance use.
Implications

Findings underscore the importance of evaluating early internalizing and
externalizing risks, and considering whether these early risks have riffeg@ications for
male and female adolescents’ marijuana and tobacco use. This is importaanfongpl
assessments of early childhood risk, as well as interventions, for childreniaghibit
aggressive behavior and low academic readiness; these malleable askdaontbe targeted

in preventive interventions designed to reduce substance use among urbanAkfrezaran
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adolescents. For example, the finding that youth who exhibit early aggressiveobahna\t
risk for adolescent tobacco and marijuana use highlights the importance of helpeng thes
children early on to modify their externalizing behaviors. In fact, Kellam aridohy

(1998) found that targeting early aggressive behavior is an important smoking prevention
strategy.

The finding that low academic readiness in first grade is indirectly iassdavith
females’ later tobacco use and marijuana use suggests that gendéc-spepbnents of
substance use interventions may be warranted. Although gender-spe&siéotpn
programs for girls are limited, some have been tested and have shown favaatde re
Schinke and Schwinn (2005) utilized a gender-specific computer intervention with an urban
sample of seventh grade girls; their findings revealed that comparedna@ed-gender
drug abuse prevention program, the gender-specific intervention was superior ingeduc
risk for substance abuse. Weiss and Nicholson (1998) developed a program to teach
leadership development and empowerment to minority early adolescent girlgdntpre
substance abuse. A delayed entry model was used in which the intervention was d¢igen to t
comparison group following the intervention group. Findings revealed lower rates of
drinking onset and incidence and less association with substance-using pedes\vfeniion
girls compared to the girls who did not receive the intervention. Elliot and calie£8002)
tested a program for high school girls involved with team sports that aimed totleve
abuse and eating disorders, and to promote healthy nutrition and exercise traifsngh&ir
participated in the program increased their knowledge of the effects of sesbuse,

decreased their abuse of harmful drugs, and increased their intentions to not usedirugs
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cigarettes (Elliot et al., 2002). These studies suggest that gender-spésifientions
targeting adolescent substance use have promising outcomes.

In this study, aggressive behavior and low academic readiness weretadsotla
conduct problems during early adolescence. This suggests that programs @irechgée
aggressive behavior and interventions focusing on the promotion of academic readiness a
academic skills also may reduce the incidence of later conduct problemis tihdse data
suggest are a proximal risk for adolescent tobacco and marijuana use. Moreovegs findi
suggest that an additional benefit to developing programs focusing on the promotion of
academic readiness and academic skills might be a reduction in the incidencesdidepr
symptoms for females. Therefore, assessment strategies should be imgtemearly
elementary school grades to identify students with these behavioral and acasksnic ri
youth with elevated levels of these risks can be engaged in selective aatethdic
interventions for youth at risk for depressive symptoms, conduct problems, and substance
use.

Based on the results of the present study, deviant peer affiliation in ealdg@ehce
appears to be a proximal risk for tobacco use for males and marijuana usediesfel hese
findings reinforce the existing evidence that suggests that youth who soaradizerm
friendships with deviant peers are at increased risk for substance use (Disipaldli,C
Spracklen, Li, 1995; Fergusson & Horwood, 1997). In addition to substance use, affiliation
with deviant peers also increases the risk for conduct problems (Dishion et al., it8@3; V
et al., 1997), criminal offending (Fergusson & Horwood, 1996), school failure (Fergusson &

Horwood, 1998), and teenage pregnancy (Woodward & Fergusson, 1999). Thus, it is critical
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to identify and develop strategies for reducing involvement with deviant peerscenating
prosocial peer relationships that can be implemented during early adolescence.
Strengths and Limitations

This research makes several important contributions to the substance usediterat
This research is among the first to identify risk factors for tobacco anglaraiuse among
a community sample. Most prior studies of substance use in adolescence have focused on
youth in clinical and treatment settings (e.g., Morgenstern et al., 1994; Nurco et al., 1998;
Woody et al., 1993). Additionally, the majority of prior research on substancesibedra
cross-sectional, limiting the ability to understand causal processes fos@dtlsubstance
use. Moreover, most research about tobacco and marijuana use has focused on White youth;
therefore very little is understood about whether and how the risk for tobacco and marijuana
problems may differ for African American youth (Jones-Webb et al., 1995; t¥ala
Muroff, 2002). This study is among the few to utilize prospective longitudinal data to
understand how early childhood and early adolescent risks may influence adolescent
substance use among a community epidemiologically-defined sample of urizamAf
American adolescents. A major strength of this study was the detectiotleditearisk
factors (e.g., aggressive behavior and academic readiness) to prevent sulsta@ven
that African Americans suffer disproportionably from the consequences of stdsiause
and dependence (Wallace, 1999), this research can inform substance use interventions
targeting African American youth.

Despite evidence indicating that females are subject to the same or additional
consequences from substance use (Deykin & Buka, 1994), prior research has focused

primarily on males. In the present study, both males and females were includedamiple
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and gender differences for risks for adolescent substance use were foestatly Gender
differences in the trajectories to tobacco and marijuana use provide additippalt for the
utility of gender- specific interventions. Additionally, findings from the presarmdy can
inform non-gender specific interventions because conduct problems were idestified a
mechanism linking aggressive behavior to substance use for both males and females.
While there were several strengths of the current study, there alsmigagdns that
warrant mention. The community sample examined in this study is a signgtcamgth.
However, results can only be generalized to youth from similar socioecqmagiai, ethnic,
and geographic backgrounds. Additional prospective longitudinal studies of African
American youth are necessary to better understand the interplay of promdrdistal risks
for substance use for African American youth of other backgrounds and in differemttsont
Importantly, this study focused on malleable individual characteristecsdggressive
behavior, academic readiness) as risk factors for adolescent substanasause theese are
easily integrated into prevention programming. Given this focus on individual chestacter
family and neighborhood characteristics that also have relevance for adolesiostance
use were not examined. In future research it will be important to integieaeadss
multiple domains, including individual, family, and neighborhood contexts, to gain a more
comprehensive understanding of the ecology of risk for substance use among atiolesce
The present study relied on youth self-report for affiliation with deviansphewever,
collecting parent or teacher ratings of youth involvement with deviant,peeddition to
youth self-report, may provide additional information about these types of peeamnships.
This will be especially important considering the literature on the rolexdamegy play on

how youth perceive and whether youth affiliate with deviant peer groups.
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Future Directions

This study presents several areas to address in future research. Feanehreisould
examine whether and how the self-medication theory applies to African Amdeimales.
Additionally, given evidence supporting both directions of association between depressi
and substance use among adolescents, longitudinal research should be utilized in future
investigations to examine reciprocal associations between depressp@syaand
substance use. This will help clarify the direction of the association betwe&ssleprand
substance use and will inform clinicians providing treatment to adolescents who are
exhibiting depressive symptoms or having substance use problems. Furthermore, becaus
the strength of the association between deviant peer affiliation and substanagadgby
gender, it will be important for subsequent studies to further examine how wliffistes may
be associated with specific substances. This is particularly importanisedte
physiological and biological characteristics and consequences of tobace@majuana use
differ, and there is evidence to suggest gender differences in response tarecplayical
agents found in tobacco and marijuana (Jamner, Girdler, Shapiro, Jarvick, & Murray, 1998;
Melamede, 2005). Differences in reasons for using and response to each subaydnee m
associated with varying pathways to tobacco and marijuana use for mélesreles.
Additionally, these differences may impact the likelihood of continued substanckhise
information will help to develop appropriate substance use intervention and prevention
programs for youth and it may provide added support for gender-specific programming.

In this study, aggressive behavior and low academic readiness weretadsotla
conduct problems, but not with deviant peer affiliation. In future research, it will be

important to examine other early childhood risks that may be linked to deviant peer
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affiliation and could be distal risks for adolescent substance use. Futurmatxans also
should examine childhood and early adolescent risks associated with alcohol use beca
alcohol has been identified as a “gateway” drug associated with negateenestfor
adolescents (Welte & Barnes, 1985). Replication of this study with alcohol ase as
outcome will help to determine if the proximal and distal risks identified for tobaaed
marijuana use also are applicable to alcohol use. Additionally, this studynexibsubstance
use among adolescents, as opposed to substance dependence or abuse. Distinctions betwee
substance use, dependence, and abuse may have important implications in teus® of ca
pathways, risk for adult substance disorders, and intervention strategies.sfudige would
benefit from inclusion of measures that take into account the multidimensional and
heterogeneous nature of substance use, including measures of intensity atdajussd,
adverse social consequences, and dependency and abuse symptoms.

In future research it will be important to integrate risks across muttigins,
including individual, family, and neighborhood contexts, to gain a more comprehensive
understanding of the ecology of risk for substance use among adolescents. Althalygh fam
factors were not examined in this study there is evidence that adolesceanceilbse is
related to family history of substance abuse or dependence, general pargiajnpaetntal
monitoring, family climate, and parent-adolescent relationships (e.gm&e#t al., 1998).
Macro-level environments such as neighborhoods and schools also may influenceeatlolesc
substance use (Dembo, Blount, Schmeidler, & Burgos, 1986; Wilcox, 2003). Further
investigations are needed to understand how these contexts may provide socialmtms
the acceptability of substance use by providing different ease of accé$sremt

substances and by providing different sanctions for use. To date, contextual factor
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associated with adolescent substance use often have been examined seqmamnately f
individual level factors; it will be important for future research to utilizecaogical model
to better understand how macro-level factors such as neighborhood and schodMiiterac
individual, family, and peer factors. Such research can be used to develop comprehensive
prevention programs. It may be that broader community-level interventensortant for
adolescent substance use prevention, and may be useful additions to programsthat targe
individual-level risk factors for high-risk subgroups.

Summary

The findings of this study suggest that early childhood risks are indeed related t
conduct problems and depressive symptoms in early adolescence. Aggressive behavior
predicted conduct problems which in turn predicted substance use. For females, low
academic readiness predicted conduct problems and depressive symptoms. These
associations highlight the importance of identifying both proximal and distalfoisks
substance use in order to help prevent adolescent substance use, as welt.asltineatgh
these results must be replicated, these findings provide further evidenoe &ssociations
between conduct problems and adolescent substance use, and highlight the importance of
examining gender differences among risks for substance use among urlsan Afmerican

adolescents.
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