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Objectives. This paper describes the one-year outcomes of the fourth experimental trial of Project Towards
No Drug Abuse. Two theoretical content components of the program were examined to increase our
understanding of the relative contribution of each to the effectiveness of the program.

Keywords: Methods. High schools in Southern California (n=18) were randomly assigned to one of three conditions:
Substance use . .. . . . .. . . . .

Trial cognitive perception information curriculum, cognitive perception information +behavioral skills curriculum,
Behavior or standard care (control). The curricula were delivered to high school students (n=2734) by project health
Intervention educators and regular classroom teachers. Program effectiveness was assessed with both dichotomous and
Cigarette continuous measures of 30-day substance use at baseline and one-year follow-up.

Smoking Results. Across all program schools, the two different curricula failed to significantly reduce dichotomous
Alcohol measures of substance use (cigarette, alcohol, marijuana, and hard drugs) at one-year follow-up. Both
Marijuana curricula exerted an effect only on the continuous measure of hard drug use, indicating a 42% (p=0.02)
Hard drug reduction in the number of times hard drugs were used in the last 30 days in the program groups relative to
Prevention the control.

Conclusions. The lack of main effects of the program on dichotomous outcomes was contrary to previous
studies. An effect on an ordinal count measure of hard drug use among both intervention conditions
replicates previous work and suggests that this program effect may have been due to changes in cognitive
misperception of drug use rather than behavioral skill.

© 2008 Elsevier Inc. All rights reserved.
Introduction

Substance use among youth continues to be an important public
health concern. For example, nearly three-quarters (72%) of American
young people report they have consumed alcohol, and nearly one half
(47%) report they have tried an illicit drug by the time they finish high
school (Johnston et al., 2008). Because drug use prevalence is higher
during the high school years, relative to grammar school years, it is a
critical time for the implementation of drug abuse prevention
programming.

The research literature provides evidence for the long-term
effectiveness of several school-based substance abuse prevention
programs (Skara and Sussman, 2003; Sun et al, 2006). Both
government and non-governmental organizations have called for
schools to implement prevention programs that have proven effec-
tiveness (e.g., Center for the Study and Prevention of Violence, 1998;
U.S. Department of Education, 2004). Most current effective preven-
tion programs represent a combination of program components. As
prevention programs begin to be disseminated widely, local sites are
asking program developers to identify which program components
are “essential” and which, if any, are optional (Elliott and Mihalic,
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2004). In order to answer these types of questions, experimental
“component” studies need to be conducted, in which investigators test
the components of a prevention intervention independently or in
some combination, to determine the relative contribution of each to
the effects of the intervention (Elliott and Mihalic, 2004).

In this paper, we report the one-year findings from a component
study of Project Towards No Drug Abuse (TND), a nationally
recognized evidence-based prevention program that targets high
school-aged youth (Office of Juvenile Justice and Delinquency
Prevention, 2005; Substance Abuse and Mental Health Services
Administration, 2008; Sussman et al., 2004b). The aim of the study
was to examine the relative effectiveness of two curricula comprised
of different theory-based components of Project TND, compared to a
standard care control. A secondary aim was to analyze moderation
effects, to determine whether the effects of both curricula differed
significantly across school type (alternative vs. regular, in California)
and program provider (project health educator vs. classroom teacher).

Methods
Experimental design and school selection

Project TND is comprised of two theory-based thematic content
components, cognitive misperception correction and behavioral skills
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instruction. Cognitive perception information is used to change
youths' attitudes or beliefs regarding their drug use. For example,
one program activity involves students examining “drug use myths,”
or questionable expectancies students may have regarding the effects
of drugs that may serve to justify drug use. The behavioral skills
material provides instruction in social skills and behavioral self-
management, which can facilitate the ability of youth to bond flexibly
with a variety of peer groups, seek out social support when needed,
and minimize stressful, conflict-type interactions (Sussman et al.,
2004a).

The present component study compared two curricula, one that
included the cognitive misperception information component only
and one that combined the cognitive misperception and behavioral
skills components. We had two reasons for using a 3-group design, in
which we compared these two curricula to a control. First, we were
confident that cognitive misperception counteraction was being
sufficiently covered in the lessons. However, we were not sure that
sufficient time was being spent on behavioral skills programming
because no individual practice time was being offered. Thus, we
designed a test to determine whether or not the combined program
would provide an incremental effect above and beyond the cognitive
misperception component. We did not have a behavioral skills-only
component because the cost would have been prohibitive. The
combined program that we evaluated was the same as that in
previous trials (Sussman et al., 2002). A detailed comparison of the
content of the two curricula we compared, each of which included 12
sessions, may be found elsewhere (Skara et al., 2005).

A total of nine school districts from two counties in southern
California (Los Angeles and Ventura) were recruited as a convenience
sample for participation in this study. From each district a pair of high
schools, one regular (RHS) and one “continuation” (CHS) was included,
yielding a total sample of 18 schools (nine RHSs and nine CHSs). In
California, schools in the alternative high school system are known as
“continuation” high schools. These schools are relatively small and
serve youth who are unable to remain in the traditional public high
school system due to functional problems, such as difficulties in
attendance, achieving academic credits, or substance use. Each of the
school districts recruited for the study had one CHS and at least one
RHS. If the district had more than one RHS, the RHS that was closest in
demographic characteristics to the CHS was selected for participation
in the study.

With school district as the randomization unit, schools were
randomly assigned to one of three experimental conditions: cognitive
perception information only curriculum (Cognitive Only), combined
cognitive perception information +behavioral skills curriculum (Com-
bined), or standard care (Control); resulting in a sample of 6 schools
per condition (3 RHS and 3 CHS). Prior to assignment, schools were
blocked by estimates of drug use prevalence (based on self-reports of
drug use among cohorts of students in the same schools assessed
three years prior to the present study), ethnic composition of the
school, student enrollment, standardized achievement test scores
(based on public data at the school level), school type and size (i.e.,
only districts that contained at least one continuation high school, and
only schools that included a minimum of 50 students and a maximum
of 2000 students were included). The nine RHS-CHS pairs were
aligned using a linear composite of factor scores across a drug use
inflate-suppress continuum (Graham et al., 1984) and randomly
assigned to the three conditions.

Within each program school, project staff collaborated with the
administrator to select a health teacher who was willing to participate
in training and implement the program, and a second teacher in
whose classrooms the program would be implemented by project
health educators. It should be noted that health is a required subject
for students in the participating school districts. For each teacher, a
total of four classrooms of students were randomly selected to receive
the program (i.e., a total of eight classrooms were instructed per

school). Thus, there was equal representation of program provider
types within each program school. In each control school, four class-
rooms of students enrolled in health were randomly selected for
participation in the project. The curriculum was delivered to all
students enrolled in selected classrooms at the program schools. In
the control condition, students received only the prevention activities,
if any, provided directly by their school. Students in all experimental
conditions were given a questionnaire assessment at baseline and one
year following program implementation.

Program provider training and program delivery

Prior to program delivery, regular classroom teachers and project
health educators participated in a one and one-half-day training
session conducted by the program developers. Topics included a
review of the theoretical underpinnings of the curriculum, detailed
instruction and practice with each lesson, and classroom control
techniques.

Curriculum lessons were delivered over a four-week period at
each program school, with lessons taking place on Tuesday through
Thursday in order to maximize attendance (Sussman et al., 1998). The
curriculum was delivered at different schools throughout the year
(October through June). Dates of delivery were balanced across
conditions.

Subjects

All students provided informed written assent and parents
provided written or verbal informed consent to participate in the
study. Throughout the data collection process, students were
informed that their survey participation was voluntary and they
could withdraw from the study at any time without penalty.

A total of 3908 high school students were enrolled in the
classrooms selected for participation in the study. Access was
provided to 2734 of these students (70% of the enrollment roster),
all of whom completed pretest questionnaires. Of these students who
completed pretest questionnaires, 2064 (75.5% of those for whom had
pretest survey) also completed the one-year follow-up questionnaires.
The sample of 2064 constitutes our analysis sample. There were
several reasons why we did not have access and, therefore, could not
collect data from all enrolled students, including chronic absenteeism
(approximately 80% of those not enrolled in the study), either the
parent or the student declined participation (approximately 5% of
those not enrolled in the study), and students were absent on testing
days (approximately 15% of those not enrolled in the study). Generally,
those absent on testing day report more problem prone characteristics
(Sussman et al., 1995b); however, among populations at higher risk,
those not surveyed at posttest do not differ much from the full sample
(Dent et al., 1997).

Student subjects varied from 13 to 19 years of age (mean
age=15.3 years, SD=1.2 years). The sample was 52.1% male; 18.2%
white, 62.1% Hispanic, 8.4% Asian, 8.1% African American, and 3.2%
other ethnicity. Only 16.4% of the sample reported mostly speaking a
language other than English at home; 61.9% lived with both parents;
and approximately 50% of youths' fathers and 56% of youths' mothers
completed high school.

Data collection and measures

Pretest and one-year follow-up measures were collected from
students using a standardized, self-report, close-ended response,
written questionnaire which were administered over one class period.
Those absent from the classroom on testing days were left absentee
packets containing the questionnaire and instructions. At the one-year
follow-up, students who failed to return the absentee survey were
contacted by telephone for survey administration.
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Demographic items included age (in years), gender, and ethnicity
(White, Hispanic, African American, Asian, and “others”), current
living situation (coded as living with both parents or guardians or not),
language-based acculturation (speaking another language more than
English, adapted from Marin et al., 1987; four-item index; coefficient
alpha=0.89); and socioeconomic status (mean response across male
and female parents' or guardians' education and occupation levels
based on categories derived from Hollingshead and Redlich, 1958;
four-item index; coefficient alpha=0.68).

Substance use items included 30-day use of cigarettes, alcohol,
marijuana, and a “hard drug use” score. The hard drug use score
consisted of the sum of 30-day use across cocaine, hallucinogens,
inhalants, stimulants, ecstasy, and “other” drugs (an item that
included depressants, PCP, steroids, heroin, or “other”; alpha=0.84).
The drug use questionnaire items are the type used in the Monitoring
the Future studies (Johnston et al., 2004) and our previous work, all of
which have shown supporting evidence of adequate test-retest
reliability and/or internal consistency (Graham et al.,, 1984; Needle
et al., 1983; Stacy et al.,, 1990; Sussman et al., 1995a). Specifically, the
subjects were asked “In the last 30 days, how many times have you
used each of the drugs below?” with 8-level response options of “0”,
“1-10", “11-30", “31-50", “51-70", “71-90", “91-100", and “100+”
times.

Data analysis

To assess the program's effect on reducing drug use, two different
models were conducted by treating each drug use outcome as either a
dichotomous or ordinal count measure. The dichotomous outcome
was defined as ‘true’ if a specific drug was used one or more times in
the past 30 days. The 8-level ordinal count measure from “0” to “100+
times” assessed the frequency of drug use in the past 30 days. Because
the study is a group randomized trial where district is the
randomization unit, subject is the observation unit, and school class
is the intervention unit, two level random coefficients modeling was
conducted. Program effects were considered fixed, as they were fixed
at desired experimental levels (school district). School district was
considered as a random factor, as it is the unit of randomized
assignment (Murray, 1998). The outcome analysis was completed by
using a generalized mixed-linear model (Murray and Hannan, 1990).
The analysis with dichotomous outcomes was converted to linear
models with Logit link function. The analysis with ordinal count
measures was completed by using a zero-inflated negative binomial
distribution modeling procedure (Lee, 2006). This specification allows
for the statistical accounting of the intra-class correlation within
clustered units (school district) on computed significance levels. For
each substance, the status of use of the specific drug at baseline was
included in the model. Other variables adjusted for in the analyses
included age, gender, ethnicity, school type, and a propensity score for
attrition (to be described later). School type (CHS vs. RHS) and
program provider (classroom teacher vs. project health educator)
were tested as potential effect modifiers.

Results
Assessment of attrition bias

To assess the potential sample bias introduced by attrition at the
one-year follow-up, a comparison was made of the current analysis
sample (n=2064) to the lost-to-follow-up sample (1=670) on 12 key
baseline measures. The measures included: age; gender; ethnicity
(Asian, African American, Non-latino White, Latino, or other); living
with both parents or not; language-based acculturation; socio-
economic status; 30-day cigarette, alcohol, marijuana, and hard drug
use; violence victimization; and weapon carrying. The comparisons
utilized chi square or t-test models to investigate statistically

significant differences between the two groups of students (p value
at the 0.05 level). Among the twelve comparisons, five statistically
significant differences were detected. Compared to the lost-to-follow-
up sample, the retained sample was slightly younger (15.7 versus
15.9 years of age), less likely to smoke cigarettes (21.9% versus 26.4%),
less likely to be male (52.9% vs. 61.0%), less likely to be African
American (7.2% vs. 10.4%) and more likely to be Latino (65.7% vs.
61.9%), and more likely to live with both parents (59.4% versus 49.3%).
Although the retention rate was found to be significantly lower among
CHS (64.6%) vs. RHS (80.4%) students, it did not differ across program
conditions (73.0% in Control, 73.5% in Cognitive Only, and 71.1% in
Combined).

To statistically adjust for possible bias induced by non-random
attrition at one-year follow-up, a ‘propensity to attrition’ score was
calculated for each subjects retained at the one-year follow-up, and
adjusted for in the analysis. This score was calculated among the
entire baseline sample by associating the difference in selected
baseline measures to the actual attrition status in a multiple
regression analysis, and then assuming the association is also
maintained among the subjects retained at the one-year follow-up
(Rosenbaum, 1983).

Baseline comparability across program conditions

Table 1 presents a summary of the variables of interest at baseline,
by program condition. The data show that cross-condition compar-
ability was achieved for age, gender, program provider, attrition rate,
and the four drug use outcomes. However, there was a lower

Table 1

Within program condition summary of variables of interest at baseline for Project
Towards No Drug Abuse component study, conducted among 2064 students with one-
year follow-up data from 18 high schools in Southern California, 2001-2006

Program condition

Cognitive only Combined Control p*
(n=767) (n=688) (n=609)
Mean Standard Mean Standard Mean Standard
deviation deviation deviation
Age (yrs.) 1517 125 1543 124 1518 1.03 0.52
Gender (% male) 0.53 0.50 050 0.50 049 0.50 0.21
Ethnicity (%)
White 222 6.3 231 <0.0001
Latino 475 81.0 62.9
Black 11.0 4.7 4.8
Asian 14.6 6.0 51
Other 47 2.0 41
Program provider 49.7 50.1 n/a 0.8
(% project health
educator)
School type” 295 289 18.9 <0.0001
(% in CHS)
Propensity score® 024 0.10 024 0.10 022 0.08 0.95
Cigarette use in last 30 days
Status (% used) 19.92 12.24 13.29 0.92
No. times used?  0.62  1.64 025 091 028 1.00 0.92
Alcohol use in last 30 days
Status (% used) 38.74 37.41 38.60 0.9
No. times used? 051  0.85 051 090 056 0.96 0.73
Marijuana use in last 30 days
Status (% used) 23.28 2133 16.83 0.92
No. times used?  0.61 151 045 120 034 1.04 0.87
Hard drug use in last 30 days
Status (% used) 11.14 6.77 6.30 0.53
No. times used® 022  0.81 014 0.70 017 0.88 0.71

@ Significance for difference across program conditions.

b CHS refers to continuation high school. See text for more information for CHS.

¢ Propensity for attrition at 1-year follow-up survey, predicted by factors assessed at
baseline survey.

d Response categories were 0=0, 1=1-10, 2=11-30, 3=31-50 4=51-70, 5=71-90,
6=91-100, and 7=100+ times.
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proportion of White subjects and a greater proportion of Latino
subjects in schools assigned to the Combined condition, and higher
proportions of African American and Asian students in the Cognitive
Only condition. In addition, the control condition included a lower
proportion of CHS students relative to the other conditions. To adjust
for possible confounding induced by the incomparability across
program conditions, subjects' ethnicity and school type were included
as covariates in the program effects evaluation.

Program effects at one year

Two types of analyses were conducted to test for program effects at
one-year follow-up. The first was a test of the effects of the program in
reducing 30-day substance use prevalence, and the second tested
program effects in reducing the frequency (number of times) of use of
each substance in the past 30 days. Table 2 summarizes the results of
both types of program effects evaluation. The data indicate that, when
compared with control group, the program failed to significantly
reduce the prevalence of all four substance use outcomes. As for the
effects of the program on frequency of 30-day substance use, although
the results for all four outcomes were in an encouraging direction
(negative sign for reduction in number of times used), for both
curricula statistical significance was achieved for reductions in hard
drug use only. Subjects in the Cognitive Only group reported an
average times of hard drug use 0.57 fold (p=0.04) that for the control
subjects. Likewise, subjects in the Combined group reported an
average times of hard drug use 0.55 fold that for the control subjects.

Also presented in Table 2 are the significance levels for interaction
tests between program condition (either curriculum vs. Control) and
two possible program effect modifiers. As shown, there were no
significant interaction effects between program condition and school
type (regular vs. continuation), or between program condition and
program provider (classroom teacher vs. project health educator).

Discussion
The lack of main effects on reducing the prevalence of 30-day
substance use is contrary to what we have consistently found in our

previous evaluations of Project TND (Sussman, Dent, and Stacy, 2003).
We speculate that there are at least four factors that may account for

Table 2

this different pattern of program outcomes. First, the intervention in
this trial was implemented by both project health educators and
classroom teachers, whereas in previous trials the program was
delivered by project health educators only. However, implementation
data indicated comparable program fidelity among these two types of
implementers (Rohrbach et al., 2007; Skara et al., 2005). Second, the
general environment regarding substance use prevention program-
ming is not the same as when the previous trials were conducted ten
years ago. Various substance use prevention programs are being
delivered to students in elementary, middle, and high schools
throughout California (e.g., McCarthy et al., 2005), and we speculate
that this mix of interventions has induced a reduction in substance use
overall. Indeed, baseline substance use prevalence was lower among
the current sample than in previous studies (Sussman, Dent, and
Stacy, 2003). Alternatively, it is possible that the organizational
climate in senior high schools has changed such that students and
staff are less receptive to school-based prevention programming. In
California, for example, schools now are required to administer a high
school exit exam to students. Exam preparation worries may make
schools less receptive to consideration of other types of program-
ming. Third, although the student outcome data indicate that
program-specific knowledge scores were significantly increased
through delivery of both versions of the Project TND curriculum
(Skara et al., 2005), there remains concern regarding the relatively
low knowledge scores at posttest (i.e., an average score of 55% correct
across all 18 schools). These lackluster results suggest that the items
we used to assess program-specific knowledge may have been too
difficult for students, these items may have lacked validity, or the
instruction might have been deficient. Future research is needed to
examine each of these potential issues. Fourth, there is a lack of
statistical power to detect the main effect. Both the lower than
expected prevalence of substance use at baseline, and the much
higher than expected intra-class correlation (0.1 to 0.5) for the four
types of substance use demand more subjects than what calculated in
the original design.

Limitations and future directions

Our results should be interpreted in the context of at least two
potential limitations of the study. First, data in this study were

One-year program effects on 30-day substance use for Project Towards No Drug Abuse component study, conducted among 2064 students with one-year follow-up data from 18 high

schools in Southern California, 2001-2006

Cognitive only vs. Combined vs. Control

Control

Program® vs. Control

Combined vs. p® for interaction with

Cognitive only

Prevalence of 30-day substance use®9

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) School type Program provider
Cigarette use 135 (0.93-1.95) 091 (0.6-1.37) 116 (0.76-1.75) 0.68 (0.46-0.98) 0.35 0.08
Alcohol use 0.98 (0.63-1.5) 1.03 (0.66-1.58) 1.00 (0.71-1.39) 1.05 (0.71-1.55) 0.41 0.74
Marijuana use 1.01 (0.5-2) 1.23 (0.62-2.44) 1.22 (0.61-2.42) 112 (0.63-1.97) 0.92 0.09
Hard drug use 1.05 (0.44-2.49) 1.20 (0.5-2.83) 115 (0.49-2.67) 113 (0.56-2.23) 0.86 0.19
Frequency (no. of times) of substance use in last 30 days“®
RR! (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) School type Program provider
Cigarette use 134 (0.9-1.97) 0.88 (0.58-1.32) 091 (0.59-1.4) 0.66 (0.44-0.97) 0.58 0.23
Alcohol use 0.92 (0.7-1.21) 0.84 (0.64-1.11) 0.89 (0.7-112) 0.91 (0.69-1.2) 0.64 0.82
Marijuana use 0.99 (0.59-1.64) 0.81 (0.48-1.34) 0.90 (0.57-1.42) 0.82 (0.5-1.33) 0.50 0.61
Hard drug use 0.57 (0.36-0.89) 0.55 (0.34-0.88) 0.56 (0.37-0.84) 0.95 (0.58-1.55) 0.74 0.21

¢ Cognitive Only or Combined (received either type of intervention).

b pvalue for two tailed hypothesis test generated from chi square test for evaluation on reduction in frequency (no. of times) of substance use (by comparing the change in model-
fit between the model with and without the interaction term), and F test for evaluation on reduction in prevalence of substance use.
¢ Two-level random coefficients models included the program effect as fixed and school district as random, and adjusted for age, gender, ethnicity, school type, propensity score,

and use of the specific substance at baseline.

4 Binary outcomes for substance use were linked to the linear combinations of predictors with a logit link function.
€ A zero-inflated negative binomial (ZINB) distribution was applied to model the frequency of substance use. The mean for the ZINB distribution was linked to the linear

combinations of predictors with a log link function.
f RR is the relative risk for the increase in the number of times of substance use.
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generated from self-report surveys, the accuracy of which could not
be independently verified. Thus, it is impossible to assess the extent
to which such data may be biased. However, past studies have
supported the validity and reliability of self-report measures of
adolescent substance use (Graham et al, 1984; Needle et al., 1983;
Sussman et al., 1995a). Second, these results are limited to only
those students who remain in the school system, and do not apply
to those who drop out of the system or for whom we did not have
access.

In summary, the one-year effects of Project TND on hard drug use
that have been shown in previous trials were replicated in the
present study. The lack of main effects on the use of cigarettes,
alcohol, and marijuana is contrary to previous findings. This pattern
of results did not distinguish the relative effectiveness of the
cognitive misperception information component alone versus the
cognitive misperception component combined with behavioral skills
instruction. However, replication of the program effect on hard drug
use suggests that this effect may have been due to changes in
cognitive misperception of drug use rather than behavioral skill.
Future component studies are needed to increase our understanding
of the key components that account for the effects of the program.
For example, future work might examine the effects of an extended
behavioral skills-only program on drug abuse prevention in this
population.

Finally, the results suggest that the Project TND curriculum can be
implemented effectively with youth in a regular high school, as well as
with high risk youth in a more specialized environment, such as a
continuation high school, as has been demonstrated in few previous
trials (Dent et al., 2001; Sussman et al., 1998, 2003). While some of
these results are promising, the fact that most effects found in earlier
work were not replicated underscores the need for additional types of
research. For example, we have a newly funded project that will
examine the classroom component of the TND combined program
versus the program plus use of motivational interviewing-type
telephone booster calls provided to youth up to two years post-
classroom program. Maybe the use of booster programming will
enhance effects of the classroom program (Skara and Sussman, 2003).
By the end of the current TND-plus-booster trial, we hope to be able to
better discern the utility of Project TND in the current climate of high
schools.
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