
This article appeared in a journal published by Elsevier. The attached
copy is furnished to the author for internal non-commercial research
and education use, including for instruction at the authors institution

and sharing with colleagues.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party

websites are prohibited.

In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information

regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:

http://www.elsevier.com/copyright

http://www.elsevier.com/copyright


Author's personal copy

A social operational model of urban adolescents’ tobacco and substance
use: A mediational analysis

Michael J. Mason a,*, Jeremy Mennis b, Christopher D. Schmidt c

aDepartment of Education & Human Services, St. Augustine Center, 800 Lancaster Ave, Villanova University, Villanova, PA 19010, USA
bGeography & Urban Studies, Temple University, Philadelphia, PA 19122, USA
c Education & Human Services, Villanova University, Villanova, PA 19010, USA

Keywords:
Urban Adolescents
Social Network
Mediation Test
Tobacco
Substance Use

a b s t r a c t

This study tested a mediation model of the relationship with tobacco use, social network
quality (level of risk or protection in a network), and substance use (alcohol and/or illicit
drugs) with a sample of 301 urban adolescents. It was theorized that social network quality
would mediate the effect of tobacco use, accounting for PTSD symptoms and parent-teen
relationships, on substance use. Results of pathmodelingwith AMOS showed that themodel
provided an overall very good fit to the data and demonstrated partial mediation effects of
social network quality on substance use. An effect-size measure was applied to determine
what proportion of the total effectwasmediatedby the intervening (social network) variable
and produced a moderate effect size (0.31). Results highlight the mediating role of social
network quality on risk factors for adolescent substance use and are informative to
prevention science in advancing social operational models of substance use.
� 2010 The Foundation for Professionals in Services for Adolescents. Published by Elsevier

Ltd. All rights reserved.

Introduction

Research with youth has shown substance use experimentation to be a problematic coping mechanism in the develop-
ment of appropriate self-regulatory skills related to substance use in later adulthood (Percy, 2008), handling stress (Hebert,
2008; Silbereisen & Reitzle, 1991), and in peer relations (Engels & Knibbe, 2000).Thus, substance use experimentation affects
multiple domains of an adolescent’s life. The undertaking of preventing adolescent substance use must therefore take into
account the multiple processes associated with a constellation of complex psychosocial factors. Given that the most influ-
ential adolescent contexts include the family and the peer systems, these contexts should be specifically considered in
developing socially-based preventative hypotheses. For example, family functioning and child–parent relations are critically
relevant factors, which influence the handing of stress and which in turn affect adolescent health behaviors such as substance
use (Hüsler & Plancherel, 2007). An additional influential factor is peer context, which, given its fluid nature, is continually
shaped by developmental tasks such as emotional regulation and peer socialization, which then impact health behaviors
(Bandura, 2005; Masten et al., 1995; Mason et al., 2010; Zahn-Waxler, Crick, Shirtcliff, & Woods, 2006).

Past research has examined social networks and the associationwith tobacco and substance use (Ennett et al., 2006, 2008).
However, these studies have not explicitly addressed the complex mediating factor of social network quality (risk as well as
protective factors) in the analysis of tobacco’s association with substance use, as well as the interrelated role of psychological
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trauma and parental relations in influencing tobacco use uptake. This lack of contextual dynamics in previous research
prevents a fuller understanding of the role of family, mental health, and peers in influencing adolescent substance use and the
attendant role of tobacco use. In the present study, we aim to integrate these contextual mechanisms within a strong
theoretical framework utilizing sophisticated analytical modeling to provide a foundation for future longitudinal research.
Based upon the prominence of peers in the social lives of adolescents and the salience of the familial context, the present
study was designed to examine the role of peer relations within personal social networks, conceptualized along a risk/
protective continuum, in mediating the association of tobacco use with alcohol and other drug use. The present study
addresses gaps in the literature through examining social networks’mediating function on tobacco’s associationwith alcohol
and drug use. Results have the potential to inform prevention science in advancing social operational models of substance use
within adolescents.

Tobacco use and association with substance use

In 2007, 12.4 percent of the U.S. population who are 12–17 years old (3.1 million people) used a tobacco product at least
once in the month prior to being interviewed in the National Survey on Drug Use and Health (Substance Abuse and Mental
Health Service Administration, 2009). Adolescent smoking patterns can vary by gender, race/ethnicity, and grade in school:
males, white students, and students in higher-grade levels are among those most likely to smoke (Kann et al., 2000). An
important social influence on child and adolescent smoking development is from peers and family members. Both peer and
parent smoking have been shown to affect youth smoking rates, though the relative influence of these factors is unclear.
Additionally, basic neurological research suggest that adolescence is a critical developmental period characterized by
enhanced neurobehavioral vulnerability to nicotine, in which substance use has distinct effects responsible for the
development of dependence later in life (Adriani et al., 2003).

Previous research has indicated that cigarette smoking in particular, rather than alcohol use, is associated with elevated
odds of subsequent cannabis use (Korhonen et al., 2008). The gateway hypothesis (i.e. smoking leads to the use of other
substances) is predicated upon a sensitivity mechanism that assumes that the use of one substance primes an organism for
use of another substance, thereby making the adolescent more primed or sensitive for future substance use (Kandel,
Yamaguchi, & Klein, 2006). Specifically, early initiators of cigarette smoking have a particularly high-risk for subsequent
use of cannabis (Golub & Johnson, 2001 A. Golub and B.D. Johnson, Variation in youthful risks of progression from alcohol and
tobacco to marijuana and to hard drugs across generations, Am. J. Public Health 91 (2001), pp. 225–232.Full Text via CrossRef|
View Record in Scopus| Cited By in Scopus (44) Golub & Johnson, 2001; Korhonen et al., 2008).

Social and psychological mechanisms of substance use

Social networks and substance use
Research on social networks has suggested that peer context is a robust predictor of adolescent substance use (Mayes &

Suchman, 2006; Unger & Chen, 1999; Valente, Unger, & Johnson, 2005). Specifically, social network research focused on the
processes of adolescent substance use uptake has identified two distinct social-behavioral mechanisms: (a) peer selection, in
which adolescents associate with others based on their prior behaviors, such as substance use, and (b), social influence, in
which substance use is a product of peer use (Bauman & Ennett, 1996; Hussong, 2002). However, recent research has inte-
grated these mechanisms with prospective studies providing support for the influence of both mechanisms on substance use
(Cotterell, 2007; Curran, Stice, & Chassin, 1997; Hoffman, Monge, Chou, & Valente, 2007; Kirke, 2006). Our approach
acknowledges both peer selection and influence as integrative constructs in understanding adolescent substance use.

Social network research on adolescent substance abuse has been largely approached through single settings to acquire
full network data, such as within school systems. These studies have contributed to our understanding of network
structure, and size and the association with tobacco and substance use, yet this approach has rarely taken account of the
varying contexts beyond the school setting from which these relations develop and are nurtured, e.g.,work, non-school
sports and activities, religious activities, neighborhoods, and interacting with peers from other schools. Toward this end we
are utilizing egocentric social network analysis which allows the free-listing of peers in their network regardless if they
attend the same school as the ego (participant). Egocentric social network analysis has shown to be a reliable indicator of
youth social network characteristics at the aggregate level (number of friends, test-retest reliability (Cronbach’s .90) and
behavioral level (drug use, sexual partners) with test-retest reliability (Cronbach’s .89 and .86 respectively) (Clair, Schensul,
Raju, Stanek, & Pino, 2003).

The role of gender is related to social networks and substance use. Studies have explained increases in substance use in
girls in terms of disturbances in their social relationships that may influence substance use in the form of self-medication
(Wills, Sandy, & Yaeger, 2002; Zahn-Waxler et al., 2006). This research suggests that girls are more likely than boys to derive
psychologically relevant information about themselves and others through interpersonal relationships. Hence, they are more
vulnerable when they encounter interpersonal distress and often experience increased disturbancewhen their relational ties,
such as friends, are threatened. Our recent research has highlighted gender and age differences, demonstrating that younger
adolescents’ protective social networks (less substance using peers and high-risk behaviors) reduced their likelihood of
substance use relative to older males, indicating that social processes of risk and protection may be operating differently
among male and female younger and older adolescents (Mason et al., 2010; Mennis & Mason, in press).
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Mental health and adolescent substance use
A substantial body of research documents the relationship between mental health and the use of substances among

adolescents (Costello, Erkanli, & Federman, 1999; Grella, Hser, Joshi, & Rounds-Bryant, 2001; Kandel et al., 1999). Of particular
relevance to the present study, many urban youth are disproportionately exposed to trauma (e.g., violence, crime), which
increases vulnerability to tobacco use (Feldner, Leen-Feldner, Trainor, Blanchard, & Monson, 2008; Hebert, 2008) and to other
substance use (Acierno, Kilpatrick, Resnick, Saunders, Arellano, Best, 2003; Costello, Erkanli, Fairbank, & Angold, 2002).
Specifically, early exposure to trauma and subsequent development of PTSD symptoms can interfere with emotional regu-
latory tasks and lead to further internalizing problems (Lubit, 2005; Mayes & Suchman, 2006). Research on the unique
stressors that are placed upon urban youth who reside or are active in high-risk settings suggests that coping with these
stressors can lead to smoking uptake which can then lead to substance use initiation (Costello, Alaattin, Fairbank, & Angold,
2002). These negative coping strategies increase the likelihood of associating with peers who have similar coping strategies,
lack adherence to conventional societal norms, and are more accepting of substance use as a coping or social activity (Wills,
Sandy, Yaeger, Cleary, & Shinar, 2001; Hawkins, Catalano, & Miller, 1992).

Coping strategies and family relationships
One of the most critical resources for external protection from trauma events during times of vulnerability are family-

related, such as close family relationships, parental warmth, and increased attention from family. These family resources
reduce PTSD levels and act as protective factors against negative outcomes (Bokszczanin, 2008), whereas emotionally
strained family environments can serve as contributing factors to psychological challenges resulting from trauma exposure
(Cohen Berliner, & Mannarino, 2000). Additionally, the level of conflict within the family (perceived by the child as a lack of
family support) impedes the child’s recovery from trauma (Kaniasty, 2005). Pertinent to the current study, there is evidence
for the relationship between family functioning and adolescent tobacco use. Family factors such as positive family relations,
parental monitoring and closeness to parents act as protective factors against substance use and smoking behaviors (Hüsler &
Plancherel, 2007; Picotte et al., 2006). In particular, poor family relations predict initiation of experimental smoking for
adolescent girls (Van Den Bree, Whitmer, & Pickworth, 2004).

Theoretical framework

To summarize, our theoretical model which is based upon the present review of the literature and our own work, is as
follows: Adolescents exposed to chronic urban environmental stress can exhibit PTSD symptoms which influence their
relationship with their parents. The quality of parental relations can either exacerbate or suppress PTSD symptoms. These
mental health problems can then increase the likelihood of using coping strategies such as smoking tobacco to deal with
trauma and stress. The social operation of substance use uptake then occurs in two steps, much like a two-stagemodel of peer
influence (Urberg, Luo, Pilgrim, & Degirmencioglu, 2003). First, smoking can lead to the selection of a like-minded high-risk
peer group, one that has less pro-social group norms and is more likely to support the use of tobacco. Next, within the context
of this high-risk peer group, influence to use other substances use can be understood through peer modeling of ways to cope
with mental health issues such as PTSD symptoms and poor relations with parents. Substance use (alcohol and marijuana,
e.g.) behaviors can be interpreted as being constituted within a selected social network that influences through peer
modeling of this behavior and supported opportunities to cope with mental health and familial issues (Bandura, 1996). Thus,
as a reaction to stress, mental health and parental relations influence the use of tobacco as a coping mechanism. This
behavioral choice operates on the selection and subsequent influence of peers who use tobacco as well as other substances.
Fig. 1 shows a model representing our theoretical explanation, with the timing of pathways as well as the placement of
moderating and mediating variables.

Timing:  Stressors                    Coping     Peer Selection             Peer Influence       Outcome 

Social Network 
Quality 

PTSD
Symptoms 

Substance
Use

Tobacco
Use

Relations with 
Parents

Moderating
Gender/Age Effects 

Mediating 
Network Effects 

Fig. 1. Theoretical model of variable relationships and timing of hypothesized progression of outcome.
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Based upon the literature reviewed and the proposed theoretical model, this study investigated whether social network
quality (level of risk or protection) would mediate the affects of tobacco use, accounting for PTSD symptoms and relations
with parents, on substance use. We have several specific hypotheses:

1. PTSD symptoms and Tobacco Use are negatively correlated with Relations with Parents.
2. PTSD is positively correlated with higher Tobacco Use.
3. Tobacco Use is positively correlated with Substance Use.
4. The relationship between Tobacco Use and Substance Use is mediated by Social Network Quality, where greater Tobacco

Use is associated with riskier Social Network Quality.
5. The mediating effect of Social Network Quality would differ across gender and age groups.

Methods

Participants

The sample comprised 301 adolescent primary care patients at a Philadelphia Department of Public Health, health care
center. The samplewas 87% African American and 13% self-identified asmixed or other race/ethnicity, with themajority (60%)
female, and a mean age of 17. The high rate of African American teens is representative of the urban area served by the health
care center. Nearly one third- 32% - of subjects were living below the poverty line and 14% were on public assistance.
Participants were eligible for the study if they met the requirements of age (13–20 years), Philadelphia residence, freedom
frommajor mental health disturbance (active psychosis would exclude a patient from completing the interviews), literacy or
fluency in English, and for minor patients, be accompanied by a parent or legal guardian capable of providing informed
consent.

Procedure

Parents or guardians of all adolescent patients were approached in the clinic waiting area, the study was explained, and
eligibility screening questions were asked. Families who met eligibility requirements were recruited to participate in the
study. Adolescents over 18 were approached directly while they waited for their appointments. Written informed consent
was obtained from all parents and/or adolescent participants. Nominal incentives ($20.00 gift card) were used to acknowl-
edge participants’ time and effort and the study’s consent rate was 90%. Measures were administered in private (i.e., in
a separate room from parents to protect patient confidentiality and obtain more valid data) and the procedure generally
lasted 45min or less. The first author’s university and the city of Philadelphia Health Department’s institutional review boards
approved the research protocol and the study received a federal certificate of confidentiality.

Measures

All assessments were conducted by trained interviewers who completed a training protocol that included role-play
training and ongoing weekly supervision to ensure the collection of high-quality data. Individual background characteristics
such as age, sex, race/ethnicity, and social economic status of all participants were assessed.

Substance involvement measure
Substance involvement was measured with the Adolescent Alcohol and Drug Involvement Scale (AADIS) (Moberg & Hahn,

1991). The AADIS has favorable internal consistency reliability (Cronbach’s alpha .94), correlates highly with self-report
measures of substance use (r ¼ .72) and with clinical assessments (r ¼ .75), with subjects’ perceptions of the severity of their
own drug use problem (r¼ .79), and had a Cronbach’s alpha of .83 for the present study. Higher scores represent greater levels
of alcohol and drug involvement, with scores of 37 and above indicating increased likelihood of a DSM-IV-TR criteria being
met for abuse or dependency.

Tobacco use measure
Tobacco use was collected using the tobacco history section of the AADIS that measures smoking tobacco (cigarettes and

cigars) usewith a single item and eight possible responses: Never used, (0) tried but quit, (1) several times per year, (2) several
times a month, (3) weekends only, (4) several times per week, (5) daily, (6) several times per day, (7). Higher scores represent
greater levels of tobacco use.

Social network measure
Social network data was gathered using the Adolescent Social Network Assessment (ASNA) (Mason, Cheung, & Walker,

2004). The ASNA captures information on each person’s close personal contacts, their strong ties which constitute their
social networks. The ASNA has favorable internal consistency reliability (Cronbach’s alpha .84) and correlates significantly in
the expected directionwith self-report measures of substance use (r ¼ .-64), with self-report alcohol use (r ¼ �66), and with
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self-reported marijuana use (r ¼ .�54). Adolescents are asked to name the people with whom they have contact at least once
permonth andwith whom they have a “meaningful relationship.” Respondents provided health risk information on up to five
alters, which research has shown to be an average number (Mason et al., 2004). Subjects are asked whether they know if each
alter uses substances and how often and whether they have been directly or indirectly influenced to use or not to use
substances by each alter. This item has been shown in past research to be an important influence on behavior (Valente,
Watkins, Jato, Van der Straten, & Tsitsol, 1997). Subjects are asked about positive activities such as receiving help with
school, work, or transportation and talking through problems or providing support. Negative activities include substance use,
illegal activities, violence, or high-risk sexual activity (sex with no condom, sex with a person with HIV/AIDS or of unknown
HIV status). These procedures follow those widely used and accepted in the social network field (Burt, 1984, 1992; Brewer,
2000; Cotterell, 2007; Liebow et al., 1995; Marsden, 1990; Valente, 2003; Vehovar, Manfreda, Koren, & Hlebec, 2008).

Responses are given weighted values of 1–6 forming a possible range of �70 to 70, with higher scores indicating more
protection and lower scores indicating more risk. Weights were based upon research that has shown risk for substance use
increases with one substance user in a network, and risk for mental health problems is elevated with one daily substance user
in a network (e.g., three-fold increase) (Mason, 2009; Mason et al., 2004). Given these data, the following weighted scoring
procedurewas developed: Risk quality: substance user¼�1, daily user¼�3, negative activity¼�4, influence to use¼ -6 and
Protective Quality: non-substance user ¼ 4, absence of negative activities ¼ 4, influence not to use ¼ 6. The potential total
score per alter is �14, for grand total per adolescent of �70 (�14 � 5 ¼ �70).

Posttraumatic stress disorder (PTSD) measure
Posttraumatic stress disorder symptomsweremeasuredwith PrimaryCare- Post Traumatic StressDisorder (PC-PTSD) Scale.

The PC-PTSD is a four-item screen (Cronbach’s alpha .93) that was designed for use in primary care and othermedical settings.
The PC-PTSD has a test-retest Pearson’s correlation coefficient of .83 (p < 0.001), correlates highly with the Clinician-Admin-
istered PTSD Scale (CAPS; Blake et al., 1995) .83 (p < 0.001), and has an overall diagnostic accuracy of 85% (Prins et al., 2004).

Relationship with parents measure
The Relations with Parents scale within the Behavior Assessment System for Children (BASC-2) Self-Report of Personality

was used to used to measure adolescents’ perception of being important in the family, the status of the parent–child rela-
tionship, and the teen’s perception of the degree of parental trust and concern (Cronbach’s alpha .89) (Reynolds & Kamphaus,
2004). For the present study, the general, combined-sex norm group was used. Reliability is strong with the BASC having
internal consistency scores of composites with alpha coefficients ranging from the low to mid 0.90s. The scale produces
continuous data with higher scores indicating better family relationships; lower scores indicate a greater level of family
problems.

Analytic Plan
The overall goal of the analysis was to test whether social network quality mediates tobacco affects on alcohol and drug

use (referred to as substance use), while accounting for PTSD symptoms and relations with parents. Zero order correlations
were conducted among the primary variables of interest. To determinewhether the association of tobacco usewith substance
use was mediated by social network quality, a path model was tested using AMOS (Version 17) employing Maximum Like-
lihood estimation. The data were tested for multivariate normality with AMOS Mardia’s measure of multivariate kurtosis
procedure and produced a coefficient of 2.623, indicating no violation of the assumption of multivariate normality.

In order to empirically test model invariance by gender and age groups (13–16 and 17–20 years of old), multi-group path
analyses were conducted, to determine ourmodel’s fit with each group. Four separate data sets were created based on gender
and age groups. Each data set was tested twice, where initially all parameters were fixed to be invariant across gender and age
groups. Following, all parameters were free to vary across all groups (Byrne, 2004). If the chi-square difference statistic did not
reveal a significant difference between the original and the constrained-equal models, then we would reasonably conclude
that the model has structural invariance across groups, that is, the model applies equally across groups (Vandenberg & Lance,
2000). All missing data (<1% of cases by group) were imputed through AMOS regression imputation maximum likelihood
procedure (Blunch, 2008). Bootstrapping employing 1000 samples was used for testing significance of the mediated effects
and to produce bias-corrected percentile confidence intervals (MacKinnon, 2008).

Results

Model invariance

The initial multi-group test of invariance (constrained) examined both the gender and then the age models to determine
whether regression structural weights for variables were the same in value across groups. The test on the gender model
revealed a very good fit to the data, with a nonsignificant chi-square [c2 (13, N ¼ 301) ¼ 13.78, p ¼ 0.389] indicating no
significant difference between the hypothesized model and the data. Based upon Hu and Bentler’s (1999) recommendations,
the fit indices selected for further evaluation of the model included root-mean-square error of approximation (RMSEA,
recommended level <.10; obtained ¼ .01), the normed fit index (NFI, recommended level >.0.90; obtained ¼ .95) and the
comparative fit index CFI, recommended level >.0.95; obtained ¼ .99). The test on the age model also revealed a very good fit

M.J. Mason et al. / Journal of Adolescence 34 (2011) 1055–1063 1059



Author's personal copy

to the data, [c2 (13,N¼ 301)¼ 18.39, p¼ 0.143], RMSEA (.02), NFI (.97) and the CFI (.99). Next, models were examinedwithout
restrictions on parameters. The test on the gender model revealed a very good fit to the data, [c2 (8, N ¼ 301) ¼ 9.14,
p ¼ 0.330], RMSEA (.02), NFI (.97) and the CFI (.99). The test on the age model also revealed a very fit good to the data, [c2

(8, N ¼ 301) ¼ 11.93, p ¼ 0.154], RMSEA (.04), NFI (.95) and the CFI (.98). Finally, a test of differences between groups showed
no significant differences between free and fixed models, assuming the free model to be correct for gender [Dc2 (5) ¼ 6.458,
p > 0.05] or for age [Dc2 (5) ¼ 4.644, p > 0.05], indicating that these groups are statistically indistinguishable. Based on these
results one path model was used for testing with the entire sample.

Descriptive statistics & correlations

Substance use scores ranged from 0–67, with a mean score of 18.5, (SD¼ 18.3) with 11% reporting weekly or daily use, and
18% reporting at-risk levels of substance use, that is, likely to qualify for substance abuse or dependency. Tobacco use scores
ranged from 0–7, with an overall mean score of 1, and a mean score of .96 (SD ¼ 2.0). PTSD scores ranged from 0 to 4, with
a mean score of 1.5 (SD ¼ 1.4), with 51% in the at-risk range (90th percentile) as determined by the PC-PTSD measure. Social
Network Quality scores ranged from �70 to 70, with a mean score of 36.3 (SD ¼ 26.8). Relations with Parents scores ranged
from 24 to 68, with a mean of 47.2, (SD ¼ 10.5) with 25% in the at-risk range (90th percentile).

Zero order correlational analysis produced significant coefficients among path model variables in the expected direction.
Table 1 displays all correlations and significance levels. PTSD and Relations with Parents was negatively correlated, confirming
our first hypothesis. Only Relations with Parents and Tobacco Use was not significant, although the sign was in the expected
direction (negative).

Path model

Results of path modeling analyses showed that our model provided a very good overall fit to the data and demonstrated
partial mediation affects of social network quality on substance use. Fig. 2 shows the path model with direct standardized
coefficients. The chi-square was not significant [c2 (4, N ¼ 301) ¼ 6.619, p ¼ 0.157]. Fit indices included root-mean-square
error of approximation (.047), the normed fit index (.97), and the comparative fit index (.99). The direct standardized effect of
tobacco use on substance use was .41 (p < 0.01). The standardized mediated effect of tobacco use on substance use, mediated
by social network quality was .16 (p < 0.01; 95% confidence interval [CI] ¼ .107, .225). Fifty-two percent of the variance in

*p<0.05;** p<0.01

PTSD

Relations 
with parents 

Tobacco 
Use

Social
Network

R
2

=.52**

Substance
Use

.19**

-.08

-.34** -.47**

.41**

e1

e2

e3

-.14*

Fig. 2. Path model predicting substance use (n ¼ 301).

Table 1
Inter–correlations among model variables, controlling for gender and age.

Substance Use Social Network Quality Tobacco Use PTSD Relations with Parents

Substance Use –

Social Network Quality �.530** –

Tobacco
Use

.504** �.254** –

PTSD .164** �.166* .183** –

Relations
With Parents

�.137* .070 �.112* �.137* –

*p < 0.05;**p < 0.001.
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substance use was accounted for by the model. An effect-size measure was applied to determine what proportion of the total
effect is mediated by the intervening (social network quality) variable. This effect-size measure is adequate if all estimates are
statistically significant and is used with a single mediator model (MacKinnon, 2008). Referred to as the R2 proportion, it
represents the squared correlation between X (predictor variable tobacco use) and M (mediating variable social network
quality, �.34), times the squared partial correlation between M and Y (dependent variable substance use, �.47), divided by
the total amount of variance in the Yexplained by both M and X (R2 ¼ .52). The R2 proportionwas calculated and produced an
effect-size of .31, indicating a moderate effect of social network quality on tobacco influence on substance use.

Discussion

The findings from the present study suggest that for these urban adolescents, social network quality partially mediates the
affects of tobacco use on alcohol and drug use, while accounting for PTSD symptoms and relations with parents. Unique to this
study is the analysis of urban adolescents’ social network quality in detail and the inclusion of multiple domains of adolescent
life (psychological, family, and social) within a path model. These findings support the social operational hypothesis that
the effects of tobacco use on substance use can be at least partially mediated by social networks. The finding concluded by the
multi-group analysis contradicted our hypothesis of group differences by gender and age, indicating no significant difference
between groups. However, the robust fit of the path model adds confidence to the claim that a social approach to addressing
the linkage between tobacco and substance use for urban youth is warranted.

In examining the exogenous variables first, a significant negative correlation exists between PTSD symptoms and Relations
with Parents variables. Recall that this sample’s elevated level of PTSD symptoms is likely indicative of living in a highly
stressful urban environment. One half of the sample (51.5%) endorsed two out of four PTSD items, compared to estimates of
six-month PTSD prevalence rates of 4–6% for the U.S. adolescent population, based upon DSM-IV criteria (Kilpatrick et al.,
2003). While not proven longitudinally in our study, the significant negative correlation between PTSD and the Relations
with Parents variable, suggest increased PTSD symptoms are associated with a worsening child–parent relationship. We
speculate that the quality of parental relations may exacerbate PTSD symptoms andmay lead to the negative coping behavior
of tobacco use. A highly significant coefficient between PTSD and tobacco use provides some support to our theory. In
contrast, it appears that the relationship between the relations with parents variable and tobacco use is very weak and
insignificant for this sample. PTSDmay serve as a moderating variable between relations with parents and tobacco use. This is
an empirical question that we did not model at this time. However, given the elevated PTSD symptoms for this sample, these
findings could suggest that these adolescents are using tobacco as a way to cope with their stress. It is important to note
however, that this speculation, while theoretically sound, was not directly tested within study design.

The significant negative coefficient between tobacco use and social network quality could be illustrative of selection effects
of social networks on substance use.While these data cannot demonstrate direction of ourmodel, it is reasonable that smoking
is related to teens’ social network quality (level of risk and protection). For example, we speculate that the more adolescents
smoke, the more risky their network becomes. In contrast, the less they smoke, the more their networks are protective. So,
smokers are selecting risky, more anti-social networks, and the teens who are smoking less are selectingmore protective, pro-
social networks. The next step in our theory is peer influence. One explanation of the large and significant coefficient between
social network quality and substance use, is that this pathway is illustrative of peer influence effects. For example, consider that
smoking is a behavioral mechanism that operates on the selection effects for their social networks. Perhaps these adolescents
aremore likely to select a group of peers based upon similarities that include tobacco use status. This then serves as an entrance
criterion into a peer group that will either support more substance use to cope with PTSD and family-based stressors or will
support and provide opportunities to cope in a more pro-social manner. In either case, we speculate that modeling-based
influence is occurring at this point in the pathway, exerting effects for or against substance use.

Perhaps the most interesting finding is related to the small-to-moderate mediational effect on substance use. One
explanation is that because smoking begins within the context of stress (PTSD symptoms), the urban adolescent social
network serves a unique place of stress relief through a combination of smoking and peer support which has significant
mediating affects on substance use. We speculate that these adolescents may be smoking to cope with their PTSD symptoms
and the associated feelings of stress may be reduced through nicotine’s immediate and unique effects on the reward system
within the adolescent brain (Adriani et al., 2003). Future research is needed to directly test this theorizing.

Several limitations should be considered when interpreting the findings from this study. First, the study designwas cross-
sectional and therefore cannot fully test the causal hypotheses that were advanced. In particular, when examining adoles-
cents, being able to estimate the duration and malleability of these findings across developmental periods would be
beneficial. Second, the social network assessment, while extensive in many regards, was limited to the adolescent report of
their peers’ substance use. If full network data were available, linking self-reporting substance use status of peers to the
adolescent would provide a stronger determination of peer substance use. Research with adolescents outside of school
settings makes capturing full network data extremely difficult and could not be done with our sample located within
a primary health care setting. Third, we cannot say definitively whether the differential influence of the peer and family
variables was due to true differences of influence between these variables or because of measurement differences. While the
family variable assessed teen perceptions of support and warmth, the network measure primarily assessed risky behavior.
The different focus could be confounding the results. Finally, we used one item to measure tobacco use, clearly having more
data on tobacco initiation, detailed counts of use quantity, and intentions for future use would strengthen the study.
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Despite these limitations, this study was based upon a sound theoretical model, utilized strong analytic strategie,s and
therefore has value in advancing the theoretically driven literature. These findings have promise to inform future prevention
research efforts in the direction of social network quality and its meditational effects with urban teens. The present cross-
sectional research indicates that more sophisticated designs addressing causation related to PTSD, parental relations, tobacco
use, and peer influence/selection on substance use are warranted so that causal hypotheses regarding these mechanismsmay
be longitudinally tested. Based on the present study, future investigations into social networks’ effects could confirm the
specific risk and protectivemechanisms that interact with desired outcomeswithin a social operational model. These findings
in turn, could specify targeted prevention programming that could tailor interventions to address substance use and abuse
among adolescents.
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