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ABSTRACT OF THE DISSERTATION
The Effects of Treatment Satisfaction and Therapeutic Dosage on

Adolescent Drinking Outcomes

by

Marya T. Schulte
Doctor of Philosophy in Clinical Psychology
University of California, San Diego, 2009
San Diego State University, 2009

Professor Sandra A. Brown, Chair

The current study examined the impact of non-specific treatment factors
therapeutic dosage and treatment satisfaction, on drinking behaviors and coresequenc
among adolescents participating in a voluntary, high school-based alcohol inter@&nt
=94). Path analysis served to test the primary model in which satisfaction age dos
were predicted to influence severity of alcohol use (i.e., number of binge drinking
episodes and alcohol-related problems within the past 30 days) three months alter initi
intervention participation. Student attempts to reduce or quit drinking alcohol were
proposed as an intervening variable in the model, accounting for part of the relationship
between treatment variables and changes in alcohol involvement. In addition, student
estimates of peer frequency of alcohol use were included in the model asiatedoar

account for previous findings of the current intervention, which demonstrated that
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reductions in perceived peer alcohol use were associated with decreased .diimking
theoretically-sound alternative models were also tested to determine wileh Inest fit

the data. The model exhibiting the best relative fit included direct pathsn) f

treatment satisfaction and peer drinking estimates to 1-month alcohol goiptst and

2) direct paths from quit attempts and peer drinking estimates to 3-month kimgegir
episodes. Examination of path coefficients revealed three signficardnshaps. First,
students reporting greater peer estimates of alcohol use at intake wel&kehpte

report at least one quit attempt at 1-month follow-up. Next, students who had a reported
quit attempt were more likely to report greater alcohol use severity twdmiaer.

Finally, greater baseline alcohol use severity was associated edtegfollow-up

alcohol use severity. Overall, it appears that adolescents self-sgiattimn alcohol
intervention are likely to make change efforts early in treatment, withditange in quit
attempts between one and three months post-intake. Similarly, more did not meran bett
in terms of therapeutic dosage or treatment satisfaction and drinking outcohese
findings suggest that adolescents voluntarily attending a school-basednnhtereze

able to effectively optimize their therapeutic dose and quickly utilizeegiest taught in
session. Understanding how non-specific treatment factors affect chaoge af

drinking patterns can help tailor secondary interventions for adolescents with taodera
alcohol histories by maximizing engagement, motivation, and possibly future help-

seeking behaviors.
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INTRODUCTION

Underage drinking continues to pose one of the greatest risks to the health and
safety of America’s youth due to the popularity of alcohol and the negative consexqjuence
resulting from teen use. Estimates indicate that 75% of high school studemépuiitl
some experience with alcohol by graduation (Johnston, O’Malley, Bachman, &
Schulenberg, 2006). Of further concern, over 25% Bfdraders report occasions of
heavy drinking (i.e., five or more drinks) during the two-weeks prior to interview
(Johnston, et al., 2006). This excessive alcohol involvement among youth presents a
major public health concern. As a result of drinking, youth are at an increaseaf risk f
immediate problems, such as decreased academic performance, riskybsdvavior,
and accidents or injuries. Further, alcohol use at such a young age has been shown to
predict long-term consequences, ranging from lower academic attainmaemioae
marital difficulties to decreased physical and mental health, and putate@msncreased
risk for developing adult alcohol dependence (Brown & Tapert, 2004; Hussong &
Chassin, 1994; O’'Malley, Bachman, Johnston, & Schulenberg, 2004). Therefore,
developing treatments that target youth in the early stages of driskiegeéssary to
reduce the severity of alcohol use and its associated problems.

A limited number of alcohol treatments have been aimed at targeting telkeersr
who do not meet clinical criteria for abuse or dependence. Moreover, few atdtdesc
experiencing alcohol-related problems seek formal treatment due to thptjoeroé
negative stereotypes and lack of personal applicability (Ackard & NeuS#dkner,

2001). Although there have been primary and secondary interventions developed to

address adolescent drinking before more formal and costly treatment ig,neady of



these intervention efforts have fallen short (Hser et al., 2001; Pentz, 1998). Th&gymajor
of school-based interventions have taken a didactic approach, focusing on edueasing te
about the negative physical and social outcomes of use, teaching basic resisti)c

and promoting an overall message of abstinence. It has been suggested, however, that
these less formal routes of intervention may be developmentally inappropBnaten(

2001; Metrik, McCarthy, Frissell, MacPherson, & Brown, 2004), and in some cases may
result in rebellious attitudes and behaviors against the core program massage
abstinence (Marlatt & Witkiewitz, 2002). Additionally, treatments designewuia an

adult model neglect the fact that most youth beginning to face problems with alo®hol us
have experienced fewer or less severe consequences of drinking and écelyetsstie
intrinsically motivated to participate in the treatment process than adels (Riggs,
Langenbucher, Goldman, & Brown, 2000). Thus, developing an age-appropriate, easily
accessible program is an essential next step within the area of adbldsohol abuse
treatment.

Self-Change Processes

Given this seemingly ill-fated trajectory of adolescent alcohol involvertent,
may be surprising that a significant proportion (approximately 20%) nfdeekers
resolve alcohol problems during high school through their own attempts to reduce or
cease use independent of treatment (Brown, 2001; Fillmore, 1998; Sobell, Ellingstad, &
Sobell, 2000; Stice, Myers, & Brown, 1998). ldentification of factors that undedie t
self-change efforts invoked by teens in their natural environment may intihhease
effectiveness of intervention programs and motivate adolescents hesitak towe

formal treatment when needed (Brown, 2001). To facilitate understanding of these



strategies used by teens, change processes have been classitieer ascidental or
purposeful. Since adolescence is characterized by numerous social transitidestahc
change in the context of alcohol involvement describes reductions in use that are
incidental to the environment and role transitions taking place within a developmenta
period (Brown, 2001; Watson & Sher, 1998). Differences in frequency and quantity of
consumption, therefore, may occur because of new responsibilities and lessstacce
alcohol or other substances (Yamaguchi and Kandel, 1985) rather than personal efforts
on the part of youth.

In contrast to the unintentional de-escalation of use describing “spontaneous
remission, purposeful change focuses on the role of motivation in the change process.
More specifically, motivated change invokes cognitive social learning tfiBandura,

1986) to describe reductions in drinking through cognitive appraisal (e.g., permpeered
drinking norms) and evaluation processes (e.g., cessation expectanciesnghnge

1991; Metrik et al., 2004; Tucker, Vuchinich, & Gladsjo, 1991). Brown and colleagues
(Brown, 2001; Metrik et al., 2004; Myers, Brown, & Kelly, 2000) explicated this process
in a proposal based on a developmental social information processing model of youth
efforts to change their behavior. The model purports that drinking decisiong aesukt

of current cognitive and emotional states that are influenced by context dguduenc.

In this theoretical framework, teens choose whether or not to drink and whether or not to
continue in a given situation based upon the integration of immediate circumg&gces
alcohol availability, motivational states, peer use, alcohol expectannekglsdal factors
(e.g., biological risks, cultural beliefs). Interventions for youth must theyneze

motivation as a crucial element in eliciting purposeful change. Since binge drigsiking



often viewed as normal among teens, and their limited experience with seysieaph
and social consequences prevents the avoidance of these problems as reasoa to chang
drinking patterns (Myers et al., 2000; Peltier, Telch, & Coates, 1982), then successful
change occurs only after a perceived need for change and personal reseuswagable
to execute desired change efforts (Brown, 2001; Brown et al., 2005). The intervention
examined focuses on enhancing desire and self-efficacy for selfechdhg present
study sought to understand more specifically the relations of some of therkppnents
involved in eliciting change and preventing further escalation of problem useeds-igur
representing the three distinct models tested are presented.

The Primary Model (Figure 1) tested the hypothesis that treatmerfihciadis
and therapeutic dosage would directly influence drinking outcomes, with students
reporting greater satisfaction and attendance exhibiting fewer probleisinge
episodes 3-months post-intake. Moreover, the model predicted that a portion of this
relationship would be accounted for by student attempts to reduce or cease akohol us
Treatment satisfaction and therapeutic dosage are predicted to betadsbcitthe
direction of this relationship is not specified in the model because each measure of
engagement is likely to influence the other (Dearing, Barrick, Derman, i&2éfa
2005). In consideration of previous findings with the current population, a direct path
from peer frequency estimates to drinking outcomes was included to accounet for t
impact of corrected peer estimates of frequency of peer alcohol use orcaendbésohol
involvement (Schulte, Monreal, Kia-Keating, & Brown, in press). Previous results
indicated that students who demonstrated a reduction in estimates of how often their

peers drank alcohol were more likely to decrease their number of binge episddes eac



month, and average number of drinks and maximum number of drinks per drinking
occasion. Finally, direct paths from demographics and baseline measure&kiofydri
outcomes control for the impact these may have on 3-month follow-up measures of
reported binge episodes and alcohol-related problems.

Figures 2 and 3 represent theoretically sound alternative models to understanding
adolescent behavioral change and alcohol consumption. The first Alternative Model
(Figure 2) tested the possibility that cut down/quit attempts were not tHemso
responsible for the relationship between non-specific treatment factodsiakidg
behaviors. While intervention components such as reduction strategies and cogng skill
offer students specific tools for making changes in drinking, satisfaction andhdgse
not be impacting attempts at effortful change. Instead, these more gicioasfmay be
influencing dangerous drinking and related problems through other motivational
mechanisms indirectly related to alcohol use. More specifically, theoredhtp between
treatment involvement and positive change may be better described in terms ofahcident
rather than purposeful change. As outlined above, many adolescents move out of
problematic alcohol use because of environmental changes and role transitoows, (B
2001; Watson & Sher, 1998). Thus, the relationship between satisfaction, dose, and
outcome may be due to students having a safe environment to spend their lunch period, or
evidence of their increased participation in and importance placed on school involvement.

The second Alternative Model (Figure 3) tested the hypothesis thahstdtisf
with treatment, and not number of sessions attended, was the primary factoratirgedi
positive change. Given the support for brief interventions with adolescents (Monti et al.

1999), therapeutic dosage was removed from the second alternative model becaise it wa



hypothesized that students’ “emotional” response to treatment alone may iaefluenc
reported quit and reduction attempts. Additionally, a recent investigation of the targ
intervention found that corrected peer drinking estimates were related ¢askstr
alcohol involvement (Schulte, Monreal, Kia-Keating, & Brown, in press). The inclusion
of a direct path from peer frequency estimates to quit attempts was addednodeal to
examine whether quit attempts accounted for the relationship between beliefs about
others’ use and problematic drinking.
Quit Attempts

Motivation to change is a crucial element in the self-change process. As a
construct, however, the cognitive and emotional appraisal of drinking-relatestbds
involves an individualized process beginning with considering change and resulting
behavioral modification aimed at altering alcohol consumption. The current pregett
self-reported number of quit attempts to assess the behavioral compondirtivdisge.
In a recent study conducted by Brown and colleagues (2005), participation in a secondary
school-based alcohol intervention significantly increased the number opédtstudents
made to reduce or cease use among students who reported drinking anytinméiveshe
Results indicated that the intervention was most effective in fosteringhseifye efforts
among students reporting the heaviest alcohol use history (>50 use episodes), while it
proved less effective in fostering attempts to cut down or quit alcohol use among those
students with limited (<10 use episodes) or moderate (<50 use episodes) drinking
histories. These results provide preliminary evidence that attendingradaeg
intervention can increase the number of personal change efforts made by heawgdrinki

adolescents, thus suggesting quit attempts to be a potentially importargnmgr



variable between treatment involvement and outcome.

Treatment Satisfaction

The construct of treatment satisfaction is considered an important variable
necessary for understanding and adapting treatment to fulfill the needsraiscivhe
consumer. The argument is that the greater “the extent to which servidgstigeat
client’'s wants, wishes, or desires for treatment” (Lebow, 1983, p. 212), the more
behavioral attempts for change, and the more positive the subsequent outcomes following
treatment. The larger adult literature investigating the predictive poivileratment
satisfaction points to a significant reduction in specific symptoms (Attki&sZwick,

1982; Pickett, Lyons, Polonus, Seymour, & Miller, 1995), as well as a number of
nonsignificant results (Pekarik & Guidry, 1999; Pekarik & Wolff, 1996) for a variety of
mental health disorders. Adult substance abuse research reveals gosittalar of
equivocal findings. A study investigating the satisfaction of adult substansewite

their outpatient services failed to find a significant relationship betweasunes of
treatment satisfaction and substance use outcome measures assastiguefollow-

up time points (McLellan & Hunkeler, 1998). In a more recent study, however, Dearing
et al. (2005) used path analytic techniques to evaluate the relationship among client
engagement variables (i.e., client expectations, working alliance, anohsaésndance),
treatment satisfaction, and alcohol use outcome variables. Results indicatedogebd m
fit with two drinking outcomes, number of days abstinent and number of drinks per
drinking day posttreatment. The authors concluded that the large magnitude of the
relationship between client satisfaction with treatment and subsequent outaoraet w

further investigations focused on parsing apart which aspects of treatmewemeat



are feeding into reported levels of satisfaction. In fact, Dearing@lehgues (2005)
speculated that motivation may be a key component in understanding treatment
engagement and predicting drinking outcomes.

Less is known, however, regarding how measures of satisfaction relate to and
affect drug and alcohol-related outcome variables within an adolescent popukat
study by Tetzlaff, Kahn, Godley, Godley, Diamond, and Funk (2005) on marijuana
abusing or dependent adolescents within brief outpatient treatment intervengosstbe
address this gap in the literature. Tetzlaff et al. (2005) employednditsant analysis to
determine whether client satisfaction with treatment was predictipestfreatment use
at follow-up assessments, and additionally, whether it significantly peedenger-term
patterns of use. Results indicated that treatment satisfaction was notiyeextishort-
term or longitudinal patterns of marijuana use. The authors suggest that the role of
treatment satisfaction is not irrelevant; rather, they purport thabdbe multitude of
factors that play a role in adolescent behavioral change, teasing out the uattjcever
power is difficult. Similar to the adult study of Dearing et al. (2005), &ttahd
colleagues (2005) included motivation as an important predictor to consider when
understanding changes in use for teens. Despite their null findings, they sdigiggtste
treatment satisfaction may have clinical relevance regardiggrlaublic health service
behaviors, such as continuation in treatment or future help-seeking.

More specific to the current project, a study of the target intervention examined
the relationship between various client and intervention characteristicatarys of
treatment satisfaction (Kia-Keating, Brown, Schulte, & Monreal, in jpréeBse most

relevant findings from this previous investigation indicated that studerfastits with



the intervention was positively correlated with total number of visits to the program
finding consistent with the relationship specified within the current projpatisary
model.

Therapeutic Dosage

Ross, Frommelt, Hazelwood, and Chang’s (1987) “process theory of satisfaction”
(p.56) offers a basis for understanding the impact of dosage within treagseatah by
first unpacking the definition of treatment satisfaction into specific compsnéaifitey
characterize treatment satisfaction as an ongoing interaction Inetliez® expectations
and experiences. Further, they propose that therapeutic dosage and treaisfantion
are interrelated, with greater levels of satisfaction being assdaiath higher treatment
attendance. The broader mental health treatment literature, however, doevidet pr
consistent findings to support this view. Although a number of studies investigating
treatment variables in outpatient settings indicate a small to moderagkaton between
measures of satisfaction and attendance (Frank, Salzman, & Fergus, 1977;rKirchne
1981, 1982; Willer & Miller, 1978), other studies examining this relationship have
yielded nonsignificant results (Denner & Halprin, 1974; Larsen, Attkisson, &tares,
& Nguyen, 1979). While this relationship cannot be considered strong, it has proved
useful in offering insight into how treatment variables interact with ondhanand
account for changes in treatment mechanisms and outcomes. Dearing aguiesllea
(2005) purport that for substance use disorders, the link between treatmésttgatis
and outcome is elucidated by the inclusion of such measures of client engagement. The

lack of clarity regarding this construct only lends greater credence toatdare
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additional investigations attempting to understand its relative importadaenpact on a
variety of treatment variables.

Length of participation in treatment is also purported to influence general
measures of treatment outcome. The number of sessions attended in voluntaentreatm
is considered an indicator of the client’s level of participation in the tredtonecess
(Fiorentine, 2001). Previous studies of attendance in 12-Step groups for both adults and
adolescents have revealed that the number of meetings attended was signiézdad
to more positive long-term outcomes (Kelly, et al., 2008; Kelly et al., 2000; Morgenste
Labouvie, McCrady, & Kahler, 1997). Specifically, Kelly et al. (2000) found that
adolescents successfully abstaining from alcohol use attended approximetelas
many meetings as their substance using counterparts. More recentlyetessehers
(Kelly et al., 2008) reported that early regular attendance was aigsbuiith better
outcomes up to 8 years after treatment. This should not, however, be taken as evidence
for endless treatment or an argument for lengthy and costly interventiorat,In f
Miller’s (2000) evaluation of treatment effects for brief alcohol inteneastindicated
that, while some form of counseling is indeed better than no intervention, there may be a
threshold for treatment duration and drinking outcomes. Indeed, alcohol-related@utcom
measures for problem drinkers are similar for those attending brief gscshnwith
extended treatments (Bien, Miller, & Tonigan, 1993; Miller, 1978; Miller, Taylor, &

West, 1980), with number of sessions attended ranging from 5 to 25 across studies.

Thus, understanding the factors interrelated with session attendance and involved
in eliciting positive change within a limited amount of time is imperativaén t

development and dissemination of effective adolescent alcohol interventionef It is
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further importance to examine the impact of therapeutic dosage within aseeidl
population because less is known regarding the relative gains experienced iopaddit
sessions attended for youth who have faced fewer consequences from drinking and are
not required to participate in treatment. Furthermore, school-based intervermbahs a
confounding environmental variables, such as parental availability and wikisi¢gme
provide transportation that can negatively impact adolescent treatment at&nda

Peer Perceptions

Consistent with Bandura'’s (1986) previously discussed cognitive social learning
theory, normative feedback has proven an effective tool at reducing use in alcohol
intervention programs with diverse populations (Far & Miller, 2003; Haines, B&ker,
Rice, 2003; Haines & Spear, 1996). A recent study examining the target mtit@nve
found that corrected misperceptions regarding how often teens believe their pee
consume alcohol is a significant factor in reducing problematic drinking (Schalte ie
press). Here, student estimates of peer alcohol use were examined foyup® af
alcohol users: those receiving the intervention and a control group with no intamvent
Findings revealed that students who had participated in the alcohol intervention were
more likely than those who had not attended to reduce their estimates of how often their
peers drank alcohol. Moreover, students with corrected estimates of freqéipeey o
use demonstrated greater reductions in drinking (i.e., binge episodes, maximum number
of drinks per occasion, average number of drinks per occasion) over the course of the
academic year in comparison with students who did not display a decrease in their

perceptions of peer alcohol involvement.
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Current Study

The intervention investigated in the present study (Project Options) is a
developmentally sensitive, multiple-format program that allows studentfteetect
into varying levels of engagement and privacy. The diversity of options invitegai@igr
proportion of teens to seek assistance and learn strategies for bettbasgk-
outcomes, given that individual differences (i.e., age, gender, ethnicity, daysona
family history of alcoholism) are factors involved in adolescent progressiomlicohol
abuse, as well as the methods used or pathways taken to move out of it (Brown, 1993;
Brown, 2001; Watson & Sher, 1998). Thus, the current study evaluated a model of
behavioral change that focused on non-specific treatment factors withona-based
intervention targeting teen drinkers. Although not the first study to exanestenent
satisfaction as a predictor of substance use outcome variables (Tetalgf2605), the
current project’s utilization of a community rather than clinical sample vaiiynt
seeking services within a school setting represents a novel addition to therbtera

The present investigation sought a systematic assessment of thhérstataent
components within the context of an ongoing multi-format, developmentally focused
alcohol intervention for youth. The study had four Specific Aims:

Aim 1: Examine changesin student attemptsto reduce or quit drinking,
number of binge episodes and alcohol-related problems, and estimates of perceived
peer alcohol use over the course of intervention participation.

Hypothesis 1:Students will report more quit attempts at follow-up, while

reported alcohol involvement and estimates of peer drinking will decrease from

intake to follow-up.
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Aim 2: Assessand compare overall modd fit of the Primary Model and the
two proposed Alternative M odels with the 1- and 3-month measures of quit attempts
astheintervening variable.
Hypothesis 2a:Models utilizing the 1-month measure of quit attempts will
exhibit better overall model fit in comparison to those with the 3-month measure.
Hypothesis 2b:The Primary Model presented in Figure 1 will most accurately
reflect the interrelationships among the target constructs.
Aim 3: Examine path coefficientsto investigate the extent to which non-
specific treatment factor s affect reported quit attempts (at 1- ver sus 3-months) and
short-term (3-month) outcomes (binge episodes and alcohol-related problems).
Hypothesis 3a:Attendance and satisfaction will be positively correlated.
Hypothesis 3b:Increased dosage and satisfaction will be positively related to
number of quit attempts, which in turn will be associated with less alcohol use
severity at 3-month follow-up.
Hypothesis 3c:Greater estimates of perceived peer use at both intake and follow-
up will be associated with greater alcohol use severity at follow-up; fesywev
non-specific treatment factors will be better predictors of quit attempts and

alcohol use severity than either assessment of perceived peer use



METHODS

Participants

Participants consisted of'@hrough 12' grade students (ages 14-19 years)
attending six geographically, culturally, and socioeconomically diverse tego D
County schools at which Project Options was offered. Student body populations at each
of the six schools ranged from 1450 to 3200 students. Approximately 10% of the total
student body attended at least one session of the intervention during the school yea

Project Options was available to and welcomed all students; however, the present
study selected youth with current alcohol use at time of intake (e.g.,répméing at
least one alcoholic drink in the past 30 days) so that the impact of intervention variables
on varying degrees of dangerous drinking behaviors could be detected. Although 179
students attending the intervention were classified as current drinkers {(apgisdyx
25%), only students who had completed their 3-month follow-up assessments were used
in the current analyses. Students with and without completed follow-up assessments
were compared to determine whether incompleteness was associated voitinagemecs
and drinking behaviors (Table 1). Students with completed follow-up assessments did
not significantly differ from those without completed assessments based on
demographics. For drinking characteristics, students who did not complete aupllow-
assessment reported making more attempts to reduce or quit drinking in the pgst 30 da
at the time of intake compared to students who later completed a 3-month assgssment
<.01). No significant differences were found between groups for other drinking
variables. Untransformed means are presented in Table 1 for ease ofisomaad

interpretation.

14
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Procedure

All procedures conducted as part of the project from which the data were gathered
were approved by the National Institute of Health (NIH), University off@ala, San
Diego Committee for the Protection of Human Subjects, San Diego State silgiver
Committee for the Protection of Human Subjects, the school districts, and the six
individual high schools. The study followed students participating in Project Options
during the academic year over a period of approximately three months.ip@tadicin
the intervention was voluntary and employed parental consent procedures.

Informed Consent for InterventioRarental consent procedures resulted in

limited refusal (<2%) and a list of students not allowed voluntarily atteedarieroject
Options intervention was used to ensure only youth with parental permission padicipat
in the sessions. Additionally, since data was collected from minors, youti asse
obtained during intake (see Frissell et al., 2005 for a detailed discussion of consent
procedures).

Intervention The intervention protocol was standardized and followed guidelines
of a manual based on Motivational Interviewing (Ml), Guided-Self-Change, and Pee
Counseling techniques for treating substance use disorders. The intervestion wa
conducted by trained graduate students, postdoctoral fellows, and resseeateimiswith
supervision and quality monitoring conducted on a weekly basis. Sessions were
publicized via posters on campus, weekly school bulletins, parent newslettess, flyer
video classroom advertisements, and annual club fair days. Project Optionsdvas hel
once per week at each school during a lunch period (approximately 30 minutesyand wa

offered in conveniently located classrooms on campus. Because the intervention
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occurred during the lunch period, food (i.e., pizza and water or juice) was provided to a
participants. Due to the voluntary nature of the brief intervention, admissoRroject
Options was conducted on a rotating basis. Students were allowed a maximum of six
sessions; however, there were no restrictions regarding when and which sésgsions t
chose to attend.

Project Options was offered in three different formats (website, individwalpyr
to allow for varying degrees of social interaction and self-disclosure miailletaining
consistency in content. Group meetings consisted of structured MI-basedsassi
which students were encouraged to share thoughts and experiences with a group of
approximately 10 peers. Group facilitators provided specific content and ertsatred t
student comments remained relevant to the session protocol. When meeting one-on-one
with an Ml interventionist in the individual format, session topics were the safae as
group but with greater flexibility in terms of individually based discussiomsalli, the
website allowed students seeking a more private method of attaining coraparabl
information to work independently at a self-selected pace on individual compitters w
an Ml interventionist available for questions. The group, individual, and website
meetings were each conducted in different classrooms to prevent coni@amacabss
formats.

The Project Options intervention is based on the developmental social information
processing model (Brown, 2001) of drinking decisions and employed motivational
enhancement techniques to elicit behavioral change. The session topics arel designe
increase motivation to reduce or cease alcohol involvement through the implementation

of behavioral skills targeting commonly used change strategies of teettsas¥ist
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youth in generating resources for alternative behaviors. Table 2 previdese detailed
description of session content
Measures

There were three data sources for this study: 1) attendance traaking fo
therapeutic dosage conducted by laboratory staff, 2) client satisfamtroa €ompleted
at the end of each session, and 3) self-report forms assessing demographidspig,at
and outcome variables at intake, 1-month, and 3-month time points. Self-report forms
were administered at these time points to gather information regarddenstrinking
behaviors and attitudes at baseline prior to intervention participation, witedimit
exposure to intervention, and with increased time for intervention participation and
implementation of change strategies respectively. Students receivedca®vie (gift
certificates for music, clothing, movie, or restaurant stores) for fornpledion at their
initial and follow-up assessments.

Therapeutic DosageProject Options attendance was monitored for each student

through the use of a tracking sheet organized by subject ID (student imtidbétn

month and date) at each school. Interventionists updated confidential tracking sheets
weekly to reflect current information regarding each participantecsad format, dates

of attendance, and target dates for follow-up assessments. Therapeutic dosage was
operationalized as the total number of sessions attended in-person, rammiogé to

six. Since the proposed models were tested with two different assessneepoitnts of

the intervening variable (quit attempts), models utilizing the 1-month versus 8-mont
measures of quit attempts included only sessions attended within their respecdi

frames.
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Treatment SatisfactionThis treatment satisfaction measure followed Lebow’s

(1983) description of satisfaction as a measure of how well the service providkstiful
client wants and needs. Satisfaction with treatment was assessedrat tieeach

session with four questions measuring the helpfulness of the discussion, usefulness of t
information, the style of the meeting, and the interventionist. The evaluation forms
utilized a 5 point Likert-type scale (lower scores indicated bettesfaetion) with

approval ranging from “Yah Baby” to “No Way” for each of the following statement
“Today’s discussion was helpful,” “I liked this style/type of meeting,£duld use this
information,” and “The facilitator/leader was helpful.” Each partictpaceived an

index score of treatment satisfaction by calculating an averagéastatin score per visit
and then aggregating across visits to calculate an average total soogeuent with the
calculation of therapeutic dosage, only treatment satisfaction for sessergedttvithin

the respective 1-month or 3-month time frame for the given model was used. Since
personal experience over the course of treatment could vary, an aggregatdaseede a
for a more accurate measure of overall treatment satisfaction tHatothgrwise be lost

if the operationalization were limited to one specific session (i.e., thefilsst session
attended). Furthermore, it provided the website format with a score vty the

other formats even though it did not include a question assessing facilitator hefpfulnes

Intervention Self-Report Forms

As described above, students completed a self-report form during therndirst
to the intervention, one month post-intake, and again three months post-intake. The
intake form was completed in-person at the start of their first visit te®rOjptions. If

participants attended the intervention at their 1- and 3-month follow-up datehélye
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were given another questionnaire to complete at that time in-person. |gineayer,
attendance was voluntary and variable, they were offered the opportunity to complete
their follow-up assessments by either telephone or email. Permission ta contac
participants at a later date was obtained during the check-in procedure afgheisit
to the intervention. Four contact attempts over the course of two weeks fookaeh f
up assessment were made before discontinuing (at which time contactndormas
destroyed). Questionnaire content was equivalent across mode of agsessme
Demographics Demographic information was collected via the self-report forms
and included gender, gradéd"(©@ 12"), ethnicity, and school/intervention site. Students
reported ethnicity by selecting from a list of NIH determined choiceaerfkan
Indian/Alaskan Native, Asian American, Black/African American (norphinc),
Hispanic or Latino/Latina, Native Hawaiian/Pacific Islander, WHtaucasian/non-
Hispanic), or “Other” (if none seem appropriate). If multiple options appliedests
were instructed to choose the ONE ethnicity that “best describes you.” Duedayne |
percentage of Caucasian students, ethnicity was dichotomized into Caucasismoer
Caucasian. Large surveys of adolescent drinking indicate differenceslmolalise
between Caucasian students and youth identifying themselves as ethnic minoritie
(Johnston et al., 2006). Intervention site was dummy-coded and included as a covariate
to account for differences in alcohol involvement based on high school.
Quit Attempts Self-report forms assessed whether or not students were making
efforts to change their level of alcohol involvement. Students reported the number of
attempts they had made to reduce or stop drinking in the past month by answering an

open-ended question at 1-month and again at 3-month follow-up: “During the past 30
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days: How many times have you tried to cut down or stop drinking alcohol?” Models
were tested separately with 1-month and 3-month measures of quit attemptsntineeter
when reduction and cessation efforts demonstrate the greatest impact on problemat
drinking.

Behavioral OutcomesThe self-report measure administered at intake and 3-

month follow-up assessment time points assessed drinking behaviors and related
problems. Questions were based on items taken from well-established measuebs, na
Monitoring the Future (Johnston, O’Malley, & Bachman, 1998) and Customary Drinking
and Drug Use Record (Brown et al., 1998). Specifically, number of binge drinking
episodes was assessed through an open-ended question: “During the past 30 days: How
many times did you have 5 or more drinks (men)/4 or more drinks (women) of alcohol
within a few hours?”

Six questions addressing alcohol-related problems inquired about the effects of
use within the following domains based on prior factor analytic work with community
samples: school, relationships, physical, and legal. At 3-month follow-up, students
reported the number of times they had experienced each specific problem irt 8 pas
days. These individual measures of alcohol-related problems were then addwsel toget
provide each student with a score representing their total number of alcobed-rela
problems across all domains.

A measure of “alcohol use severity” was created to represent a COmpBosge s
or tally, of total number of binge drinking episodes and alcohol-related problems.
Because the current sample was not taken from a clinical population mandated to

treatment, their alcohol involvement and related problems were likely to be neodedat
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restricted in range. Alcohol use severity, therefore, was used as the endogeabies va
in the models tested in order to increase variability and account for the stroglgtemr
between these two measures.

Peer PerceptionsAs discussed previously, recent findings (Schulte et al., in

press) provide evidence for the impact of corrected peer frequency estomabesking
behaviors. Findings indicated that students who had corrected their estintfades of

often, rather than how much, their peers drank alcohol were more likely to reduce their
own alcohol involvement. Adolescent perceptions of peer use were measured at 1-month
and 3-month follow-up by student estimates of how often they thought other students in
their grade drank alcohol during the past 30 days: “How often do you think students in
your grade drank alcohol last month? — average number of days.” Estimatesusfegee
were therefore included in the three models to account for its influence on behaviora
change. The 3-month measure of peer frequency of use estimates was usetkfor m
testing the impact of reduction/cessation efforts at 3-months on drinking ostcome
Conversely, models testing the impact of attempts to change alcohol involvertient at
1-month time point employed the 1-month measure of peer frequency of useesstonat
determine whether adolescent perceptions and change efforts at the statinaire

were more influential over later problematic drinking behaviors than thioserved later

in treatment. The direct effect from peer drinking estimates to 1-monthtiguitpds
hypothesized in the second Alternative Model (Figure 3) also necessditateskt of the
1-month measure to ensure that the endogenous variable was not measured before the

predictor.
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Data Analysis Plan

Path analysis by means of maximum likelihood estimation was used to examine
the hypothesized interrelationships among treatment satisfaction, theralpsage, quit
attempts, and drinking-related outcomes using EQS software. It provided the most
parsimonious method of analyzing hypothesized models because it simultaneously
assesses overall model fit and path coefficients.

As displayed in Figure 1, the Primary Model specified direct patins €ach of
the two independent variables, treatment satisfaction and therapeutic doségw)db
use severity and an indirect path from the independent variables to the drinkingeoutcom
via an intervening variable, number of attempts to quit or reduce alcohol use.
Demographics, frequency estimates of peer alcohol use, and baseliv@ akmoseverity
were used as covariates in the model. Finally, it was hypothesized thaetreatm
satisfaction and dosage would be correlated, but no direction for this relationship was
specified.

The two Alternative Models represent variations of the primary model, with
Figure 2 omitting quit attempts and depicting only a direct relationship featment
satisfaction and dosage to alcohol use severity. The Alternative Model o Bigu
includes quit attempts as an important process variable but removes therapewg aose
predictor. Further, a direct path from peer alcohol use estimates to quit atesaspt
added, proposing that perceptions of peer drinking influenced student attempts to cut

down or stop drinking.

Goodness of Fit Evaluation of model fit was assessed using the Chi-square test,

Root Mean Square Error of Approximation (RMSEA), Comparative Fit IndeX)(@fdl
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Standardized Root Mean Square Residual (SRMR). The Chi-square likelihood tatio tes
is considered to be a poor test of model fit because it is greatly affecsadhiple size,
number of variables in a model, the distribution of variables (i.e., multivariate myrmal
assumption), and omitted variables (see Tanaka, 1993); therefore, both théigést sta
and fit indices were examined. The RMSEA assesses how well the data wthed fit
population parameters while accounting for variability in data and the number of
participants included in the analyses. CFl is a measure of improved fit of tee targ
model over the null model. SRMR is an absolute fit index, such that it is derived from
the obtained and implied covariance matrices rather than utilizing an altenmatdel

for comparison. Values greater than .95 for CFl, less than .06 for RMSEA, and tess tha
.08 for SRMR suggest good model fit (Byrne, 2001). Path coefficients were edaluate
for the proportion of variance explained by each of the variables included in the model.

Model Comparison Six models were tested: the primary model and two

alternative models with the 3-month quit attempts measure, and again, witmthreh
quit attempts measure. To compare each of the non-nested models proposed and their
variations, Akaike Information Criterion (AIC) was used to determine which hbade
fit the data. AIC is a parsimony adjusted index which favors the model with thstfewe
parameters and better fit in comparison to the other tested models (Kline, 2005).
Therefore, the model with the lowest AIC was chosen.

Power Path analysis is considered a large sample technique, with increased
model complexity requiring a greater number of cases. Kline (2005) suggegsta ta
ratio of 10:1 for number of cases to free parameters in the model. However, ad5:1 rati

may be more realistic for smaller samples and is considered acceptablgimihed
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down models (i.e., models which have removed all demographic variables as predictors
of outcome except for grade in school) estimated between 21 and 26 free parambter
were considered more stable than those which tested the full versions of the proposed
models (i.e., all demographic variables included; free parameters rdrgimn@9 to 44).
Decisions regarding which demographic characteristics remained venrsusew®ved

from the models are presented in more detail in the Preliminary Analyses sexdow.

Due to greater statistical precision, the results for the trimmed modgisesmented and

discussed.



RESULTS

Data Cleaning and Transformations

Variables were assessed for normality, homogeneity of variance, andyineari
Baseline alcohol-related problems, follow-up alcohol related problems,®sstimates
of peer drinking, follow-up estimates of peer drinking, and both baseline and follow-up
composite scores of alcohol use severity were log transformed; both the 1-mib&th a
month measures of therapeutic dosage were square-root transformed. [argdo a
number of zeros, number of binge drinking episodes at intake, follow-up number of binge
drinking episodes, and number of reported quit attempts at both follow-ups were
dichotomized. After transformation, Mardia's coefficient was exasio&onfirm that
each of the trimmed models tested met criteria for multivariate nityr(ell values <
1.96). The full models, containing all demographic variables as predictors of outcome
failed to meet multivariate normality.
Missing Data

Due to varying amounts of missing data in each of the endogenous variables (quit
attempts, binge drinking episodes, alcohol-related problems), Full Informdaximum
Likelihood (FIML) was used to address missingness when model testing. i&IML
considered a theory-based approach to missing data and has demonstrated greate
statistical efficiency than more conventional techniques such as pailseteon,
listwise deletion, and mean-imputation (Wothke, 2000). FIML does not impute missing
values; instead, it uses an algorithm to provide a maximum likelihood estimeing all

available data (Acock, 2005).

25
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Preliminary Analyses

The relationship between each demographic variable and the outcome measure
was examined in order to determine whether significant differencesoimahlcse
severity existed based on demographic characteristics. T-testledeneaignificant
differences for gender and ethnicips(> .05). An ANOVA tested for differences in
drinking outcome based on intervention site/high school and showed no significant
differences§ > .05). There was a significant difference in alcohol use severity based on
grade in schook (3,59) = 3.02p < .05. Students in the T3rade reported the most
alcohol use severityM = 5.31,9D = 6.06), while students in the "1 @rade reported the
least M = 1.38,SD = 2.42). Students in thd"@nd 12" grade reported similar alcohol
use severity at 3-month follow-up assessmefit®= 3.13,9D = 3.76; 15 M = 3.82,
D = 7.03). Comparisons indicated that"Iraders significantly differed from 10
graderg (35) =-3.22p < .01,r =.29; however, there were no other significant
differences between grades for alcohol use severity at follow-up.

Bivariate correlations were conducted on transformed values and are presented in
Table 4. The 1-month measures of treatment satisfaction and therapeutic dagage w
highly correlated with the 3-month measures of these same variabésang
satisfactionr = .82,p < .01, and dosage:=.79,p < .01) and indicated high stability
across assessment periods, with no significant differences between mearoscor
satisfaction or therapeutic dosage at 1- versus 3-mgmth<06). Similarly, the 1- and
3-month measures of quit attempts were significantly correlateddQ,p < .01), with
no significant difference in mean number of quit attempts between assessnuoels per

> .05). Furthermore, there was moderate to high correlation between intake mefsures
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binge drinking episodes, alcohol-related problems, and the composite score of alcohol
use severitygs< .01). The 3-month measures of these variables all demonstrated high
correlation ps< .01). As previously discussed, the alcohol use severity score was used
as the target drinking outcome due to increased variability and its high torreléh

each of the individual drinking behavior measures.

Specific Aim 1: Alcohol Involvement

Table 3 presents the means and standard deviations for all exogenous and
endogenous variables included in the models, as well as values for binge drinking
episodes and alcohol-related problems separately. Values presented in Talpied3 are
to transformation; endogenous variables include percent zeros. T-testondueted to
determine whether there were statistical differences betweemttudgorted alcohol
involvement and perceptions at intake and 3-month follow-up. Project Options
participants reported significantly less alcohol use sevei(®g) = 2.37p < .05,r = .30,
and alcohol-related problemg59) = 2.82p < .01,r = .35 from intake to 3-month
follow-up. There were no significant differences for: intake to 3-month folipvier
binge drinking episodes and peer drinking estimates; intake quit attempts andhl-mont
quit attempts; 1-month quit attempts and 3-month quit attempts; 1-month peergirinkin
estimates and 3-month peer drinking estimgies>(.05).

While the current study focused on adolescents reporting at least one alcoholic
drink in the past 30 days at the time of intake, hazardous alcohol use and the prevalence
of alcohol-related problems is not at clinical levels. As such, not all students
participating in the intervention who reported baseline drinking had also expergnce

binge episode or related problem at baseline assessment. Students witloblersgtic
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use at intake were therefore examined separately in terms of chaoge aftl alcohol
involvement from intake to follow-up. First, among students who had reported at least
one binge episode in the past 30 days at intake, 23.1% reported at least one quit attempt
at 1-month follow-up, and 27.5% reported a quit attempt at 3-month follow-up. For
students who reported an alcohol-related problem at intake, 12.2% reported ampit atte
at 1-month follow-up, and 22.8% reported an attempt to quit or cut down drinking at 3-
month follow-up. When compared with students reporting no baseline binge drinking
episodes, students with at least one binge episode at intake were more likely to have
reported a quit attempt at 1-month follow-yp £ 5.19,df = 1,p < .05). There were no
significant differences in likelihood to report a quit attempt at 3-monthsudests with

and without a binge episode at intake. Similarly, there were no significant idésren
whether or not students reported a quit attempt at 1- and 3-month follow-up between
students with and without at least one reported alcohol-related problem at intake>(al
.05).

Specific Aim 2: Overall Model Fit and Comparison

Quit Attempts at 1- versus 3-monthall three proposed models were tested with

alcohol use severity as the outcome. Each model was tested separatdig Withdnth
measure of quit attempts, and again, with the 3-month measure of reported opotsatte
Specific Aim 2 examined overall model fit for each model tested, with the firs
hypothesis predicting better model fit with models utilizing the 1-month quihptse
measure in comparison to those with the 3-month quit attempts as the intervening
variable. Chi-square values and descriptive fit indices for all models aratecse

Tables 5. While none of the models met criteria for statistical or good descfipt
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models including the early assessments of quit attempts, and consequentliyithedes
1-month measure of satisfaction, dose, and peer drinking estimates, resultéerin be
comparative model fit. AIC values for the 1-month quit attempts modeéslasser than
all of their 3-month model counterparts.

Primary Model versus Alternative Model® addition to comparing model fit for

models utilizing the 1- versus 3-month measures of quit attempts, the second $igpothe
of Specific Aim 2 purported that the Primary Model presented in Figure 1 would most
accurately reflect the interrelationships among the target construaile. e Primary

Model predicted that quit attempts partially explained the relationship betheaon-
specific treatment factors and alcohol use severity at follow-up, théfiesnative

Model proposed only direct effects from the exogenous to the endogenous variables; quit
attempts was not included in the model. The second Alternative Model does not include
therapeutic dosage as an exogenous variable, nor does it indicate a direct path from
treatment satisfaction to drinking outcomes; however, it does specify dimadidpath

from peer drinking estimates to reported quit attempts. Again, chi-squaes \aadd fit
indices were examined for each model to determine overall model fit. AIC wedues
evaluated for model comparison. All values are presented in Table 5. Although none of
the models met criteria for good statistical or descriptive fit, the sechechative

Model with the 1-month quit attempts measure had the lowest AIC value and
demonstrated relatively better model fit in comparison to all other testedsmode

Specific Aim 3: Path Coefficients

Path coefficients, interpreted as regression coefficients, wen@reeeh to

determine the proportion of variance accounted for by each path within the model. The
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Re for 1-month quit attempts was .07, indicating that approximately 7% of the variance in
reported reduction and cessation efforts was predicted by this model. The model
predicted 27% of alcohol use severity at follow-up, base@ohe direct effect from
baseline estimates of peer alcohol use to quit attempts was stayistigaificant ¢ =

.24,p < .05); students who reported greater frequency estimates of peer drinkitada
were more likely to report a quit attempt at 1-month follow-up. There was also a
significant relation between 1-month quit attempts and alcohol use sevéityaith
follow-up (3 = .29,p < .05). Students who reported at least one quit attempt at 1-month
were more likely to report greater alcohol use severity 3-months post-irtakdy,

alcohol use severity at intake was significantly associated with alcolhskusrity at 3-
month follow-up = .40,p < .05). Those who reported greater severity of alcohol use
during the 30 days prior to beginning treatment were more likely to reportrgreate
severity at the 3-month assessment. All other paths were nonsignifisantd5).
Standardized path coefficients for all relations specified in the modé¥aradues are
presented in Figure 4.

As described above, two variations of each of the six models testedh@.tree
proposed models with the 1-month quit attempts measure and again with quit attempts a
3-months) was examined: 1) with only grade (trimmed models), and 2) with all
demographic variables included (full models) as predictors of alcohol usetgen 3-
months. Although the larger literature supports a relationship between drinking
behaviors and ethnicity and gender among adolescents (Johnston et al., 2006), the current
study's sample did not indicate that male and Caucasian students drank signiicaat

than their female and non-Caucasian counterparts. In addition, intervergiaasit
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examined for its possible influence on drinking outcome; however, high schools did not
significantly differ in alcohol involvement. So while overall model fit and path
coefficients were presented and discussed in detail for the trimmed models, path
coefficients for the full models were also examined for general trexgdsding

relationships between variables. Precise interpretation is cautioned Haertoreased
number of estimated parameters and subsequent decrease in power.

Overall, the full models displayed a similar pattern to the trimmed models in
terms of goodness-of-fit for the models testing 1- versus 3-month quit stamitte
intervening variable. The models with 1-month quit attempts had lower AIC values in
comparison to those using the 3-month measure. Across models, baseline estimates of
peer drinking was most consistently associated with alcohol use satdatipw-up;
students who reported greater estimates of frequency of peer alcohol atnietakeore
likely to have greater alcohol use severity at the 3-month assessment. Although not a
reliable across the six models as peer estimates reported at intdeeistperceptions of
peer drinking at follow-up demonstrated a relatively consistent associattoquwit
attempts and alcohol use severity. Students with greater peer estimaliesvatip were
more likely to report at least one quit attempt; moreover, those with greatetrping

estimates at follow-up were more likely to have greater alcohol use geteotiow-up.



DISCUSSION

Summary of Findings

This investigation examined the relationship between treatment satisfaotl
therapeutic dosage within a brief alcohol intervention and the impact of these non-
specific treatment factors on reported number of attempts to cut down or quit alcohol use
and drinking-related outcomes. Three theoretically-based models depicting the
interrelationships among these variables were proposed, with the Priroeey M
presented in Figure 1 hypothesized to be most representative of the impact of non-
specific treatment factors on self-change and alcohol involvement. Furtheeaciheof
the models was tested using 3-month assessments for the exogenous variables, and the
again restricting these measures to only 1-month post-intake assessnilemisdefs
were compared to determine which best fit the data. Consistent with expectations
models utilizing the 1-month measures demonstrated better model fit; however, the
second Alternative Model (Figure 3) rather than the Primary Model had comelgrat
better overall fit and accounted for 27% of the variance in 3-month post-intake alcohol
use severity.

Path coefficients for the best-fitting model were then examined to understand
more specifically the relationships between variables within the model. patleewere
statistically significant. Greater estimates of peer drinkingtake were associated with
an increased likelihood of making a quit attempt at 1-month follow-up. Subsequently,
students reporting at least one quit attempt at 1-month were more likely togesater
alcohol use severity at 3-month follow-up. Finally, alcohol use severity &eintas

positively associated with alcohol use severity at follow-up. While tikedac

32
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significance for the path from satisfaction to quit attempts was corttraing
hypothesized importance of non-specific treatment factors, the signéichperceived
peer use (Schulte et al., in press) and change efforts (Brown et al., 20@istent
with previous investigations of the target intervention.

Although not a focus of the current study, it is important to note the exclusion of
demographic variables due to lack of significant differences betweerandhfemale
adolescents, between Caucasian and non-Caucasian students, and among the various
intervention sites. Large surveys of adolescent alcohol use indicate girg@tang rates
for boys in comparison to girls, and among Caucasian adolescents when compared to
African American and Latino youth (Johnston et al., 2006). Moreover, school was
considered as a possible demographic predictor of alcohol involvement due to difference
in socio-economic status, geographic location, and general school “cultuneg esich
of these variables was not significantly related to alcohol use sevemtjoat-Lip,
trimmed down models were tested for improved power and reliability. Both the
voluntary nature of the intervention and the inclusion criteria of the currentpfioge,
students had to report at least one alcoholic drink in the past 30 days at intake) are
believed to account for the greater homogeneity in hazardous drinking observed in this
study’s sample in comparison to the consistent trends in demographic diffdmnus
in larger, epidemiological studies.

Specific Aim 1: Alcohol Involvement

Within this sample of high school students who were self-selected partcgfant
the Project Options intervention and had reported past month alcohol use at intake,

hazardous alcohol involvement (as measured by total number of binge drinking episodes
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and alcohol-related problems) differed significantly from intake to followsgessment.
However, assertions regarding the degree to which intervention participapanted

these reductions cannot be made without a non-intervention control group. Adolescent
drinking behaviors are influenced by many external factors (e.g., holgleamss, school
dances), thereby creating natural fluctuations in drinking patterns and subsequent
problems (Brown, 2001). While these results cannot be attributed entirely to purposeful
self-change, they are consistent with previous investigations of the tFopgons
intervention and therefore provide some preliminary support for the utility ohdacy
school-based alcohol interventions (Schulte et al., in press).

The current project also sought to investigate the role of student attempts at
reducing or ceasing alcohol use early versus later in treatment. d'ttwsaaim, the
percentage of students reporting change efforts and the mean number of dtteuipts
down or quit are relevant. While the percentage of students reporting attemptsg®e cha
drinking behaviors increased somewhat from one to three months, the averageafumber
quit attempts remained relatively unchanged. These findings, combinetheavith
previous investigation of change efforts among Project Options students (Bralyn e
2005) and the overall reduction in problematic use observed from intake to 3-month
follow-up in the current sample, suggest that students who may have become
“successful” at reducing their alcohol involvement no longer perceive the mesake
effortful change attempts. In other words, students who start out withtditthoderate
alcohol use and who have later reduced their drinking to a more personally-deemed
acceptable level will report fewer attempts since they no longer need ¢doctiyydown or

quit. Moreover, a greater proportion of students who had reported a binge episode at



35

intake reported making a reduction or quit attempt after one month of intervent
participation in comparison with students reporting no baseline binge drinking.
Furthermore, the entire sample, as well as those with a reported baselmepiswle or
problem, showed a small increase in the percentage of students indicatingatdeas
quit attempt from 1-month to 3-months post-intake. These findings suggest that
increased exposure to information and reduction strategies provide more stutltents w
the tools and time necessary to employ personal change efforts.

Specific Aim 2: Overall Model Fit and Comparison

Path analysis has the benefit of assessing overall model fit by solviriglenult
equations simultaneously for theory-based models; however, good model fit is not
necessarily indicative of large effects or that the “best” model idethii the best one
that could be constructed. Three theoretically-based models, each gsgasations of
the interrelationships among variables and iterations of drinking outcomesinefeided
in the current study to account for the possibility of equivalent models.

Quit Attempts at 1- versus 3-monthalthough the 1-month measure of

reduction/cessation attempts has the advantage of temporal precedencs of term
prediction, four weeks is a small window for students to attend the voluntary intervent

and gain a complete picture of full therapeutic dosage. Conversely, the 3-month measure
of quit attempts allows for the maximum amount of time for student participatite i
intervention (i.e., therapeutic dosage and treatment satisfaction scoresjehaméy
cross-sectional analyses are possible because both quit attempts and drickimgsut

were measured at the same follow-up. Examining both sets of models allowed for a

comparison of the impact of early intervention factors (i.e., 1-month therapedgegos
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1- month treatment satisfaction, 1-month peer drinking estimates) and ate&empts
behavioral modification (i.e., 1-month quit attempts) on longer-term drinking outcomes
with the measurement of these same treatment variables assessdubthirtheycourse

of participation. Although conclusions regarding how these early measures iafluenc
later drinking outcomes are limited by small effect sizes betweerylartvariables,

these general findings suggest that understanding how various components of alcohol
interventions affect adolescent attempts to change deleterious drinkibg effectively
modeled with information gathered towards the start of treatment.

Primary versus Alternative Modelg he second hypothesis of Specific Aim 2

purported that the Primary Model would produce the best model fit in comparison to the
two proposed alternatives. While some practical issues are likely to fiestecd model
fit, such as the increased power due to fewer estimated parameters in the second
Alternative Model, other theoretical characteristics of the Prirvarglel may have
prevented it from best representing the data. First, the impact of both nomespecif
treatment factors and specific treatment content (corrected peer pmrsegtalcohol
use) on drinking behaviors at follow-up may be better modeled using reported quit
attempts as an intervening variable in each of these processes. |t apga@duction
and quit attempts represent a key mechanism in the self-change processrhtve
roles of satisfaction and dosage remain ambiguous in terms of how theyadatk t
change efforts and drinking outcomes. The better model fit of Alterndiae| 2
suggests that variables assessing student engagement in treatment malraotiype
affecting outcome as originally thought. For adolescents exhibiting enough linterna

motivation to voluntarily attend an alcohol intervention during lunch period, willingness



37

to change deleterious drinking patterns may be in place long before intervention
participation begins. The Primary Model may have therefore overediithatelegree to
which in treatment satisfaction measures and a count of session attendance could
accurately measure true “engagement” for these teens. As such, th&tbeggenodel’s
fewer direct effects specified between non-specific factors and outedong with the
increased importance in peer drinking estimates, suggests that contdre nfayreater
significance when modeling treatment process and response for a comramptg sf
adolescents.

Specific Aim 3: Path Coefficients

Individual path coefficients provide more specific information as to the degree to
which non-specific treatment factors, attempts at behavioral changdcahdla
involvement interact and influence each other. Although only few of the paths indicated
a statistically significant relationship, nonsignificant path coefiitsi@re also useful in
understanding the relationship between variables given a particular sample.

Treatment Satisfaction and Therapeutic Dosaljge absence of therapeutic

dosage in the best-fitting model (see Figure 4) warrants discussiodinggde

relationship between dose and satisfaction, and more importantly, the utilitg of thi
construct in predicting treatment outcome. While a significant correlaétween 3-

month measures of therapeutic dosage and satisfaction, and 1-month satisfiacBon a
month dosage was supported (see Table 4), more did not mean “better” for egheisin t

of predicting quit attempts or drinking outcomes. It may be that students discontinue
attending Project Options once they have acquired the information and tools they sought,

and for many, this occurs within a few visits. Previous research indicatesgimétant
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behavioral change is possible with very limited exposure when the materahtecks
relevant and applicable (Miller, 2000; Monti et al., 1999). Moreover, the voluntary
nature of the program may facilitate this brief framework given thdesits seeking
such services are less ambivalent about learning and utilizing strategipsomote
positive coping. Although previous work by Kelly and colleagues (2000) on substance
abusing teens indicated that greater 12-step meeting attendance wiadeasaoth
better posttreatment substance use outcome, differences in degree of prohbisepatic
consequences resulting from use, and coping skills in place prior to meeting attendance
between their clinical sample and the current study’s community samplesfesy
account for the reduced need for and impact of additional sessions.

Quit Attempts The very small and nonsignificant relationship between treatment
satisfaction and student attempts at self-change may also be reftédtieevoluntary
and community based nature of this program. There was little variation facaiis
scores both within and between the 1- and 3-month assessment points, with the majority
of students reporting high satisfaction. Although the instrument used to assess
satisfaction within the current study included the elements presented by [(EBRBY, it
was not a standardized measure and may have failed to capture certajafatets
therefore variability, of this already ambiguous construct. As purported &nynigeand
colleagues (2005), "satisfaction" itself may be a proxy for a varietlyenit @ngagement
variables. Even with the inclusion of specific measures assessing cpectaions,
working alliance, and session attendance, 58% of the variance in treatnsfatsaiti
was unaccounted for in Dearing et al.’s (2005) study of adult outpatients. Givehehat, t

current project measured only four components of satisfaction (with only orteogques
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assessing each component), it is possible that a larger latent variaiikidgsstudent
engagement in treatment” in terms therapeutic dosage, therapeutic aligpeetations,
satisfaction with services, and baseline motivation for change would help clarify how
each of these constructs interact with one another, and in turn, better detbamine t
impact on treatment outcome.

Consistent with Specific Aim 3, there was a significant relationshipdast quit
attempts and alcohol use severity. The impact of reduction and cessationag¢fferts
month on 3-month alcohol use severity, however, was not in the hypothesized direction.
It was purported that students who reported at least one quit attempt at 1-mongssere |
likely to report binge episodes and alcohol-related problems at the subsequentfollow-
assessment. In contrast, these results suggest that students wieorgenagtto make
changes in their alcohol involvement early in treatment are more likely tgengasky
drinking two months later. Since there was a significant reduction in mezwbalse
severity from intake to 3-month follow-up, it appears that the positive association
between 1-month quit attempts and 3-month binge episodes may be indicative of students
with more problematic use requiring more time and change attempts teducce
reducing their drinking. These results are consistent with previous findingsah whi
Project Options students classified as "frequent” drinkers (used alcohol on Bieor m
occasions in lifetime) were significantly more likely to report thay tied made an
attempt to reduce or quit use in the past year (Brown et al., 2005). Furthermorea use of
control group in the previous study indicates that students with the greatest alcohol
involvement are more likely to employ change efforts after even just @reention

session compared to those with less drinking experience. Similar to cut down and quit
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attempts research for smoking (Centers for Disease Control and Prevention, I2@5), t
results suggest that multiple attempts over a longer period of time may lssargder
adolescents with more alcohol experience.

Peer PerceptionsThe third hypothesis of Specific Aim 3 predicted that both

baseline and follow-up measures of student estimates of peer drinking would be
positively related to drinking behaviors. It was also posited that the impaatefyessl

peer use would demonstrate a weaker relationship with alcohol involvement than non-
specific treatment factors. While the only significant path with a mea$yeer

drinking estimates was the relationship between greater baselinatestend increased
likelihood of making a quit attempt at1-month follow-up, this relationship was much
stronger than that of treatment satisfaction and quit attempts.

Average estimates of peer use did not significantly differ from intake to3- o
month follow-up; however, there was a small, nonsignificant decrease from ketmta
1-month assessment. This small change may be indicative of students attemnpting t
“normalize” their own drinking frequency by making quit attempts during that first
month of participation. Previous studies examining Project Options found that students
attending the intervention were more likely to make a quit or reduction attBropir( et
al., 2005). Additionally, corrected peer drinking estimates were found to be related t
reductions in personal alcohol use (Schulte et al., in press). Together, these finding
suggest that adolescents are amenable to not only correcting their nmspescabout
drinking, but are also willing and able to integrate intervention information into
purposeful change attempts very early in treatment. This also may siefile result of

most students receiving the majority of their exposure to intervention informatian w
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the first month of participation, with students most likely attending the session on
normative feedback during this time. However, these reductions are notcstifyisti
significant and do not appear to be stable. The 3-month follow-up estimates of peer
alcohol use are almost identical to those reported at intake. Furthermorejmergdr
estimates at intake and follow-up were not related to alcohol use severitld rior
month peer estimates demonstrate a significant relationship with quit attelngpeems
that students begin the intervention with motivation to change their beliefs andobgha
regarding alcohol use for themselves and others, but early change is difeustain.
Covariates.The direct effect from alcohol use severity at intake to alcohol use
severity at follow-up was significant. Students who reported more problencatiméal
involvement at baseline assessment were more likely to again report mory séwse
three months post-intake. The tally of baseline binge episodes and aldateu-re
problems were used as covariate in order to control for differences in 3-month alcohol
use severity based on variations in degree of hazardous drinking prior to the start of
intervention participation. While the strength of the relationship between imdke a
follow-up assessments may not be surprising, it does illustrate the irdltletaiffering
levels of alcohol use at baseline, or drinking categories of regular use prior to
intervention, can have on the change process and therefore subsequent outcome. As
observed in the previous studies of Project Options described earlier, more frequent
drinkers made more quit attempts (Brown et al., 2005) and experienced the largest
decrease in personal use over the course of the academic year (Schullite @tess) as
compared to students reporting light or moderate use. Together, these findings support

the utility of examining drinking involvement at intake as a possible moderatr w
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modeling the impact of treatment factors on drinking outcomes within community
samples of adolescent drinkers.

Finally, the path from grade in school was not a significant predictor of 3-month
alcohol use severity. Although the preliminary analyses of demographa hesri
showed a significant difference in means among the four grade levels, ten®w
significant relationship between grade and drinking outcomes in the model. A rece
review article examining developmental issues in alcohol treatment resgtonges
found that only three studies of adolescent alcohol treatment used a developroagtal pr
(age or grade) as a predictor of treatment outcome (Wagner, 2008). The authdratotes t
although relying exclusively on developmental demarcations such as gradglemh ne
the importance of core developmental processes, the complete omission of denelbpme
measures limits the ability of research to inform treatment foriacpef development
that is most vulnerable to behavioral, emotional, and cognitive changes that impact the
progression of problematic alcohol use (Guo, Collins, Hill, & Hawkins, 2000; Wagner,
2008). Thus, although not significant, grade should still be considered useful when
investigating differences in treatment response among youth.

Limitations and Future Directions

A number of strengths of the current project should be noted, including the
comparison of early and cumulative treatment satisfaction, examinationiofgghet of
change efforts measured early versus later in treatment, asses$iae understudied
population of teen drinkers, and utilization of an efficient data analysis prodedure
examining multiple relationships among variables. Even with these advantages,

however, certain caveats limit interpretation. First, 73% of the varimasainaccounted
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for in alcohol use severity at follow-up. Secondly, while the model approached good fit
it did not meet criteria statistically or descriptively. Thus, inttadron of these results
should be done so with caution.

The current study’s sample size was just adequate for path anabmsesser, the
findings require confirmation with a larger and new sample of students. ootiee the
current sample size did not allow for model invariance testing with subgroupsasuc
gender, ethnicity, or grade. Moreover, while students selected for this stuglgliver
“current drinkers,” variations in baseline experience with alcohol and alcelatvéd
problems may differentially affect engagement in the intervention, tiiefoeehange,
and as a result, change attempts and outcomes. The examination of drinking subgroups
has already produced significant results with this population and intervention (Brown et
al., 2005), making this an important moderator in terms of understanding which groups
are most affected and when. Just as greater severity of substanceheenhassociated
with increased likelihood of treatment attendance and group affiliation amongrszést
abusing teens (Kelly, Myers, & Brown, 2002), the role and degree of treatment
engagement may differ based on other characteristics such as gendeprdenédl
status, and cultural identity and should be examined.

When modeling causality, the issue of time and measurement must be considered.
The 1-month measure of quit attempts has the advantage of preceding the m&atsure
of the 3-month assessment of alcohol use severity, yet there is overlap in the
measurement of treatment satisfaction and dosage with change efforgstderfirst
month post-intake. True causality would require distinct and separate tio@sger

assessment to establish temporal precedence. Furthermore, future estadieaning
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various follow-up time points could better illustrate the amount of time necdssary
behavioral attempts at change to show the greatest impact on alcohol use.ti®eplica
studies assessing these constructs at different time points could provideintsiglotv
the change process in treatment occurs by identifying when interventions ptioeluce
most benefit.

Inclusion of additional non-specific treatment factors, such as initiattatjpns
for treatment, baseline motivation, and working alliance, would facilitate our
understanding of how these universal treatment processes influence treaterdiarr
and outcome. While there was significant decrease in alcohol use sewenityfake to
follow-up, the effect size of this reduction in hazardous drinking is small and
demonstrated no relationship with the proposed treatment factors. Omittedegainabl
path models can lead to misspecification and reduced predictive power. Thus, it is
necessary to consider what other treatment components are producing posithnaaleha
change. Student expectations about the intervention and its usefulness at baseline wer
not assessed but may contribute to the processing and utilization of skills taught i
session. Dearing and colleagues (2005) purport that client expectationstatttbe s
treatment interact with processes during the course of treatment detsatisfaction,
and subsequently, influence drinking outcomes. For a voluntary program such as Project
Options, student expectations about the services prior to participation may provide
greater insight into motivation for attendance, applicability or perceivedfaesdch
services, and likelihood of employing learned skills. Baseline expectatatts ¢
therefore, not only assist in predicting satisfaction, but could also help explan$om

the variance in attempts made at changing drinking behaviors. Future stadiesd@ded
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to more closely examine the critical point or threshold for therapeutic dosdge a
successful change within an adolescent population choosing to attend an alcohol
intervention because high motivation for treatment may affect engagement anue@utc

Working alliance also demonstrated a strong relationship with satisfactthe
Dearing et al. (2005) study with adults in alcohol treatment. In fachedia
demonstrated the greatest association with treatment satisfactioarfrong the three
proposed predictors. While the current study's measure of satisfaction included a
guestion measuring student appraisal of the group or individual interventionist, it was
intended to measure an aspect of student satisfaction with services reatheedhan
the participant's perceived connection with the interventionist and/or other group
members. Given the consistent findings in meta-analytic studies supporsimghi
specific treatment factor as a significant predictor of successftbmgt (Horvath &
Symonds, 1991; Matrtin, Graske, & Davis, 2000; Shirk & Karver, 2003), its inclusion
would likely yield greater prediction of drinking outcomes. Research spadbyfi
investigating alcohol treatment has shown that working alliance is a gtredigtor of
active participation in treatment as well as long-term reductions in alsolodvement,
even after controlling for alcohol history and previous treatment experience (€onne
Carroll, DiClemente, Longabaugh, & Donovan, 1997).

In addition to the inclusion of participant expectations and working alliance, a
more precise assessment of quit attempts could also assist in producing a larger
proportion of explained variance in outcome. While the connection between attempting
to reduce one's drinking and observing an actual decrement in consumption is logical,

what is actually understood as a "quit attempt" may vary considerably freonger
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person. Moreover, the nature of the attempt made may produce more or less effect on
drinking behaviors. For instance, some adolescents may consider participation in the
intervention itself evidence of a reduction attempt, whereas for othersfldfétidnge

may be defined more by major adjustments in regard to the people and placeteassoci
with drinking. Because this construct of "quit attempt” may encompass a spectrum of
behavioral modification, greater precision in measurement could serve to @utgdat
relationship with subsequent alcohol involvement. Previous research on adolescent
definitions for quitting, stopping, and cutting down smoking found that different
definitions for stopping smoking were associated with smoking history and nmtivat

quit (MacPherson, Myers, Johnson, 2006). As an intervening variable, or mechanism by
which treatment factors produce change in alcohol involvement in the current model,
guestions measuring the number of reduction or cessation attempts that egoe z=d

as avoidance strategies (e.g., not going to parties where there would be) aprsite
coping (e.g., talking to a friend instead of drinking to cope with negative affect), or
increased monitoring (e.g., setting a limit and counting drinks) could faeiitahmon
understanding of terminology as well as better identify which cut down and quit
techniques are most successful. Reported attempts to reduce or stop drinkingpappear t
be an important construct in modeling volitional efforts in teen drinking, but less
ambiguity in its operationalization would improve interpretation within and across
studies.

Implications for Treatment

The findings presented have potential implications and applications for

developmentally-focused alcohol programs targeting teens who are ahmeatsrcally



a7

motivated to participate in treatment but may need additional skills and supp@itéo m
active attempts for reducing alcohol involvement. Although not a part of the final best
fitting model, understanding the strong relationship between treatmisfidsain and
therapeutic dosage is useful for voluntary treatments focused on increasnigmetad
engagement. Given the significant correlation between greater 1-maithdns
satisfaction and increased attendance measured at the later follow-up, positive
experiences with mental health services during adolescence could be imiportant
predicting future help-seeking behaviors.

Combined with previous findings, the significant relationship between quit
attempts and hazardous drinking behaviors at follow-up indicates that paditipathe
program and exposure to specific session content is associated with both cut down/qui
attempts and alcohol involvement (Brown et al., 2005; Schulte et al., in press). The
current sample represents a community-based population, thereby highltbkting
importance of content and skills for youth self-selecting into an alcohol inteyme
While Ml and CBT approaches appear to be satisfactory to most studentsjraeli
examination of drinking status and preferred session content indicate that student
satisfaction differs by session when current alcohol involvement is cons{#&atihg et
al., in press). lItis, therefore, important to provide information that is applicallle to a
drinking levels. Since even very brief interventions can elicit positivegeh@Miller,

2000; Monti, et al., 1999), school-based interventions need to work on diminishing the
stereotypes of "alcohol programs" presented by the media so that teens witlyari a
alcohol experience who are interested in learning new skills will be medivatfirst

attend, actively engaged while present, and in turn, willing to apply thenafmn and
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strategies learned.

Overall, these findings mark the beginning of our understanding of the
relationship among non-specific treatment factors and successful drinkiegnesgtéor
adolescents voluntarily seeking services. Given the deleterious consequences of
problematic drinking starting in youth (e.g., Brown & Tapert, 2004; O'Maltaat.e
2004), further investigations into which global factors of alcohol programs are most
effective and for whom will serve to improve both the utilization of servicesdmgtand

the efficiency of treatment by service providers.
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Figure 3. Alternative process model of adolescent alcohol intervention outcomes:
Therapeutic dosage removed as an exogenous variable and a path from peeryfrequenc

estimates to quit attempts added
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Table 1. Demographic and baseline past 30 day alcohol use characteristiodefotsst
with and without completed 3-month follow-up assessments.

Completed F/Up Without F/Up
(n=94) (n=85)

Gender (%)

Male 59.6 56.5

Female 40.4 435
Grade (%)

g 21.3 22.4

16" 36.2 435

14 28.7 22.4

12" 13.8 11.8
Ethnicity (%)

Caucasian 58.5 54.8

Hispanic American 11.7 17.9

African American 7.4 6.0

Asian American 11.7 11.9

Pacific Islander 1.1 1.2

Mixed-Other 9.6 7.1
Alcohol Use (at Intake)

30 Day Use 3.3(3.6) 3.9(5.6)

Quit Attempts** 0.4(0.9) 1.3(4.9)

Alcohol Problems 4.2(6.4) 4.7(7.6)

Binge Episodes 1.4(2.6) 1.7(5.0)

Note. *=p<.01



Table 2. Project Options session content

Session Title Content
1 Normative Provide school-specific use rates
Feedback Discussion of why youth overestimate and common
methods employed by teens to reduce or cease use
2 Outcome Discussion of actual effects of alcohol versus ltesf
Expectancies alcohol expectancies on behaviors while drinking
3 Stress and Discussion of consequences resulting from substang
Coping use as a coping strategy
Match healthy coping strategies to target stressor
4 Progression of Discussion of how experimental use can lead to
Problematic Use problem use and alcohol-related consequences
5 Behavioral Learning to identify risky situations, develop ampl
Management appropriate for that situation, and evaluate the
effectiveness of the plan
6 Communication Identifying communication errors that lead to cantfl

Skills

and developing more effective techniques

e
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Table 3. Descriptives for variables included in the path models and percentages of
students reporting zero for endogenous variables.

Variable Mean SD Range % zero
Therapeutic Dosage for 3-mo 2.41 1.60 1-6
Treatment Satisfaction for 3-mo 1.77 0.51 1-3.13
Therapeutic Dosage for 1-mo 1.83 1.10 1-5
Treatment Satisfaction for 1-mo 1.70 0.53 1-3.13
Alcohol Severity at Intake 5.80 8.38 0-46
Alcohol Severity at 3-mo 3.22 4.93 0-24
Alcohol-Related Problems at Intake ~ 4.16 6.35 0-35 5.32
Alcohol-Related Problems at 3-mo 1.72 2.60 0-13 448.
Binge Episodes at Intake 1.40 2.60 0-15 56.0
Binge Episodes at 3-mo 1.04 2.48 0-15 69.9
Peer Frequency Estimates at Intake 7.85 6.92 1-30
Peer Frequency Estimates at 1-mo 6.10 4.61 0-30
Peer Frequency Estimates at 3-mo 7.95 6.32 0-25
Quit Attempts at 1-mo 0.44 1.75 0-10 88.7

Quit Attempts at 3-mo 0.40 0.98 0-5 83.1
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Table 5. Chi-square and descriptive fit index values for each of the three proposed
models utilizing 1- and 3-month quit attempts measure as the interveninge/aria
alcohol use severity as the outcome, and grade as the only demographic
variable included as a covariate.

Model b CFlI SRMR RMSEA AIC
3-Month Quit Attempts:

Primary Model 52.54 A74 .128 .129 16.54
Alternative Model 1 4553 441 133 .140 17.53
Alternative Model 2 45.58 465 129 .146 19.58
1-Month Quit Attempts:

Primary Model 44.61 .645 .106 .096 8.61

Alternative Model 1 37.87 .586 .108 .108 9.89

Alternative Model 2 31.33 741 .098 .087 5.33

Note: All y2 values are < .01
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