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Abstract
JULIA MADELEINE SHADUR: The Relationship between Friendship InttyjyaPeer
Use, and Self-Medication in Adolescence
(Under the direction of Andrea Hussong, Ph.D., Deborah Jones, Ph.D., & Mitch
Prinstein, Ph.D.)
The current study examined the relationship between peer substance use and

friendship intimacy in predicting adolescent self-medication. Two hypeshgsre
tested: 1) greater peer substance use is associated with ledshipeintimacy, and 2)
friendship intimacy and peer substance use moderate the temporal relato@tsieen
daily negative affect and subsequent substance use (i.e., self-medication)ereeper
sampling methods (ESM) were employed to capture daily variations in mood and
substance use, and multilevel modeling techniques were used to parse betwaen- vers
within-person differences in risk for use. Findings did not support the primary
hypotheses, indicating that characteristics of the peer context (i.ea¢ytand peer use)
do not predict risk for self-medication among younger adolescents. However, #seae w
weak but consistent trend indicating that friendship intimacy and peer usetitderac

predict substance use more generally, such that the effect of frienusiigcy depends

on the degree of peer use.
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Chapter 1

Introduction

Adolescent substance use has become an outcome of interest to reseawd®ers ac
many disciplines in response to the staggering national rates of undedy# ahd
drug use. The most recent data from Monitoring the Future (Johnston, O’Malley,
Bachman, & Schulenberg, 2009) show that 72% of twelfth graders and 9¢htbf
graders report having consumed alcohol at some point in their lives, and equally
concerning are reported rates of having ever been drunk for twelfth gra8&ssgnd
eighth graders (18%). Furthermore, 28% of eighth graders and 49% oh tgrelfters
report having tried an illicit drug at some point in their lives (Johnston et al.).2009
Adolescent substance use is associated with a host of negative consequences
ranging from compromised cognitive functioning in college (Sher, MartogdV&
Rutledge, 1997) to increased rates of internalizing disorders in adulthood (Brook, Brook,
Zhang, Cohen, & Whiteman, 2002; Trim, Meehan, King, & Chassin, 2007).
Furthermore, problematic alcohol use during adolescence predicts adulthoodiolepress
and antisocial personality disorder (Rohde, Lewinsohn, Kahler, Seeley, & Brown, 2001),
and marijuana use during adolescence is related to suicidal ideation and atisrmgatié
as criminal involvement (Fergusson, Horwood, & Swain-Campbell, 2002). With rates of

use showing that nearly half of all students have experimented with some sort of



substance by the time they reach the end of high school, it is imperative thathrese
efforts continue to identify factors that consistently predict adolescernttaabause.
Self-Medication

Some adolescents are at an increased risk not only for substance udé/gboera
for a specific problematic style of use, namely, using substances as a omeaes with
negative affect. There are several mechanisms that describe how sugstapde used
as a means to minimize negative affect, including theories of stress and stpisig(
Shiffman, 1985), tension reduction (Conger, 1956), and self-medication (Khantzian,
1997). These theories share a focus on the negative reinforcement model otsubsta
use, whereby the use of drugs temporarily minimizes the experience of nedfatve
and becomes a pattern of learned coping. Such negative reinforcemelst caodse
distinguished from other mechanisms underlying the negative affectlagenship by
their focus on the effect that substances have on minimizing negative afstate®
compared to other theoretical models that focus on positive reinforcementl (@asse
in press), or on other mediating mechanisms, including peer affiliations as in self
derogation theory (Kaplan, Martin, & Robbins, 1982).

The self-medication model posits that substance use is triggered by therege
of negative emotion (Khantzian, 1997). Self-medication is defined by a temporal
specificity, meaning that negative affect predicts subsequent substamva¢husé@ours
or days. This specific pattern of emotion priming the subsequent use of drugsritoord
cope has been associated with both heavy and problematic alcohol use (Coopky, Russe
& George, 1988), and is thus an important potential target for early interventignetesi

to reduce long-term risk for substance use disorders.



There are a host of reasons that suggest why some adolescents may be at
increased risk for using substances to minimize negative affect. Hoktseence is a
period during which youth are more vulnerable to increases in negative affect, but
developmentally lack the neurobiological systems to appropriately regulagedm@nges
in affect (Steinberg et al., 2006). Thus, without proper regulatory systems cattdes
may seek maladaptive methods of coping, including the use of substances (Stdinberg
al.). Second, research shows that some adolescents report positive expeataatitse
effects of drugs and alcohol, such that use is sometimes believed to mioimeieve
negative affective states (Kassel et al., in press). Such expectangissbeaquently
increase risk for self-medication in these youth. Indeed, in a sampldegfecstudents,
anxiety and alcohol use were more strongly related for thosexgectedlcohol to
minimize negative affect (Kushner, Sher, Wood, & Wood, 1994). And third, negative
affect disorders and substance use are highly correlated (Substance Wbisntal
Health Services Administration, 2009), and self-medication may indeed be one
mechanism that explains this comorbidity.

Whereas findings supporting a self-medication hypothesis are morsteotlgi
evidenced with adult samples, negative affect-motivated substance use icaumEas
less extensively studied and the findings are quite mixed (see Kaakelrepress, and
Chassin, Ritter, Trim, & King, 2003, for reviews). There are at least tvempait
explanations for the inconsistent findings concerning the self-medicatiorleggsoin
adolescence. First, different methodologies are employed across stndigsg\amay
(or may not) tap daily variations in affect and substance use (Kassel et assh dn

cross-sectional designs, the direction of effect cannot be determined amegelhtion



cannot be isolated from other potential mechanisms underlying the negatoteuaéfe
relationship. Longitudinal designs are more promising, but even when emgieyed t
typically use long time lags that do not match onto predictions of self-ateufici.e.,
years vs. days) (Chassin et al., 2003).

Second, most substance use in youth does not represent self-medicasomdut
youth are more at risk for self-medication and represgatreerable subgroupf
individuals. For example, in a subgroup of adults, stress and alcohol use were more
strongly related specifically for men with both positive expectarioreaslcohol and who
also evidenced avoidant coping styles (Cooper, Russell, Skinner, Frone, & Mudar, 1992).
Vulnerable subgroups of adolescents may also be at increased risk foegel&tmon,
including those who evidence low levels of conduct problems (Hussong, Feagans Gould,
& Hersh, 2008), or whose parents exhibit over-involved parental emotion socialization
(Hersh & Hussong, 2009) or high levels of parental social support (Reimuller, Shadur, &
Hussong, under review). Such subgroups may not be represented in all samples, thus
yielding mixed results.

Despite these inconsistent findings, some evidence suggests that substamce use
the form of self-medication may emerge as early as adolesagceHersh & Hussong,
2009; Hussong et al., 2008; Stice, Kirz, & Borbely, 2002). Gaining a better
understanding oivhichadolescents may be more likely to engage in self-medication will
help to further resolve the inconsistent findings across samples and will gdsddreify
appropriate targets for prevention efforts. In the current study, the theatf-of s
medication is matched to the appropriate methodology by using dailyiengeer

sampling data from a vulnerable subgroup of adolescents at elevated-risk faserug



With such methods, it is possible to elucidate factors of risk for self-medjqaditerns

of substance use. Given that adolescent substance use is so intimately tieddo the pe
group (e.g., Ennett et al., 2006), friendship intimacy and aspects of thelagenship
may be one such risk factor.

Friendship Intimacy versus Peer Social Support

Support for the role of the peer context in adolescent drug use comes from
research that identifies both friendship intimacy and peer support as faetopsedict
substance use among youth, and although these two constructs are distinguished in the
peer relations literature (e.g., La Greca & Lopez, 1998), intimacy andrsufien
inform the same theoretical mechanisms in studies of substanc&heseurrent study
specifically assessed the effect of friendship intimacy on drug use, bbtohthe larger
framework for understanding such peer risk processes has been focused onigkeer s
support.

The termsocial supporincludes a range of characteristics, including the number
of people in one’s support net, the structure of the network, specific actions of support
(e.q., listening, offering help), and perceptions or appraisals of support from (dthexs
et al., 1986). In the current study as well as in other confeetsdship intimacyas
been defined as the combination of loyalty, self-disclosure, affection, and comgapi
(Hussong, 2000b). There is some degree of overlap between these two constructs;
indeed, measures of friendship quality, such as intimacy, map on nicely to theaonstr
of peer social support (Urberg, Goldstein, & Toro, 2005). Moreover, friendship aytima
(i.e., quality of peer relations) has been shown empirically to be one oflsederators

of peer social support (Newcomb, 1990). The relationship between these two constructs



suggests that the larger social support literature may help inform fes@aing to
understand mechanisms that involve friendship intimacy. Moreover, some hesasirc
shown that both measures of friendship intimacy and social support predict similar
outcomes, including substance use (e.g., Hussong, Hicks, Levy, & Curran, 2004). Th
examining the literature that encompasses both of these construcisas forit
understanding potential substance risk processes within the context of tiné Stualg.
Friendship Intimacy, Peer Social Support, and Substance Use

One of the strongest indicators of adolescent behavior is that of their peers
(Prinstein & Dodge, 2008). Indeed, theory and supporting research (e.g., Van Beest &
Baerveldt, 1999; Wills & Vaughan, 1989) suggest that adolescence is a period during
which teens are more involved with and seek greater support from their peetfseina
parents. During the middle school years, it has been found that parental support
decreases and peer supports increases (Wills, Resko, Ainette, & Mendoza, 2004).
Furthermore, the strength of the protective effect that parental suppagdiast
adolescent substance use weakens during middle school (Wills et al., 2004).

This trend for peers to become increasingly influential during adolesisence
pronounced among substance using teens. Adolescents who have already begun drinking
alcohol report being able to depend more on their peers than their parents compared to
abstaining teens (Holden, Brown, & Mott, 1988), and teens who use substances are twice
as likely to report that their peers are more understanding and influential thran the
parents when compared to teens who are non-users (Coombs, Paulson, & Richardson,
1991). Additionally, adolescents who report problematic alcohol use are alsoasitye e

influenced by pressure from their peers (Arata, Stafford, & Tims, 206&restingly,



research shows that both closest friends (within dyads) and larger peerksetwor
independently influence adolescent substance use (Urbefigiri2acigslu, & Pilgrim,
1997). There are multiple aspects of the peer relationship that may impasicadts’
substance use, and it is unclear which specific characteristics of theopeext might
subsequently impact the risk for self-medication specifically. Howetregssand coping
models of substance use suggest that the degree of intimacy and support from close
friends may indeed impact risk for self-medication.

In previous research, friendship intimacy (Hussong, 1996; Hussong et al., 2001)
and social support from peers (e.g., Hussong et al., 2001; Lifrak, McKayjrRosta
Alterman, & O’Brien, 1997; MacNeil, Kaufman, Dressler, & LeCroy, 3:9%ills &
Vaughan, 1989; Wills et al., 2004) are both repeatedly found to predict youth’s drug us
Adolescents whose friendships involve both higher levels of positid@egative
friendship qualities are more likely to use substances (Hussong, 2000b), and Windle
(1994) found that greater hostility and less reciprocity within close frigmdsiads
predicted greater alcohol use, which he suggested may be associatewveitleVels of
social support as well.

Research also suggests, however, that peer support and intimacy have the
potential to either increase or decrease risk for adolescent substanceesdimeon
other characteristics of the frien&pecifically, the relationship between the level of peer
support and adolescent substance use is moderated by the level of peer substance use.
Indeed, one of the greatest risk factors for substance use is affiliattodrwg-using
peers (e.g., Ennett et al., 2006; Frauenglass, Routh, Pantin, & Mason, 1997; Hussong,

2002; MacNeill et al., 1999) and high levels of social support from such peer groups



(Piko, 2000; Wills & Vaughan, 1989; Wills, 1990; Wills et al., 2004) and identified close
friends (Urberg et al., 2005) further increase this risk, whereas gls lef support

from close friends who do not use tend to minimize risk for use (Urberg et al., 2005).
Wills and Vaughan (1989) further specify that it is the combination of high levels of
perceivedsupport from peers and peer substance use that increases adolescents’
involvement with drugs. With respect to friendship quality, it has also been found that
adolescents in close friendships with substance users that are chaadigriiewer

negative friendship qualities are at increased risk for substance use (H&ddakg,

2003).

Although the way in which friendship intimacy impacts substance use may
depend on peer use, it is also expected that friendship intimacy and peer usgegte re
Very little is known about the levels of friendship intimacy and support provigeedrs
who use substances more frequently compared to those who use substances less
frequently. Nonetheless, research suggests that substance use duesceadel may
impair the development of healthy social skills in a number of ways. Indeed, Spooner’s
(1999) review notes that adolescent drug users are less socially capamdeanewer
social skills than non-drug-users. Such social skill deficits may ultimatiegt the type
of friendships these adolescents provide for their peers.

A long-standing theory from Baumrind and Moselle (1985) suggests that
normative social development is interrupted by the use of substances duringeabaesc
Specifically, adolescent substance use may be associated with egategess
awareness of others’ thoughts and feelings, decreased experience withsoeialre

interactions, impaired cognitive development, and increased alienation frors. othe



Moreover, adolescents may actually use substances to cope with the stresgexs
with new social interactions, thus minimizing the extent to which intimacy amal soc
awareness may develop (Baumrind & Moselle). These developmental challenges, in
turn, may lead to a lack of social experience and skill, ultimately impattangocial
support and the quality of friendships that drug users are able to provide to éngir pe
Thus, the current study tested the hypothesis that friendship intimacy arsilipstance
use are negatively associated.
Friendship Intimacy, Peer Social Support, and Self-M edication

The contribution of peers’ substance use to subsequently impaired social skills
and relationships is important because it helps further explain why associgéha@rwg
using peers can increase risk for an adolescent’s own substance use ardisalion,
more specifically. Peer drug use may impact the quality of friendshipadbkescents
experience and compromise peers’ ability to provide support, which may negatively
impact adolescents’ ability to use and access adaptive coping mechanddtastivEly,
these findings suggest that we must gain a better understanding of what it is about
friendships with substance users that might increase risk for self-medicateens.

Research has shown that self-medication is reffeetivein reducing negative
affect for adults when in the company of their friends (Armeli et al., 2003). sliggests
that there are characteristics of the peer context that play aleote# the use of
substances to cope. Indeed, in a sample of college-aged students, individuals in
friendships characterized by lower levels of friendship intimacy andspe&l support
were more likely to drink in response to increases in negative affect (Hussang et

2001). ltis less clear if the same pattern regarding friendship intimalcgedf-



medication emerges during adolescence. However, associations between mood and
substance use may be stronger for adolescents who are in friendships cheddayer

both peer substance use and lower levels of positive friendship quality (Hussong &
Hicks, 2003). This finding suggests that the interaction between peer substanuog use a
friendship quality may explain who is at risk for self-medication.

The moderating effects of peer use and friendship intimacy on self-meudicat
may reflect at least two different mechanisms of risk. Stress and copaejsof
adolescent substance use suggest that in the context of lower levels ohipeniimacy
and greater negative affect, adolescents seek alternative coping nmmshanish as
alcohol and substance use. Additionally, adolescents’ risk for increased neffattve
may be exacerbated if their friendships are characterized bytesacy and support, a
potentially stressful social experience for teens. If these lessatatipeer contexts
include drug using friends, then teens may be even more likely to self-neediieato
easy access and joint engagement in drinking and drug use. Thus, adolescents with lowe
levels of friendship intimacy and greater exposure to peer substance use maxe
likely to self-medicate.

Social Learning Theory (Bandura, 1986) offers another mechanism of risk for
substance use. Such models of social influence suggest that for those in mote intima
and supportive friendships with drug using peers, interactions with these friepds ma
provide increased exposure to and modeling and encouragement of drug involvement.
These friendships may also provide adolescents prone to negative affect with an
environment conducive to self-medication. Adolescents may thus be more likely to

behave in ways similar to their peers when their friendships are more positively

10



characterized. Indeed, the adverse effect that modeling by peers has soemdgleisk
for substance use may be further strengthened in contexts of high levels of pedr suppor
(Wills & Vaughan, 1989).

Social learning of particular styles of use can also occur in theadghips.
Indeed, previous research indicates that adolescents’ heavy drinking is irspeidtasl
not only with their own drinking motives but also with those of their peers (Hussong,
2003). Peers who use may motivate and indeed teach and reinforce adolescédnts to sel
medicate as a way of using substances. Thus, adolescents with high lenetsiship
intimacy and with greater exposure to friends who use substances may als@ be mor
likely to self-medicate as compared to their peers.

In sum, there are at least two mechanisms of risk that may explain why both
friendship intimacy and peer use impact risk for self-medication. Models af soci
learning and stress and coping indicate that adolescent self-medicayitre mederated
by how muchintimacy exists in these friendships and al¢wis delivering it. Both of
these models were tested in the current study.

The Current Study

The current study examined how the construct of friendship intimacy inflsenc
the relation between negative affect and substance use in adolescents. Bpdeifica
hypotheses were tested: (1) higher levels of peer substance use detegbaoit lower
levels of friendship intimacy (see Figure 1), and (2) friendship intimadypaer use both
moderate adolescent self-medication (see Figure 2). This second hypeathesis two
predictions, such that the association between negative affect and substandiebese wi

strongest for those in friendships with higher levels of intimacy and higheds lef peer

11



use (reflecting social learning) and for those in friendships with lowelsletentimacy
(regardless of peer use, reflecting stress and coping), as compareddo othe

In testing these hypotheses, this study offers a unique contribution to thefields
adolescent substance use and social development. Peer relationships areyfrequentl
included as a component of prevention programs (Essau, 2004; Scheier, 2001), but these
relationships are often not considered with respect to self-medicating bf drug use in
particular. Friendship intimacy and peer substance use may be potential medsrator
the relationship between negative affect and subsequent substance use in ad@escents
characterizing these adolescent friendships may help identify which add$eaoe at
greatest risk for self-medication. Thus, the current study has the potemtifarn
prevention programs that target both peer mechanisms and a salient, problgteatic st
drug use in particular (i.e., self-medication). Notable strengths of thisisttldgle the
use of experience sampling methods (ESM) to uniquely capture and examine the
temporal relationship between negative affect and substance use in a sgmgdenting

diverse ethnic groups.
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Chapter 2

Method

Data from the High School Transition Study (HSTS) were analyzeahtiplete
both aims of this study (Hussong, 2005). The data were collected during the sdring a
summer of 2002. The goal of the HSTS was to use novel methodology and design to
examine how different contexts (e.g. peers, parents) impact adolesceahsehste
during the transition period to high school. The use of a daily experience sampling
design measures within-person variability in daily mood and substance use fiionaidi
between-person variabilityyhich is critical for assessing self-medication (Swendsen et
al., 2000; Tennen, Affleck, Coyne, Larsen, & DelLongis, 2006). These experience
sampling procedures also reveal affect and substance use patterns ioriccabmexts
and circumstances, which increases the external validity of the subseguétst re
(Swendsen et al.).
Participants

Participants completed all study procedures in the spring oktgbih grade year
(Phase I) and the summer before stamingh grade (Phase Il). In Phase I, 399 (out of
436 enrolledgighth grade students from seven schools in Chatham County (North
Carolina) completed school-based surveys. Valid data were provided by 365 students
determined by an honesty item assessing whether or not (“true” a”jfplticipants

felt they were honest in their responses to the questionnaire. Recruitmemader|P



began with rank-ordering these participants based on a risk index that indicatatl curre
substance use, any initiation of substance useghyh grade, or affiliation with peers
who had been involved in substance use priairtth grade. Students were contacted
and screened in order of risk, such that the individuals with the highest risk indiees we
contacted first, yielding an elevated-risk sample. Participants weexdaoted based on
gender, ethnicity, or socioeconomic status. The only criteria for eltgimlPhase II
were that adolescents and at least one of their parents spoke Englisbrglyficiorder
to complete informed consent. Research staff attempted to contact thé86irst
participants on the recruitment list (including all 169 participants who listeteaalyof
risk on the 6-point index as well as 27 participants who indicated no risk on this index),
with 81 completing the study (i.e., 41% of those targeted for recruitment, n=196, or 57%
of those eligible and contacted for recruitment, n=142). Primary reasons for non
participation were inability to contact (n=33), ineligibility (n=21, langubgeier,
moving, did not pass grade, child death), limited availability (n=17), discomfort with the
sampling paradigm (n=5), and privacy concerns (n=11). Twenty-eight individuals who
did not participate provided no reason. The adolescents in Phase Il are rapvesent
the original elevated-risk targets initially contacted for recruitiyguggesting a lack of
recruitment bias (see Hussong et al., 2008, for details). This sample also evidence
greater risk than the Phase | school-based sample, suggesting the suassinent
of an elevated-risk sample.

To be eligible for analysis in the current study, participants had to contipdete
assessment involving the experience sampling methodology (ESM). Of timaloBity

from Phase I, two participants did not complete the ESM procedures and six were
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missing more than 16 of the 21 days of ESM data and were not included in the analyses.
Thus, the final sample includes 73 target adolescents from Phase Il, wahda 16106
observations of both daily negative affect and substance use scores. Theifiaper
are 53% female, have a mean age of 13.92 y8&x<0(47), and self-identify as 56%
Caucasian, 19% African American, 3% Hispanic, 1.5% American Indian or Alaska
Native, 1.5% Asian, and 19% Other.
Procedure

For the current study, data are from Phase Il only and involve adolesténts a
their closest friends. In the summer betweighth andinth grade, students completed
in-home assessments during both an initial and final visit (three weeksamhr
completed an experience sampling procedure during the three intervemiks) vizaring
the initial visit, students completed computer-administered intervievasingtiiries
regarding substance use, mood and symptomotology, and peer and parental relationships
in the three months prior to the visit. Students and their parents also completed a
videotaped interaction task. During a second consent process, adolesceatkeeie
they would like to provide the names and contact information for their closest fsends
that staff could contact them in regards to participation in the final visiedttldy
(three weeks later). The last component of the initial visit involved expldinéng
experience sampling procedure to the adolescents and providing them with relate
materials (i.e., a wristwatch, a recording device and booklets, and aysbou)it

During the final visit, adolescents completed computer-administerecepelit
interviews similar to the initial visit assessments. Additionally, twescent’s closest

friend completed separate interviews. The two friends also completedotayee
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interactive task. There were four friendship dyads in which both members Iputual
participated as a friend and also as a target adolescent for one another; ose of the
individuals participated as a friend twice (once mutually and once for a secgeid tar
adolescent). There were eight other adolescents who participated get adatescent
and also as a friend for a different target adolescent (but not mutually so).

The experience sampling procedure occurred during the 21 days in between the
initial and final visits. Target adolescents were asked to complete brelysyd-2
minutes) in response to a pre-programmed wristwatch alarm. Each day, thsee pre-
alarms prompted participants to rate their levels of negative affect (addwuarried,
and stressed) at the moment that the alarm sounded. Measures of dailyexect
contained in a recording device that was attached to the back of the wrist@dtalrth
and final daily alarm prompted adolescents to record their substance use (alcohol,
marijuana, and other illicit drugs) for the entire day. In order to protettipant
confidentiality, the substance use recordings were kept in a security box in the
adolescent’s home. These sensitive response codes were purposefully meant to be
cryptic to protect participants’ reports of substance use (e.g., the numbersré-used
to report alcohol use, “M” for marijuana, and “D” for other drugs).

Finally, as a back-up source of data collection of daily reports, and to menimi
data loss, participants also placed a phone call into the study office phone ta leave
message with their daily recordings (three assessments of mood, one subis¢éanc
assessment). In the original sample, 46% of the observations were reposedamis
(daily in-vivo recordings and the corresponding data phoned in by participants), and of

those data available from both sources, 99% of the observations overlapped perfectly.
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Overall, nearly all observations (99.5%) were clearly discernible irast éme form of
response (Hussong et al., 2008).

Precautions were taken to help ensure the privacy and confidentiality of all daily
recordings and phone messages, including the use of response codes that were not
interpretable to anyone outside of the study. Additional precautions were taketheéo fur
prevent the disclosure of personal information, which included acquiring aicaeetibf
Confidentiality.

M easur es

All assessments for this analysis were completed during the imtdlraal visits
and during the three-week experience sampling period during Phase II.

Demographics. During the initial visit, adolescents self-reported gender, age,
and ethnicity, and parents self-reported their highest level of educain@nhighest level
of education obtained between both parents was used to indicate parent education. The
majority of parents (63%) had either partially or fully completed geller
technical/vocational school. During the final visit, adolescents’ closestlf self-
reported gender, age, and ethnicity.

Peer report of peer substance use (final visit). Research has shown that even
when adolescents report on the deviant behaviors ofdlosiestriends, there are often
notable discrepancies between adolescents’ perceptions and peer sedfaepeviant
behavior (Prinstein & Wang, 2005). Thus, including self-report measures of peer
substance use minimizes potential reporter biases and also eliminatesnsétired

variance.
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The peer substance use scale consisted of five items from Chassin, Rogosch, and
Barrera (1991) that were adapted to capture peer self-reports of drumthe past three
months. The five items included frequency of alcohol, marijuana, and othé¢dilligi
use, frequency of heavy alcohol use (5 or more drinks at one time), and frequency of
being drunk. For reports of alcohol use, frequency item responses ranged frarhgD)
all to (7) everyday; frequency item responses for number of times drunk, &lealpl
use, marijuana use, and use of other drugs, ranged from (0) not at all toe(4)week.

The scale for peer substance use was constructed by first standaatiizergs and then
calculating the mean score across all items. Results from the czarneple yielded a
mean peer substance use score of 0.804{.74), with adequate internal reliability €
.80).

Target report of general peer network substance use (initial visit). Target
adolescents reported on the amount of substance use in their peer group. Four items were
adapted from the Monitoring the Future study (Johnston, O’'Malley, & Bachman, 1995).
These items asked for the number of the adolescent’s close friends who testgesiga
alcohol, marijuana, and other illicit drugs. The response scale included: (Q)Yhoae
few, (2) some, (3) most, and (4) all. The scale for general peer netviostiisce use
was constructed by calculating the mean score across all items. Resultse current
sample yielded a mean peer network substance use score dD=8162), with
adequate internal reliabilityt(= .80). There was a weak correlation between target-
report of general peer network substance use and individual peer-report of substance us

(r =0.15,p >.05).
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Adolescent daily substance use (ESM). The experience sampling of substance
use involved adolescents recording their daily use of alcohol, marijuana, andlicthe
substances each day for 21 days. Nightly recordings of drug use were ednapl&d:00
pm in response to the final pre-set alarm, or before going to bed if afdér [dd.

Alcohol use was rated on a 6-point scale from 0 to 5 or more standard drinks of alcohol
per day. In order to protect reports of alcohol use, recordings were madedy usin
numbers (0-5). Responses for marijuana and other illicit drug use were enaorse

either “yes” or “no.” Items were taken from Hussong et al. (2001). Themetc

measure for overall daily substance use was dichotomized to represent aagsusao

use.

During the 21-day experience sampling period, 24.7% of all participants endorsed
using alcohol, 9.6% endorsed using marijuana, and 5.5% endorsed using any illicit drug
other than marijuana. Compared to national data from the same year thatehe c
study was conducted, which show that in retrospective 30-day reports 19.6% of eighth
graders endorsed using alcohol, 8.3% endorsed using marijuana, and 4.7% endorsed
using any illicit drug other than marijuana (Johnston et al., 2009), the currgrlesam
reflects notably elevated risk for overall substance use.

Adolescent daily negative affect (ESM). Variation in negative affect was
assessed through the experience sampling of daily mood across the threeriwdek pe
Adolescents reported the degree to which they felt sad, mad, worried, and stressed whe
prompted by three daily random pre-set alarms. For each of the four typesiae
affect, item responses ranged from (1) not at all to (5) very much, indicatidgdhee to

which adolescents endorsed feeling each emotion at that moment. Itectgefle
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negative affect were chosen based on the dimensions that are often used in self-
medication research (e.g., Hussong et al., 2001). The descriptions of the fewftype
negative affect were adapted from the Multiple Affect Adjective Chesk-LRevised
(MAACL-R; Lubin et al., 1986) in order to use age-appropriate wording. To Geate
daily negative affect composite score for each of the 21 days, the maximura gatieg
to each type of emotion (sad, mad, worried, and stressed) were averaged tagjather w
any given day. In previous research, reports of daily negative affestffovend to be
adequately reliable (average= .79; Hussong et al., 2008). Results from the current
sample yielded a mean aggregated negative affect score o5D83.§9) with scores
ranging from 1.00 to 3.5; alphas for the daily negative affect measuresl famge.70 to
.91 with an average alpha of .82.

Peer and adolescent reports of friendship intimacy (final visit). Both the
target adolescent and his/her closest friend independently reported on the positive
gualities of their shared friendship in regards to the previous three weeks. Faatesibs
from the Network of Relationships Inventory (NRI, Furman & Buhrmester, 1985),
including three items each for loyalty, self-disclosure, affection, angaoionship,
were used to assess friendship intimacy. The loyalty subscale was seelénvith an
additional item in order to capture a broader dimension of loyalty, and theaffec
subscale was supplemented with an additional item in order to assess reoiproithtn
the friendship (Barrera, Chassin, and Rogosch, 1993), yielding a total of 14 fams.
item responses ranged from (1) little to none to (5) the most possible. Alegpanses
were averaged and the mean score across all subscales representsllasstokefor

friendship intimacy, separately for each reporter. Adequate intetiadlilieges have
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been found for all four subscales= .81-.93), along with significant inter-scale
correlations for the loyalty, self-disclosure, and affection subs@ate67-.78), and
inter-scale correlations including the companionship subscale ranged from .45-.50
(Hussong, 2000a). For target-report of friendship intimacy, results fronutient
sample yielded a mean score of 3.5D<£0.89), with good internal reliabilityu(= .94).

For peer-report of friendship intimacy, results from the current samptkegia mean
score of 3.61%D=0.88), with good internal reliabilityi(= .94). The correlation between
peer- and target-report of friendship intimacy was strong and significar@.47,p

<.001).
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Chapter 3

Results

Preliminary Analyses

Regression diagnostic tests were conducted to check for model assumptions,
model fit, and for potential outliers. Model assumptions were adequately met and
diagnostic tests did not indicate any particular observations outlying on dependent or
predictor variables.
Missing Data Analysis

The analysis sample consists of 73 target adolescents, however only 57 had
complete data on all variables for analysis in hypothesis 2, includingepelfts from
peers on both peer substance use (n=59) and friendship intimacy (n=57). Target
adolescents also reported on friendship intimacy (n=71) and substance use in thei
general peer network (n=72), and had nearly complete data for theseresealnitial
attrition analyses were conducted in order to determine if target adokesgnmissing
peer-reports of key predictor variables differed significantly from thdsehad
complete data. A series bfests showed that there were no significant differences across
key variables, including target-report of friendship intimacy, targetteof substance
use in the general peer network, and target self-report of substance use. Thege findi

suggest that missingness in these data is not related to key variablessf,iatet



values are likely missing at random (MAR). Thus, the subsequent missing da
techniques were appropriately employed to impute these missing values.

Multiple Imputation procedures were used to perform missing data analyses
following Rassler, Rubin, and Schenker (2008). Predictors in the Multiple Imputation
analysis included all predictors from the regression models to test hymothese
control variables, peer-reports of substance use, and both peer and target reports of
friendship intimacy) as well as adolescents’ reports of daily mood and subssan@and
target reports of substance use in their general peer network. Thirty dhojatiéesets
were generated using SAS PROC MI (SAS Institute, 2009). Results ofjaehsdata
analysis of these 30 data sets were combined using SAS PROC MI ANAISAZE (
Institute).

Hypothesis 1

Hypothesis 1 tested whether peer substance use was associated withifriends
intimacy as reported by both the target adolescent and his/her closekt ffeetest this
hypothesis, two separate hierarchical multiple linear regressiorsasaliere conducted.
In both hierarchical models, the same predictors were used, including contablesin
the first step (adolescent gender, parent education, and adolesceritygtlanid peer
substance use in the second and final step. The outcome measures wergptarget-
(model 1) and peer-report (model 2) of friendship intimacy. Results in Table ltlshiow
peer substance use did not predict either target-report of friendship m{ipr=@.04,p>

.05; model 1) or peer-report of friendship intimayQ.28,p>.05; model 2).
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Hypothesis 2

Multilevel modeling was used to test the second hypothesis that friendship
intimacy and peer substance use moderate the relationship between dane redtgct
and substance use. Multilevel models can parse between- and within-perabitityari
which is necessary in order to test the self-medication hypothesis. Inahysig,
within-person effects were examined to determine whether increasegativeenood
relative to individual baseline levels increase the likelihood that an adolestiersew
substances the following day. This analysis focused on the moderating iafiuEnc
friendship intimacy and peer substance use on self-medication. These primary
hypotheses were tested through a three-way cross-level interaetvoeen a within-
subjects factor (daily negative affect) and two between-subjettssdfriendship
intimacy and peer substance use) to predict the likelihood of an adolescent’s substanc
use. Between-person (level 2) predictors of substance use intercepts includad cont
variables (i.e., adolescent gender, parent education, and adolescent gtiimecity
aggregated negative affect index, and the main effects for friendship ntamdgeer
substance use. Within-person (level 1) predictors included whether ESM data were
collected on a weekend or weekday (to control for variation of substance use based on
time of the week) and daily negative affect ratings. Thus, repeated meastgassted
within person. Interactions between daily negative affect by friendship oytjrdaily
negative affect by peer substance use, peer substance use by friendshqy,itnta
daily negative affect by friendship intimacy by peer substance use adredded to the
model to test study hypotheses. All continuous between-person predictogavete

mean centered, and the daily within-person negative mood predictor was pensened.
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The random effect of the model intercept and the fixed effect for the slodaify effect
of negative affect on substance use were estimated as well. Botratzulgeter reports
of friendship intimacy were tested in two separate models.

Due to the dichotomous outcome, a non-linear multilevel model was estimated
using maximum likelihood with nine points of quadrature in PROC Glimmix (SAS
Institute, 2009). As reported in Table 2, results show a strong and consistent between
person main effect of aggregated negative affect on substance use in both (Acedel 1
1.54, OR = 4.66p<.01) and model 25(= 1.66, OR = 5.26p<.01). However, the
between-person main effect of peer substance use on target substance use did not rea
significance in either model B € 0.76, OR = 2.14y>.05) or model 2[{ = 0.52, OR =
1.68,p>.05). The between-person main effect of friendship intimacy was sigrtifica
model 1 (target-repor = -1.11, OR = .337<.01) but not in model 2 (peer-repdsts -

0.26, OR =.77p>.05). The within-person effect of daily negative affect on subsequent
substance use was not significant across both mo@et 10,07, OR = 0.93,>.05) and
model 2 § = 0.01, OR = 1.01p>.05). The cross-level two-way interaction between

peer substance use and friendship intimacy was marginally significant eonbdiel 1
(target-reportp =.82, OR = 2.27p<.10). Probing of this marginally significant

interaction indicated a trend for increasing levels of peer use to paddietscent

substance use more strongly for those who also have high levels of friendship intimacy
(see Figure 3). Finally, the cross-level three-way interactiondagtweer substance use,
friendship intimacy, and daily negative affect was not significant atm$smodel 1§
=-0.08, OR =.92p>.05) and model Z3(= 0.04, OR = 1.04>.05). Thus, these

results do not support hypothesis 2, but suggest that higher levels of adolescent substance
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use are associated with higher mean levels of negative affect and leglsroktarget-
reported friendship intimacy. Additionally, there is some evidence for theatitera
between peer use and friendship intimacy in predicting daily substance use (but not sel
medication).

Sensitivity Analyses

Concernswith power (hypothesis 2). The first series of sensitivity analyses was
conducted to address the potential limitation of adequate power to detect aasgnific
effect in the original three-way interaction (peer substance use x fiipndEmacy x
daily negative affect) given the modest sample size. Hiimugh the three-way
interaction is statistically the optimal method to test the curremif $8fpotheses, a
second series of analyses used an alternative method to test this hypsihgsiswer
terms and thus increasing available power.

A new variable was created that combines both friendship intimacy and peer use
into one moderator, thus resulting in a test of a two-way interaction to extimine
hypotheses. Because the buffering effect of friendship intimacy on adulesbstance
use depends on peer use, this new variable represents the degree of friendsop inti
between the target adnon-substance-using close frienthe value for this new
variable is equal to zero for all target adolescents whose closest friastibstance user.
For target adolescents whose close friends did not report using substancessh the pa
three months (approximately 16% of the sample), the value is equal to the fpendshi
intimacy rating (separately for the target and peer report, resultingpimodels).

Models 3 and 4 (see Table 2) tested the two-way cross-level interaction oefailge

negative affect and the new friendship intimacy scale to predict adolssitxstance use.
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The results in Table 2 show that in this series of sensitivity analyse®ttineeh-
person main effect of aggregated negative affect remains strong andecdnsiboth
models 3 and 4 (same effepts 1.53, OR = 4.62)<.01). The cross-level two-way
interaction between degree of friendship intimacy with a non-using peer and dail
negative affect remained non-significant across both models 3 and 4 (sactif effe
0.08, OR =1.08p>.05), indicating that power alone did not account for the lack of
support for this hypothesis. However, the between-person main effect of the degree of
friendship intimacy with a non-using peer was significant in model 3 (teegett; = -
0.49, OR = 0.61p<.05) and marginally significant in model 4 (peer-repprt; -0.44,

OR =0.64p<.10), indicating that being close witlhan-using peemay be protective
against substance use.

Since the buffering effect of friendship intimacy with a non-using peer did not
interact with daily negative affect to predict daily substance use, twocgidrganodels
were estimated to test the effect of the degree of friendship intimaggdrethe target
anda substance-using close frietalsee if this risk process would yield different results.
The between-person main effect of the degree of friendship intimacy suthstance-
using close frienavas marginally significant only for peer-report of intimagy=(0.35,

OR =1.42p<.10), a trend indicating that being close with substance-using peers may
increase risk for use. All other results were similar to previous anagsesiade no
substantive change in the findings.

Reformulation of the friendship intimacy construct (Hypotheses1 & 2). The
original purpose of hypothesis 1 was to determine whether peer substance use is

associated with friendship intimacy. In the original analyses, the aonefrfriendship
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intimacy was indicated by the full NRI scale, which includes four subs(@alesdty, self-
disclosure, affection, and companionship). The companionship scale taps into frequency
of time spent together, thus serving as a proxy for exposure to a friend’sdyelzand
activities. For this elevated-risk sample (approximately 84% haveeafcesd who

reports using substances), this measure of degree of exposure becomes aaheasure
increased risk for substance use, whereas the other three scales mayupesnoéas
decreased risk (increased intimacy and support). Therefore, therecastitady

motivated reasons to estimate the original models in a subsequent sensidlyisysa

removing companionship from the overall friendship intimacy scale.

When models 1 and 2 testing hypothesis 1 were re-estimated, however, results did
not differ; peer substance use remained a non-significant predictor osfripndtimacy
(see models 3 and 4 in Table 1). To test hypothesis 2, models 3 and 4 testing the two-
way cross-level interaction between the degree of friendship intimaleyawion-using
peer and daily negative affect were also re-estimated testingaoytiwithout
companionship. Consistent with previous findings, the cross-level two-way trgarac
between degree of friendship intimacy with a non-using peer and daily neafédete
remained non-significant. The between-person main effect of the degresndsifip
intimacy with a non-using peer was significant in the first model (tasgeirt; = -0.49,

OR = .61,p<.05) and marginally significant in the second model (peer-repert0.42,
OR = .66,p<.10). The within-person effect of daily negative affect on subsequent
substance use remained non-significant across both models. Other resustisnilerd¢o
those previously reported. Thus, dropping companionship from the intimacy variable

made no substantive changes in the findings.
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Substituting general peer network usefor individual peer use (hypotheses 1
& 2). In a final round of sensitivity analyses, a more global measure of peéarsuds
use was included to test both hypotheses 1 and 2. In the original set of antla¢yses
was no significant main effect for peer substance use in predicting adlssbstance
use, which is largely inconsistent with the literature (e.g., Ennett et a).2@&nerally,
peer substance use is highly predictive of adolescent use, but perhaps in the current study
the use of an identified close friend’s self-report of substance use to repeseuase is
an inappropriate depiction of the overall peer substance use construct. Thus, a more
global measure of substance use in the peer context was used in a series\ofysensiti
analyses to test the original hypotheses more generally. Thesevggrgialyses re-
estimated models 1 and 2 for hypothesis 1, and models 1-4 for hypothesis 2 using the
general peer network substance use variable to replace the speciBalpgtance use
variable in predicting adolescent substance use.

For hypothesis 1, results showed that general peer network substance use did not
predict target-report or peer-report of friendship intimacy (sametgffec-0.19,p>.05).
For hypothesis 2, there were several notable differences in this seesiti/gy
analyses. When re-estimating models 1 and 2, the between-person main géectraf
peer network substance use on target substance use was significant (ficd&|40,
OR =4.06p<.05; model 2 =1.55, OR =4.71p <.01), when previously the effect of
peer use had been non-significant; however, the between-person main effect of
aggregated negative affect became only marginally significant istiraagions of both
model 1  =1.00, OR = 2.7 <.10) and model 23(= 1.01, OR = 2.75<.10).

Additionally, in re-estimating model 1, the between-person main effegeatihip

29



intimacy was no longer significant, and the interaction between peer netwotkrsags
use and friendship intimacy became non-significant. When re-estimatingsn3oaied 4,
the between-person main effect of the degree of friendship intimacy, ghanasing
peer network, was marginally significant only with peer-report ofmaty ¢ = -1.03,
OR = .36,p<.10), rather than in both target and peer report of intimacy as in previous
analyses (models 3-4). Finally, the cross-level two-way interactiovebatfriendship
intimacy and daily negative affect (previously non-significant in modbetame
marginally significantff = -0.60, OR = .55)<.10) when model 1 was re-estimated,
testing the three-way interaction between peer network substance usehipiends
intimacy, and daily negative affect for target-report of intimacy. Howéezrause this
effect was marginally significant, isolated, and was found only in a sensitnatysas,
this effect was not interpreted further.

Summary of key results from sensitivity analyses. For hypothesis 1, dropping
companionship from the full intimacy scale and including general peer keswbstance
use as a predictor yielded no substantive changes to the original findings/p&ibrelsis
2, the two-way interactions between negative affect and the degree oftireeimdisnacy
with a non-using and substance-using peer were both non-significant, sug¢festi
power alone does not explain the lack of support for this hypothesis in the original
analyses. Additionally, the main effect of intimacy showed a trend indicatiniesibg
effect for those in friendships witlon-using peerand increased risk for those in
friendships withsubstance-using peersinally, the main effect of general peer network

substance use was a significant positive predictor of target daily substance
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Chapter 4

Discussion

The current study examined whether greater peer substance use and lower
friendship intimacy predict risk for self-medication among adolescétrimary
hypotheses were not supported, even when a series of sensitivity analysesduatec
to maximize power and to consider alternative conceptualizations ofehddhip
intimacy and peer use constructs. There was no relation between peercaubséand
friendship intimacy, and this finding was consistent across both peer and targest @épor
both measures (hypothesis 1). Moreover, the interaction between peer substance use,
friendship intimacy, and daily negative affect did not predict daily use, inuctitat
there was no support for the moderating effect of peer use and friendshigyntima
adolescent self-medication (hypothesis 2). However, there was some $appiet
interaction between friendship intimacy and peer substance use prediclyng dai
adolescent substance use.
The Peer Context and Self-Medication

Lack of support for the primary self-medication hypothesis does not appear to be
related to limited power, the manner in which friendship intimacy and peer subssance
were conceptualized, or reporter differences, as each of these poteni#idns was
addressed. There are three potential explanations for why the curcdtst eeserged(l)

the risk mechanisms are more specific and complex than initially hypatg@ygthe



peer context operates independently from peer use and friendship intimacy inmgedict
self-medication during adolescence, &)deven more generally, the peer context may
not indicate risk for self-medication during adolescence. Each of theseltbreataves

is described below.

First, the original proposed mechanism reflected two different risk processes,
including a social learning model whereby adolescents who are engagecin clos
friendships with substance-using peers have easy access to substamge#s exposure
to and encouragement of drug use, and the stress and coping model whereby adolescents
with less intimate friendships and greater levels of negative affect rakggbstance
use as an alternative coping method. Although this mechanism offers two potential
pathways of risk, it still may not capture the full complexity underlyirgréhationship
between peer substance use, friendship intimacy, and self-medication in poutbre
specific reformulation of these processes may be necessary.

For example, there could be a gender effect such that peer use and friendship
intimacy predict self-medication only for girls. Indeed, researchii@srsthat girls
more than boys endorse greater levels of intimacy, enhancement of worth from thei
friendships, and affection with their peers, and also report depending more on tleeir clos
friends (Furman & Buhrmester, 1985). Moreover, middle school girls report thrat pee
friendships offer significantly more intimacy compared to all otheriogighips, whereas
boys do not report such differences, indicating that intimacy with closelfrigecomes
increasingly important for girls (Buhrmester & Furman, 198K)th peer friendship
holding such value and import for girls, those who struggle to maintain intimate

friendships may be at greater risk both for increased levels of negatiotaalte
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subsequently for self-medication. Females may also be more prone to risls@soces
involving social learning and joint engagement in drug use, as increased levels of pee
support have been shown to predict substance use more strongly in girls than in boys
(Wills & Vaughan, 1989).

Another possible reformulation of the proposed mechanism is that social learning
may be the risk process only for adolescents whose peers also engageve aégat-
motivated substance use, but in the current study there is no way to know if peers are
self-medicating because their drug use was reported at just one timeSimitarly, the
stress and coping model of risk may only hold for adolescents who find lower levels of
friendship intimacy to be distressing, and unfortunately the manner in veinget t
adolescents internalized their specific peer relationships was notezhptuhe current
study. Thus, it is not clear if the adolescents reporting lower levels of ipti@anaaenore
distressed by their friendships, compared to those reporting highex ¢évetimacy. If
indeed youth do not experience lower levels of intimacy to be stressful, it mag not b
reasonable to expect an increased risk for self-medication in these contexts.

Second, because the proposed risk mechanisms were not supported among
younger youthbut others have found that lower levels of friendship intimacy and peer
social support predict self-medicationyioung adultfHussong et al., 2001), it is
possible that alternative components of the peer context play a role in predezjatiye
affect-motivated use among these younger teens. In other words, the peet @yt
operate independently from friendship intimacy and peer substance use levels in
predicting this particular style of drug use among adolescents. Toa&gg@admponents

of the peer context that may predict self-medicatioryéamgeryouth might include
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close relationships with older teens, the prevalence of affective disondeng peers
(e.g., depression, anxiety), or exposure to other types of deviant peer behavipeés.g
conduct problems), rather than the interaction between intimacy and peer use which ma
be a better predictor of self-medication amoldgr youth.

Third, the entire adolescent friendship context may not be related to self-
medication for this younger age group — rather, there may simply benotlcbanisms
that moderate the relation between negative affect and substance usedsceatdol
youth. Although cross-sectional designs show that peer use and friendship intimacy
impact substance use more generally (and there is also support for thisunréme
study), the peer context may be less critical in predicting risthieparticular pattern of
substance use among younger adolescents. Thus, contrary to ESM researgs \firtti
adult samples suggesting that the social context matters in predidtingesiecation as a
coping method (e.g., Armeli et al., 2003; Hussong et al., 2001), the same mechanism may
not apply to younger age groups. Other factors and mechanisms may be more
appropriate predictors of self-medication for such youth, includingtgr@arental social
support (Reimuller, Shadur, & Hussong, under review), poorer parental emotion
socialization (Hersh & Hussong, 2009), fewer adolescent conduct probierssohg et
al., 2008), and greater adolescent depressive symptoms (Feagans Gould, Hersh, &
Hussong, 2007). It may be that compared to peer influences, parental support and
influence during this developmental period are ultimately stronger presiforoself-
medication, which reflects a more problematic style of use, as opposed to drug use more

generally. Thus, both risk for and protection against negative affectatestigubstance
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use among younger adolescents may be best indicated by specifiteristies of the
parent-child relationship.

Self-medication research generally supports the idea that thetynajdeens
maynot be at risk for this style of use, thus increasing the need for better ideitifio&
the subgroups of individuals wlawe at heightened risk for self-medication (Chassin et
al., 2003; Hussong et al., 2001). Therefore, the current findings preliminarily rule out
one potential contextual factor that doesse#m to predict such risk. However, this
argument is made cautiously given that the sample size is relatively @mgiethis study
was the first to test the moderating effect of the peer context on selfatiediin teens;
thus findings are considered preliminary. Nonetheless, using the same stmeps
have found significant effects of multiple varying moderators on self-ntexhog.g.,
see above), offering further support for the notion that power alone cannot explain the
lack of significant findings in the current study.

Friendship Intimacy, Peer Use, and Daily Substance Use

Although the primary interaction effects were not found in the current study, the
marginally significant interaction between peer use and friendship intimdicates that
the two proposed mechanisms (i.e., social learning, stress and coping) ma urs#erli
for substance use more generally, though not specifically for self-medicdthis
interaction shows a trend for the positive association between peer substaaoe use
adolescent daily use to be strongest for target adolescents who report high levels of
friendship intimacy, reflecting the social learning model. The stressa@ping model is
also indicated in this interaction such that even at low levels of peer substance use

adolescents with the lowest levels of friendship intimacy are at irctesk for use.
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Finally, a buffering effect can be seen in the interaction as well, shomahthte lowest

risk for substance use appears to be the combination of low peer use and high intimacy.
Thus, the one interaction effect and the subsequent main effects indicate @ebhsist
weak trend for the effect of intimacy and peer use on adolescent daily uséyatuch t
friendship intimacy may be either protective or risky depending on the degreerof
substance use.

Although these patterns are consistent with the two different risk meclsamism
interaction is only marginally significant and thus further exploration of éhedionship
within the context of ESM data is certainly needed. This interaction éffeohsistent
with other studies finding that peer use predicts adolescent use most strongbgéor t
with fewer negative friendship qualities (Hussong & Hicks, 2003) andegrpaér social
support (e.g., Piko, 2000; Wills & Vaughn, 1989; Wills, 1990; Wills et al., 2004erg
et al., 2005), as well as findings showing that high levels of support from non-usiag peer
minimizes risk for use (Urberg et al.), though these studies used edhs+sactional or
short-term longitudinal designs and not ESM techniques.

One surprising finding was that friendship intimacy was predictive gétar
adolescents’ daily substance use but not predictive of peer use. Given that the wleasur
friendship intimacy is meant to capture the nature of the shared friendshiip ayiads,
it would be expected that the buffering effect of higher levels of friendstipacy
would minimize risk for substance use in both members of the shared friendship.
However, current findings from hypothesis 1 across several series oivigresitalyses
showed consistently that peer substance use and friendship intimaayoivesiated,

whereas findings from hypothesis 2 showed consistently that target adaedadnt
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drug use and friendship intimacy were associated. Furthermore, the disgrepthese
results was consistent across different reporters of friendship intifpeey versus target
adolescent).

One potential explanation for the observed inconsistency is that the reatuitme
of participating peers was based on a ranking system in which target adtdested
their closest five friends who were then contacted in corresponding orderdyystaff.
Although all target adolescents had ranked the participating peers withirothéuet
closest friends, there is no way to know whether the peers would have mutuallydselecte
the target adolescents as one of their closest friends. In fact, heskeawes that there is
a low rate of reciprocity between adolescent peers regardihfrieasl nominations
(50%; Ennett et al., 2006). The potential implication is that greater frignidgimacy
may be more strongly associated with a buffering effect that mirsmiigle for substance
use for target adolescents because they all considered the participatisagopbe one of
their top five closest friends. On the other hand, the degree of friendship intimlicy wit
these dyads may not impact risk for peer use as strongly because some géthe tar
adolescents may not have been among the peers’ closest friends, had they heen able
rank order their friends in a similar fashion.
Daily versus Aggregated Negative Affect

The current study employed multilevel modeling as a technique to pakse-wit
versus between-person effects of negative affect on substance use, whiataldariti
testing the self-medication hypothesis. Across all analyses, theie sttasg and
consistent significant between-person main effect of aggregated nedftoten

substance use. These findings provide strong support for greater substameengse a
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adolescents with higher mean negative affect levels, compared to thoseweithmiean
negative affect levels. Although this consistent between-person effecthelpstify
greater levels of negative affect as a risk factor for increasechsobaise among youth,
this cross-sectional finding does not indicatey these adolescents are at increased risk
for use. Thus, alternative affective-based risk processes such as theseiés of
derogation (Kaplan et al., 1982) may be important to explore in order to help ekplain t
positive between-person effect of negative affect on substance use.

The within-person analysis of negative affect examines daily \argin
negative mood and substance use, and can predict changes in substance use from relative
increases or decreases in an individual’s daily negative affect comparsdtdcier
baseline levels of affect. The temporal specificity in this type disisecan directly test
the self-medication hypothesis. Consistent with the notion that negativeratieecated
substance use occurs among only more specific vulnerable subgroups of indittgtuals
overall within-person main effect of daily negative affect on daily substase was non-
significant across all models in the current study. Moreover, resultedhbat
friendship intimacy and peer substance use do not moderate the relationshim betwee
negative affect and substance use, suggesting that these characteriséigeef tontext
arenotamong the factors that identify subgroups of youth to be at increased resffor
medication.
Strengths and Limitations

Strengths of the current study include the use of experience sampling methods to
capture daily variations in mood and substance use as an index of self-medaration

the use of multiple reporters of friendship intimacy and peer use. The sangiédively
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diverse, and the majority of experience sampling studies to date have been dmjloye
mostly Caucasian adult samples (e.g., Armeli et al., 2003; Cleveland &,F28x1(3;,
Swendsen et al., 2000). Moreover, this study is the first to test multiple menbkanfis
risk related to the peer context as moderators of self-medication amoting y

Although thorough sensitivity analyses were aimed at maximizing power and
offering alternative conceptualizations of the friendship intimacy and peeobosgucts,
remaining limitations must also be addressed. First, quantitative methods do not
currently include power calculations for multilevel models with binary ougsotinat
include interactions (D.J. Bauer, personal communication, March 2, 2010), but given the
modest sample size of 73, power to detect even the simpler two-way interacgistilima
be limited. Second, the low base rate of daily substance use in the currentlsaitgple
the extent to which the proposed mechanisms can be tested, given that only 77 of 1411
observations of drug use were endorsed positively, and only 20 of 73 adolescents
reported any use during the 21-day experience sampling period. Howevergshaf rat
use in the current sample are even higher than the average amount of monthly use
reported nationally by adolescents in the same year the study was cdr(dobteston et
al., 2009). Thus, the current findings are likely to generalize well to the lbroade
population given that rates of use would be even lower. Third, the self-report mdasure o
friendship intimacy may limit the extent to which closeness and supportive behavior
within dyads are truly captured. An observational measure of intimacy woald all
greater insight into enacted friendship behaviors, and future studies shoutteconsi

employing such alternative methods of measuring the friendship intimacy cénstruc
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Implications and Conclusions

The current study employed experience sampling methodology and multilevel
modeling techniques to assess between-person and within-person differerstetom r
substance use. Between-person effects suggest that adolescents whohesvedag
levels of negative affect and lower levels of friendship intimacy ageeattest risk for
substance use. The interaction between peer use and friendship intimacytsighlig
trend suggesting that close peer friendships may serve to either buffereasedsk for
general substance use, depending on the degree of peer use.

However, findings do not indicatehyindividuals are at risk, as the peer context
did not moderate the within-person relation between daily variations in negaéue aff
and substance use. Nonetheless, these results have implications for helpingrua to ga
better understanding of the mechanisms involved in predicting negativeratiecated
use. The findings indicate that characteristics of the peer context do not Indify ide
younger youth who are at risk for self-medication; furthermore, the proposddniems
involving intimacy and peer use do not exphaimyindividuals may be at increased risk
for this particularly problematic style of use. Thus, the results encourageigr
exploration of other factors that help to further identify vulnerable subgroups whbema
more likely to use self-medication as a way to cope with negative affewllyi-an
additional direction for future research includes further exploration of aiitezrvaithin-
person affective-based processes (i.e., other than self-medicatiomathhelp explain

why between-person differences in friendship intimacy predict risk fotaudesuse.
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Table 1. Results of Regression Analyses with Peer Substance Use Pré&dietidghip
Intimacy (Hypothesis 1)

Outcome Variables
Primary Analyses Sensitivity Analyses
Full Full Friendship Friendship
Friendship Friendship | Intimacy Scale| Intimacy Scale
Intimacy Intimacy without without
Scale Scale Companionshig Companionshig
(Target- (Peer-report)| (Target-report)| (Peer-report)
report)
Model 1 Model 2 Model 3 Model 4
PREDICTORS B t Bt Bt Bt
Control Variables
(Step 1)
Gender -0.42 -197* | -0.12 -0.44] -051 -2.24* -0.17 -0.60
Race 034 157 |-012 -048 040 173+| -0.06 -0.23
Parent
Education -0.06 -0.61 | -0.15 -1.19 -0.06 -0.54| -0.19 -1.43
Main Effect
(Step 2)
Peer substance
use 0.04 0.29 |0.28 139 | 0.03 0.16 0.31 153
Full Model Effects
F 1.63 1.06 1.98+ 1.36
AR? 0.007 0.06 0.005 0.07

Note. Reported values are unstandardized betas. Significance levaiglianted by + (fop <
.10) and * (forp <.05).
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Table 2. Results of Mixed Models Testing Friendship Intimacy and Peea8cbsise Effects on Self-Medication (Hypothesis 2)

[47

Variations of Friendship Intimacy Predictor Variables across M odels
Primary Analyses Sensitivity Analyses

Full Friendship | Full Friendship | Friendship Intimacy| Friendship Intimacy

Intimacy Scale | Intimacy Scale | with a non-using with a non-using Peer

(Target-report) (Peer-report) Peer (Peer-report)

(Target-report)
Model 1 Model 2 Model 3 Model 4

PREDICTORS B OR B OR B OR B OR
Between- Person
Gender -0.25 .78 | 0.23 1.26 -0.12 .89 0.005 1.01
Race 0.98 2.66| 0.95 2.59 0.75 2.12 0.68 1.97
Parent Education 0.54 1.720.59 1.80 0.43 1.54 0.44 1.55
Aggregated Negative Affect 1.54** 466 | 1.66** 5.26 153** 462 153** 4.62
Peer Substance Use 0.76 2.14 | 0.52 168 0 - | -
Friendship Intimacy -1.17** 33 |-0.26 N
Friendship Intimacy with a non-using Peer | - | = - -0.49* .61 -044+ .64
Within-Person
Weekday -0.09 .91 | -0.09 .91 -0.08 .92 -0.08 .92
Daily Negative Affect -0.07 98 0.01 1/01 0.02 1.02 0.02 1.02
Cross-level Interactions
Peer Substance Use x Friendship Intimacy | 0.82+ 227 | 0.45 154 - e
Peer Substance Ugsdaily Negative Affect -0.17 .84-0.32 g3 - e
Friendship Intimacy Daily Negative Affect -0.18 .84-0.003 100 | e
Friendship Intimacy with a non-using Peer
Daily Negative Affgct | | - 0.08 1.08 0.08 1.08
Peer Substance Use x Friendship Intimacy »
Daily Negative Affect -0.08 92  0.04 104 e

Reported values are unstandardized betas. Significance leveidiasted by + (fop<.10), * (forp<.05), and ** (forp<.01). OR = odds ratio.



Figure 1. Substantive model for hypothesis 1
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Figure 2. Substantive model for hypothesis 2.
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Figure 3.Marginally significant cros¢evel twc-way interaction between peer substance use agelttaport of friendship intimac

Note: peer substance use values are gna@ah centere
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