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Objective: The present study tested the efficacy of motivational interviewing-based booster sessions for
Project Toward No Drug Abuse (TND), a 12-session school-based curriculum targeting youth at risk for
drug abuse. In addition, generalization of effects to risky sexual behavior was assessed. The 1-year
outcomes evaluation of the project is presented. Method: A total of 24 schools were randomized to one
of three conditions: standard care control (SCC), TND classroom program only (TND-only), and TND
plus motivational interviewing booster (TND � MI). A total of 1186 participants completed baseline and
1-year follow-up surveys. Following the classroom program, youth in the TND � MI condition received
up to 3 sessions of MI in person or by telephone. Effects were examined on 30-day cigarette, alcohol,
marijuana, and hard drug use, as well as measures of risky sexual behavior (number of sex partners,
condom use, having sex while using drugs or alcohol). Results: Collapsed across the 2 program
conditions, results showed significant reductions in alcohol use, hard drug use, and cigarette smoking
relative to controls. These effects held for an overall substance use index. The MI booster component
failed to achieve significant incremental effects above and beyond the TND classroom program. No
effects were found on risky sexual behavior. Conclusions: While the program effects of previous studies
were replicated, the study failed to demonstrate that an adequately implemented MI booster was of
incremental value at 1-year follow-up.

Keywords: 1-year follow-up, drug prevention, continuation high schools, motivational interviewing,
boosters

Substance misuse is among the most prevalent causes of ado-
lescent morbidity and mortality in the United States, and approx-
imately 5–8% of adolescents qualify for a diagnosis of substance
abuse disorder (Brannigan, Schackman, Falco, & Millman, 2004;
Sussman, Skara, & Ames, 2008). Project Toward No Drug Abuse
(TND) is a 12-session school-based substance abuse prevention
program developed for older, at-risk teens, based on a motivation,
skills, and decision-making model (Sussman et al., 2004). Project
TND has been evaluated in six clustered-randomized controlled
trials, which have demonstrated the impact of the program on
30-day substance use at a 1-year follow-up or longer (Dent, Suss-
man, McCuller, & Stacy, 2001; Rohrbach, Sun, & Sussman, 2010;

Sun, Sussman, Dent, & Rohrbach, 2008; Sun, Skara, Sun, Dent, &
Sussman, 2006; Sussman, Dent, Simon, Stacy, & Craig, 1998;
Sussman, Dent, & Stacy, 2002; Sussman, Sun, McCuller, & Dent,
2003; Valente et al., 2007). Effects on “hard” drug use (a summary
index of use of cocaine, hallucinogens, stimulants, inhalants, ec-
stasy, pain killers, tranquilizers, and other drugs [i.e., PCP, ste-
roids, GHB, and K]) have been found in all six trials at 1-year
follow-up. In addition, hard drug use effects were demonstrated in
the two trials that assessed effects at 2-year follow-up and the one
trial that assessed effects at 5-year follow-up. However, the impact
on other substances has been less consistent across trials, with
effects on alcohol use shown in three trials (Sussman et al., 1998;
Sussman et al., 2002; Sussman, Sun, et al., 2003; Valente et al.,
2007), effects on marijuana shown in two trials (Rohrbach, Sun, et
al., 2010; Sussman et al., 2002; Sussman, Sun, et al., 2003), and
effects on cigarettes shown in one trial (Sussman, Sun, et al., 2002;
Sussman et al., 2003), at 1- or 2-year follow-up.

Previous research suggests that school-based drug abuse pre-
vention programs have a greater chance of long-term success if
youth are exposed to additional contacts with program providers of
some type after delivery of the core program (Skara & Sussman,
2003). However, most of the support for booster programming has
been obtained from meta-analyses that show programs containing
booster sessions are relatively more likely to obtain effects
(Rooney & Murray, 1996; White & Pitts, 1998). According to
Cuijpers (2002), very few studies have provided a direct test of the
relative effects of adding booster programs within an experimental
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or quasi-experimental trial. Therefore, systematic research on the
importance of booster programming is greatly needed in the drug
abuse prevention field. To date, no study has tested the efficacy of
booster sessions with Project TND.

Telephone boosters are feasible and promising for high-risk
youth populations, and may be one of the only ways to reach
participants after high school (McCuller, Sussman, Holiday, Craig,
& Dent, 2002; Mermelstein, Hedeker, & Wong, 2003; Mı́guez,
Vazquez, & Becona, 2002). Furthermore, telephone counseling
has become a popular modality to deliver information to teens and
adults, and has achieved significant effects in tobacco prevention
and cessation (e.g., (Boyle, Pronk, & Enstad, 2004; Elder, Wood-
ruff, & Eckhardt, 1994; Leed-Kelly, Russell, Bobo, & McIlvain,
1996; Mermelstein et al., 2003; Mı́guez et al., 2002; Skara &
Sussman, 2003; Whelan, McBride, & Colby, 1993; Zhu et al.,
2000), prevention of at-risk drinking (Curry, Ludman, Grothaus,
Donovan, & Kim, 2003), and prenatal substance abuse treatment
(Laken & Ager, 1996).

Motivational interviewing (MI) was chosen as the booster com-
ponent because the development of motivation to change is the
core objective of MI (Miller & Rollnick, 2002). Motivation to
change is created by developing discrepancy between current
behavior and future goals, and occurs when people perceive a
discrepancy between where they are and where they want to be
(Smedslund et al., 2011). MI may be of importance as a vehicle of
delivering drug abuse prevention booster programming through a
telephone-based modality (Kypri, Sitharthan, Cunningham, Ka-
vanagh, & Dean, 2005). The type of one-on-one support provided
via MI can encourage participants to identify self-perceived prob-
lems, respects their need for autonomy and decision making, and
provides adequate flexibility to the counselor to follow whatever
behavior or issue the participant identifies. Thus, because the main
goal of MI is to develop discrepancy, and because it has been
shown to be effective in some studies of drug using youth (Gre-
nard, Ames, Pentz, & Sussman, 2006), MI was selected as an
appropriate modality for a booster to the TND classroom program.

Little is known about whether the effects of drug abuse preven-
tion programs are generalizable to risky sexual behaviors. Risky
sexual behaviors among teens include failing to use condoms
while having sex, having sex with multiple partners, and having
sex while using drugs, and risky sexual behavior is associated with
drug use (Sussman, 2007). One school-based drug abuse preven-
tion study among general population young teens found a gener-
alization effect on unsafe sexual behavior an average of 12 years
after implementation of the program (Life Skills Training; Griffin,
Botvin, & Nicols, 2006). However, additional replication studies
are needed, as well as studies with other populations of youth, to
establish greater credence to the findings of that one study. An
economic function of programming would be served if, in general,
drug abuse prevention programs that are successful in reducing
substance use could also have an impact on risky sexual behaviors
(MacDonald, Zanna, & Fong, 1998).

Successful prevention of drug abuse and risky sexual behavior is
especially important for young people at relatively higher risk for
engaging in health-compromising behaviors. The participant pop-
ulation for the present study was comprised of continuation high
school youth. In California, when reaching high school age, those
youth who are unable to remain in the regular school system for
functional reasons, including lack of credits and consistent use of

substances, are transferred to continuation high school (CHS).
Similar types of schools exist nationally (sometimes called “alter-
native” high schools in other states). In California, every school
district that has an enrollment of over 100 students in twelfth grade
must have a CHS program; there are approximately 600 CHSs in
the state. These youth, compared to general high school youth, are
at relatively high risk for drug abuse and risky sexual behavior
(Black, Sun, Rohrbach, & Sussman, 2011). CHS youth are more
likely to begin assuming adult roles during the high school years,
such as working full time, getting married, and having children,
making them resemble emerging adults rather than adolescents
(Rohrbach, Sussman, Dent, & Sun, 2005).

Goals of the Present Paper

The present paper had three main goals: (a) to assess the 1-year
impact of Project TND, the school-based classroom program, on
substance use, (b) to assess whether an MI booster component
enhanced the effects of the school-based TND program, and (c) to
test for generalization effects to risky sexual behaviors. Participat-
ing schools were randomly assigned to one of three conditions:
standard care control (SCC), TND classroom program only (TND-
only), or TND plus motivational interviewing (TND � MI). We
examined the effects of the two program conditions, both sepa-
rately and as an aggregated program condition (TND-only and
TND � MI combined; i.e., Any TND) on substance use and unsafe
sexual behavior outcomes.

Method

School Selection and Experimental Design

Continuation high schools in four counties in Southern Califor-
nia were recruited. In order to be eligible for the study, schools had
to meet the following criteria: (a) at least 5% of enrolled students
had to be of non-Hispanic White ethnicity (to try to reflect the
ethnic composition of samples in previous TND studies), (b) the
location of the school had to be within 75 miles of the project
headquarters (to maximize feasibility of implementation), (c) the
school had to include only grades 9 through 12 (to fit the grade
range targeted by TND materials), and (d) schools had to offer at
least two classes, with a minimum of 60 students per school (to
achieve a sufficient sample size per school). A total of 61 schools
met these four criteria (these schools were considered to be on a
“waiting list” for potential recruitment).

We then calculated a linear composite score of “drug use risk”
for each of the 61 candidate schools (e.g., Graham, Flay, Johnson,
Hansen, & Collins, 1984). To do this, we engaged in a principal
factor analysis with promax rotation on eight archival-level vari-
ables for each school (percent Hispanic, non-Hispanic White,
African American, and Asian ethnicity; percent free lunch; mean
English standardized test score; mean math standardized test score;
and school enrollment number). Three factors were found (high
Hispanic/low non-Hispanic White; low math and English test
scores; and high African American/high Asian) and combined.
Derived from a previous study that predicted adolescent tobacco,
alcohol, and marijuana use from California Department of Educa-
tion archival data (Dent, Sussman, & Flay, 1993), and replicating
the same findings with newer CHS data from a recent study
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(Sussman, Miyano, Rohrbach, Dent, & Sun, 2007), we calculated
a linear composite score for each school on “drug use risk,” where
the highest score reflected highest risk for future drug use.

Next, schools were aligned by the composite score of “drug use
risk.” We began recruitment by approaching the schools with the
highest score for drug use risk. If recruitment for a specific school
was not achieved, we approached the school with the next highest
score. After we recruited sets of three schools with similar drug use
risk scores, we randomly assigned them to the three conditions
using computer-generated random numbers. We did this until we
were able to assign 24 schools to the three conditions. As described

in the CONSORT diagram (see Figure 1), of the 61 candidate
schools that met the selection criteria, 37 schools were not re-
cruited (22 were unable to participate and 15 were still on the
“waiting list” and never approached for potential recruitment).

Project TND School-Based Curriculum Delivery

The Project TND curriculum is comprised of 12 classroom
sessions, approximately 45 min each, and has been described at
length elsewhere (Lisha et al., 2011; Sussman et al., 2002). In the
two program conditions (TND-only and TND � MI), the class-

Figure 1. TND-7 CONSORT diagram.
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room sessions were delivered by trained health educators in se-
lected classrooms over a 4-week period. In the control condition
(SCC), participants received only the drug use prevention activi-
ties, if any, that were provided directly by their school.

Process evaluation data showed that for the first program ses-
sion, average attendance among participants was 73%. The aver-
age attendance for each day after the first was 66%. Participants
attended an average of 67% of the sessions overall. Health-
educator-reported implementation fidelity data showed that for
86.1% of the sessions that were delivered, health educators did not
omit any of the material specified in the manual (Lisha et al.,
2011). Using an index that averaged participants’ ratings of how
much they liked each classroom session on 10-point Likert scales
(1 � not at all to 10 � very much), we found that the average
likeability of the sessions was 6.6 (SD � 2.8). We failed to find a
statistically significant difference between the two program con-
ditions on program likeability (F � 1.349, ns; Lisha et al., 2011).
In addition, program likeability was not related to any drug use
outcomes at 1-year follow-up (all ps � .1, two-tailed).

MI Booster Implementation

The MI booster component was comprised of contacts between
trained MI interventionists and the youth in the TND � MI
condition (Barnett et al., 2011). The target number of MI sessions
was three, each lasting approximately 20 min. The first MI contact
was conducted in-person within 1 to 3 days after completion of the
classroom-based instruction and immediate posttest. The second
and third contacts were conducted via the telephone in 3- to
4-month intervals. In cases where we were unable to meet the
youth in person for the first contact, participants were contacted by
telephone, and the second contact was attempted in person if they
were still attending the same school. Overall, we reached 93% of
students for at least one contact. Of those reached, 32% (n � 180)
of students were reached once, 37% (n � 209) were reached twice,
and 24% (n � 139) were reached 3 times (see Barnett et al., 2011).
MI telephone sessions were audio taped and coded.

On average, the MI sessions met the proficiency standard indi-
cated in the Motivational Interviewing Treatment Integrity (MITI)
guidelines (Moyers, Martin, Manual, & Miller, n.d.), exceeding the
standard for all global measures and behavioral counts (Barnett et
al., 2011). For example, global measures of proficiency included
evocation (ability to draw out participants’ ideas about change),
collaboration (viewing participant as a partner), support for par-
ticipant autonomy, ability to remain focused on a behavioral
change target, and empathy (demonstrating understanding of par-
ticipant’s perspective). Each of these measures was rated higher
than the proficiency standard of 3.5 on 5-point scales (1 � low to
5 � high; all standard deviations �1.0). Further, 88% of the
contacts exceeded proficiency in MI-consistent behaviors, with
68%, 62%, and 64%, respectively, exceeding proficiency in per-
cent complex reflection, percent open questions, and percent
reflection-to-question ratio (Barnett et al., 2011).

Data Collection Procedures

In order to participate in the study, signed (or verbal) parental
informed consent and participant written assent were required for
youth under age 18. Signed informed consent was obtained from

participants aged 18 and older. At least two classrooms in each
school were selected to participate in the study. Of the enrolled
students in these classes, 1704 (71.1%) were consented to partic-
ipate in the study (see Figure 1). Reasons for participant-level
decline were parent decline of consent (0.8%), student decline of
consent or assent (5.1%), or parental nonresponse (23.4%). Of the
1704 consented participants, 1676 completed the pretest survey.
Of the 1676 participants who completed pretest surveys, 1186
(70.8%) completed 1-year follow-up surveys.

Those who completed both pretest and 1-year follow-up sur-
veys, and had nonmissing data for the key variables (N � 1182),
constitute the present sample. The required number of participants
was calculated before the study, so that the study would have
adequate statistical power (�.80) to detect a small main effect (i.e.,
a net effect between the intervention groups as small as 0.30
standard deviations [SD], or an odds ratio [OR] between the
intervention groups as small as 0.58, as defined by Cohen, 1977).

A closed-ended, self-report questionnaire was administered to
participants at pretest, immediately following implementation of
the school program (to assess quality of implementation of the
classroom program; Lisha et al., 2011), and approximately 1 year
after the immediate posttest. If a student was absent during a data
collection day, an absentee packet was left with instructions. The
surveys took approximately 20 to 30 min to complete. All study
procedures, including informed consent, were approved by the
University of Southern California’s Institutional Review Board.
All pretest surveys were administered on-site. At the 1-year
follow-up, participants who were no longer enrolled at the high
school or who failed to return the absentee questionnaire were
contacted by telephone for survey administration. The phone sur-
vey accounted for 60.5% of the 1-year follow-up survey adminis-
tration. The pretest (baseline) and 1-year follow-up survey re-
sponses were examined in the present study.

Measures

Demographic characteristics. These items included age
(years), gender, ethnicity (indicator coded as non-Hispanic White,
Hispanic, African American, mixed ethnicity, or other [Asian,
American Indian/Native American, or “other”]), and whom the
student lived with (both parents, only mother, only father, some-
times mother and sometimes father, other, or alone; coded as living
with both parents or not). Socioeconomic status was assessed by
parent education and rooms-per-person in the home. Parent edu-
cation was measured as the single highest value considered across
both parents, as a six-level variable ranging from “did not com-
plete eighth grade” to “attended or completed graduate school.”
Rooms-per-person was calculated as the quotient of total number
of rooms (except kitchen, bathrooms, closets, or laundry rooms)
divided by the number of people living in the home.

Substance use behavior. The primary dependent variable in
this study was current (30-day) substance use, measured at pretest
and 1-year follow-up. At each time point, participants were asked,
“How many times in the last month have you used. . .” each of 12
different substance categories. Frequency of cigarette and alcohol
use, getting drunk on alcohol, marijuana, and hard drug use (co-
caine, hallucinogens, stimulants, inhalants, ecstasy, pain killers,
tranquilizers, or other hard drugs) were assessed. The responses to
the last eight drug categories (cocaine through other drugs) were
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summed to form a hard drug use index (� � .82). On all substance
use items, responses were reported on 12-point scales, starting at
“0 times” and increasing in intervals of 10 (e.g., “1–10 times,”
“11–20 times”), with the last (12th) category being “over 100
times.” Finally, an overall substance use index was calculated by
combining 30-day use of cigarettes, alcohol, marijuana, and hard
drugs (coded as log transformed use levels). The reliability of the
drug-use item format used herein has been previously established
(Graham, Flay, Johnson, Hansen, Grossman, et al., 1984; Needle,
McCubbin, Lorence, & Hochhauser, 1983; Stacy et al., 1990).

Risky sexual behavior. Participants were also asked about
risky sexual behavior (as in Griffin et al., 2006). Two three-
category nominal variables and two ordinal variables were selected
as risky sexual behavioral outcomes. Participants were asked,
“Was a condom used the last time you had sexual intercourse?”
This item was coded as “yes,” “no,” or “I have not had sexual
intercourse.” A second nominal variable was created for sexual
intercourse while using alcohol or other drugs. Specifically, par-
ticipants were asked, “During the past 30 days, how many times
did you have sexual intercourse while using alcohol or other
drugs?” (in increments of 5, from “0 times,” “1–5 times,” “6–10
times,” to “more than 30 times,” or “I did not have sexual inter-
course”). This item was coded as “0 times,” “1 or more times,” or
“I have not had sexual intercourse.” For the two ordinal variables,
participants were asked two items pertaining to the “last 30 days”
and “last 12 months”: “With how many people have you had
sexual intercourse?” Responses were “0,” “1,” “2,” in increasing
increments of one up to “more than 10 people.”

Perceived quality of the classroom program. In the imme-
diate posttest survey, administered just following the implementa-
tion of the 12-session classroom program (and prior to MI admin-
istration in the TND � MI condition), participants were asked to
report how much they liked each of the program sessions. There
were 12 questions, one for each session, on 10-point Likert scales
(1 � “I did not like it at all” to 10 � “I liked it very much”). These
items were averaged.

Data Analysis

To assess the program’s effect on drug use, three different types
of models were conducted by treating the drug use outcomes as
either dichotomous, ordinal count measures, or continuous mea-
sures. The dichotomous outcome was defined as “true” if a specific
drug was used one or more times in the last 30 days. The dichot-
omous outcome analysis was completed by using a generalized
mixed-linear model (Murray & Hannan, 1990; SAS Institute,
2008), which reports the odds ratio (OR) of substance use status
between conditions. A 12-level ordinal count measure from “0” to
“over 100” was defined to assess the number of times of drug use
in the last 30 days. The second type of analysis, with ordinal count
measures, was completed by using zero-inflated negative binomial
(ZINB) distribution modeling (Lewsey & Thomson, 2004). The
Incident Rate Ratio (IRR) between conditions in average number
of times of drug use is calculated in ZINB modeling. Two contin-
uous outcomes were addressed in the third type of analysis, a hard
drug use index and an overall substance-use index. These were
examined with mixed linear regression assuming two levels of
normally distributed disturbances. The analysis with continuous
outcomes reports the differences in log of number of times of drug

use between conditions. Similar to the analysis of drug use out-
comes, we evaluated the generalization effects on risky sexual
behaviors using two-level random effects models for the two
three-category nominal outcome variables and ZINB models for
the two ordinal count outcome measures.

In all models, program effects were fixed at school level. School
was considered as a random factor. This specification allows for
both the statistical accounting of the intraclass correlation within
clustered units (school) on computed significance levels and for
the logical generalization of findings beyond the specific sample.
Other variables adjusted for in the analyses included the outcome
variable measured at baseline (Aickin, 2009), age, gender, ethnic-
ity (non-Hispanic White, Hispanic, African American, mixed eth-
nicity, and other; coded as four dummy variables), 1-year
follow-up survey method (on-site written vs. telephone), and a
propensity score for attrition at follow-up (see Assessment of
Attrition Bias in Results section). In addition, when incremental
effects of MI were evaluated, the perceived quality of classroom
program was also adjusted for as a covariate.

Potential moderators of program effects on Any TND (i.e.,
TND-only and TND � MI combined) versus SCC, or TND � MI
versus TND-only, were explored. The potential moderators exam-
ined were baseline behavior, age, gender, and ethnicity. All 12
drug use outcomes listed in Table 2, and the four risky sexual
behavior outcomes, were examined. Interaction terms between
program conditions and the potential moderators were constructed
and added to each model as predictors.

In our previous TND trials, the program effects were evaluated
using one-tailed tests with a .05 level for statistical significance.
The one-tailed tests were conducted because the a priori hypoth-
eses were directional and no iatrogenic effects were found (cf.,
Ringwalt, Paschall, Gorman, Derzon, & Kinlaw, 2011). To be
consistent with our previous work, we made use of one-tailed tests,
p � .05.

Results

Participants

At baseline (pretest), participants varied from 14 to 21 years of
age (mean age � 16.8 years, SD � 0.93 years). The sample was
56.6% male, 11.7% non-Hispanic White, 64.9% Hispanic, 4.3%
African American, 13.0% mixed ethnicity, and 6.1% other ethnic-
ity (including Asian, Native American, and “other”). About half
(51.3%) of the participants reported living with both parents, and
approximately 49.2% of youths’ fathers and 55.9% of youths’
mothers had completed high school. At pretest, 70.1% of the
participants self-reported use of cigarettes, alcohol, marijuana,
and/or hard drugs in the last 30 days (41.0%, 58.3%, 45.5%, and
26.7% reported use of cigarettes, alcohol, marijuana, and hard
drugs, respectively).

Assessment of Attrition Bias

To assess the potential sample bias introduced by attrition at
1-year follow-up, a comparison was made of the current analysis
sample (n � 1186) to the lost-to-follow-up sample (n � 494) on 11
key baseline (pretest) measures. Measures included age; gender;
ethnicity (non-Hispanic White, Hispanic, African American,
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mixed, and other); living with both parents or not; parents’ edu-
cation; rooms per person; 30-day cigarette, alcohol, marijuana, and
hard-drug use; and 30-day drunkenness on alcohol. The compar-
isons utilized chi-square or t test models to indicate statistically
significant differences between the two samples (p value at the .05
level, two-tailed). Of the 11 comparisons, three statistically sig-
nificant differences were detected. The retained sample was
slightly younger (16.7 vs. 16.9 years of age), more likely to live
with both parents (51.3% vs. 44.4%), and less likely to smoke
marijuana (45.5% vs. 53.0%) compared with the lost-to-follow-up
sample. The attrition rate was not statistically different across
program conditions (32.6% in SCC, 30.6% in TND-only, and
36.8% in TND � MI, p � .58).

This pattern of results indicates that comparability between the
retained and lost-to-follow-up samples was, in general, achieved;
but caution is still needed to extrapolate the findings generated
from the retained sample to the overall recruited sample. Because
there is no drug-use or demographic characteristics information on
those participants not measured at pretest, the extent of study
generalizability is limited to a population with pretest measure-
ment access restrictions like those experienced in this study (i.e.,
similar administrative access, absentee and refusal mechanisms).

To statistically adjust for possible bias induced by nonrandom
attrition at 1-year follow-up, a “propensity-to-attrition” score was
calculated for each participant retained at the 1-year follow-up. This
score is calculated by associating the difference in the 11 baseline
measures to the actual attrition status in a multiple regression analysis
and assuming the association is also maintained among the partici-
pants retained at 1-year follow-up (Berger, 2005).

Baseline Measures Across Program Conditions

Table 1 presents a summary of variables of interest at baseline
by program condition. Cross-condition comparability was
achieved for age, ethnicity, follow-up survey method, propensity-
to-attrition score, and the six substance use and four risky sexual
behavior outcome measures. However, there were a relatively
lower proportion of male participants in the TND-only condition.
To statistically adjust for possible confounding induced by the
incomparability across program conditions, participants’ gender
was one of the covariates included in the models.

Program Effects at One-Year Follow-Up

The results for the three types of program effects evaluation
models (dichotomous, ordinal, and continuous) for each substance
use outcome are summarized in Table 2. The data indicate that any
TND programming (i.e., received TND-only or TND � MI)
showed significant positive effects on lowering the proportion
(status) of substance users (OR �1.0) and reducing the number of
times of substance use (IRR �1.0); however, there were no sta-
tistically significant differences between the TND � MI and
TND-only groups. Looking at any TND versus the SCC, there
were one-tailed effects (p � .05) on 30-day alcohol use (p �
.011), drunk on alcohol (p � .039), and hard drug use (p � .035).
There were also effects on number of times for use of cigarettes
(p � .035), alcohol (p � .046), and hard drugs (p � .026). Further
analysis with the two index indicators revealed that any TND
programming generated a statistically significant effect on both the

hard drug use index (� � �0.14 � 0.06 SD, p � .023) and on
the substance use index (� � �0.28 � 0.12 SD, p � .014). The
TND � MI programming did not significantly enhance the effect
on the hard drug use index (� � �0.05 � 0.08 SD, p � .27) or the
substance use index (� � 0.05 � 0.15 SD, p � .38) over TND-
only programming. Additional analyses showed that the program
effects were not statistically different across substance users or
nonusers at pretest (all ps � .05).

TND programming did not exhibit generalization effects to
risky sexual behaviors. For the two risky sexual behaviors defined
as three-category nominal outcomes (condom use, sex under the
influence of alcohol or drugs), the ORs for the test of any TND
versus SCC were between 0.9 and 1.0 (all ps �0.05). The analysis
on the two ordinal outcomes revealed that TND programming
failed to reduce the number of sex partners in the last year and last
month (both IRRs were between 0.9 and 1.0; all ps � 0.05).
Further, the comparison between the TND � MI and TND-only
conditions failed to show statistically significant differences on
any of the four measures of risky sexual behaviors (all ORs or
IRRs were between 0.85 and 1.0; all ps � 0.05).

We explored the data to see if there was an incremental effect of MI
among demographically delineated subgroups (age, gender, or eth-
nicity). Among all analyses conducted, only one significant subgroup
program effect was found. There was a difference in number of times
of marijuana use between the TND � MI and TND-only conditions
comparing non-Hispanic Whites and other ethnicities (i.e., non-
Whites; p � .01). The TND � MI condition failed to significantly
reduce the number of times of marijuana use in the last 30 days among
non-Hispanic Whites (IRR � 1.20, p � .33) but reduced the number
of times of marijuana use in the last 30 days among non-White
participants (IRR � 0.84, p � .04). However, subsequent analysis
revealed that number of times of marijuana use in either non-Hispanic
Whites or non-Whites was not significantly reduced by either pro-
gram condition versus the SCC condition (all four IRRs were between
0.84 and 1.30, ps � 0.05, for TND � MI or TND-only vs. SCC, for
non-Hispanic Whites or non-Whites).

Discussion

This was the seventh clustered-randomized controlled trial of
Project TND. Effects on drug use were similar to previous trials,
the first of which was implemented in 1994–1995, showing that
the TND program appears to withstand the test of time and remains
an effective program for reducing drug use among older teens. The
classroom program had effects on hard drug use in all six previous
trials, and showed effects on alcohol, marijuana, and cigarette use
in three, two, and one trial, respectively. In the present trial, effects
were achieved on use of hard drugs, alcohol, and cigarettes.
However, an effect failed to be achieved on marijuana use.

While implemented with fidelity (Barnett et al., 2011), the MI
booster component did not provide incremental effects on drug
use. The failure to find a significant difference in effect between
the two program conditions was not due to a difference in per-
ceived quality of the classroom program, which was controlled for
in the analysis. MI has been shown to be effective in approxi-
mately 30% of the trials in which it has been utilized with teens
(n � 17 trials, reviewed by Grenard et al., 2006). However, booster
programming with MI following a classroom-based drug preven-
tion program for youth had not been tested to date. It is possible
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that booster programming is not an essential feature of drug use
prevention interventions with older teens that simply may not have
the time or inclination to participate extensively in such program-
ming, particularly without voluntarily approaching a treatment
agent with a presenting drug use difficulty. Future studies using
our project data will examine the contents of the audio taped MI
sessions and attempt to discern what components of the interac-
tions, if any, might have impacted on drug use positively or
negatively.

One may speculate that variation in the delivery of MI somehow
contributed to this component’s failure to achieve an effect. For
example, engaging in a telephone version of MI may have led to
a lesser impact than might an in-person version. Participants in the
TND � MI condition received up to three MI sessions (one in
person and up to two on the telephone). This design introduced
variability into the outcome data through a variable number of
sessions and variations in delivery modality. Furthermore, al-
though the MI facilitators were all proficient at MI and delivered

Table 1
Summary of Variables of Interest at Baseline by Program Condition

Program conditiona

pb

TND-only
(n � 401)

TND � MI
(n � 391)

SCC
(n � 390)

Mean SD Mean SD Mean SD

Age (yr) 16.6 0.93 16.7 0.99 16.8 0.8 0.70
Gender (% male) 51.1 59.1 59.5 0.03
Ethnicity (%)

Non-Hispanic White 15.0 8.6 11.3 0.30
Hispanic 55.3 69.6 79.3 0.24
African American 5.9 4.5 2.6 0.58
Mixed 15.0 11.8 12.1 0.74
Other 8.8 5.5 3.7 0.24

Follow-up survey method (% phone-based) 62.1 53.8 65.6 0.28
Propensity-to-attrition scorec 73.7 0.07 68.8 0.07 72.1 0.7 0.95
Cigarette use in past 30 days

Status (% used) 41.0 40.8 41.4 0.97
Times of used 2.63 3.12 2.20 2.55 2.50 3.02 0.51

Alcohol use in last 30 days
Status (% used) 55.6 56.7 63.0 0.17
Times of used 1.94 1.51 2.05 1.82 2.05 1.52 0.60

Drunk on alcohol in past 30 days
Status (% drunk) 44.1 39.9 46.6 0.32
Times drunkd 1.69 1.29 1.74 1.63 1.75 1.35 0.70

Marijuana use in past 30 days
Status (% used) 42.2 44.3 50.1 0.40
Times of used 2.72 3.19 2.59 2.96 2.79 3.02 0.87

Hard drug use in past 30 days
Status (% used) 28.5 23.5 28.1 0.65
Times of used 1.88 2.12 1.60 1.71 1.79 1.82 0.42
Hard drug use index (SD)e 0.06 1.07 �0.08 0.94 0.02 0.98 0.48

Overall substance use index (SD)f 0.02 1.07 �0.07 0.96 0.05 0.97 0.13
Number of sex partners

During the past 12 months 1.93 2.40 1.73 2.30 2.13 2.53 0.25
During the past 30 days 0.74 1.18 0.72 1.33 0.85 1.37 0.47

Condom used during the last sex intercourse (%)
Yes 36.1 41.5 44.7 0.16
No 35.9 33.0 32.8
No sex 28.0 25.5 22.5

Had sexual intercourse while using alcohol or
other drugs during past 30 days (%)

Yes 27.3 28.9 25.8 0.15
No 23.6 18.5 24.7
No sex 49.1 52.6 49.5

a Program Condition: SCC � standard care control; TND-only � TND Classroom Program Only; TND � MI � TND plus motivational interviewing
(MI). b Two-tailed significance for difference across program conditions, since differences are nondirectional, with school-level random effect mod-
eled. c Propensity for attrition at 1-year follow-up survey, predicted by factors assessed at baseline survey. d Times of use in last 30 days, assessed with
an 12-level categorical score: 0, 1–10, 11–20, 21–30, 31–40, 41–50, 51–60, 61–70, 71–80, 81–90, 91–100, or 100 � times. e An index of hard drug use
was constructed by taking the log value of the average number of times of use of different types of hard drugs in the last 30 days, including cocaine,
hallucinogens, stimulants, inhalants, ecstasy, pain killers, tranquilizers, and other hard drugs. f An index of overall substance use was constructed with
the Z scores of the 12-level times of use in last 30 days for cigarettes, alcohol, marijuana, and hard drug use. The index was standardized to M � 0 and
SD � 1.
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the MI sessions with fidelity (Barnett et al., 2011), the fact that
several facilitators were used also introduces variability in the
outcome measures. It is possible that these several sources of
variability underlie the lack of significant effects for the MI
booster component. Future research should consider the impact of
variation in MI delivery on drug use outcomes among teens. The
one significant TND � MI incremental effect on number of times
of marijuana use among non-White participants was found be-
tween the two program conditions but not between the program
conditions and the SCC condition; thus, it failed to indicate a
preventive program effect.

The effects of the classroom program also failed to generalize to
unsafe sexual behavior. While a previous trial did obtain these
effects (Life Skills Training; Griffin et al., 2006), that trial was
completed with general population young teens who were fol-
lowed up 12 years later, and some of the contents of that program
may have tangentially targeted sexual behavior (e.g., dating skills).
In comparison, the current trial was completed with older teens

that were relatively sexually active. For example, approximately
40% reported more than one sex partner during the last 12 months
(also see Black et al., 2011). It is possible that for programming to
be effective in reducing risky sexual behavior among teens, it
needs to address sexual behavior directly.

Practical Implications

There are several practical implications of these findings, as per-
taining to older adolescents who are at risk for substance abuse and
other risky behaviors. First, one may infer that the Project TND
program can be delivered without use of booster sessions, with no loss
of efficacy at least at 1-year follow-up. Of course it is possible that
more directive booster programming could be relatively efficacious.
For example, Sussman, Skara, and Pumpuang (2008) demonstrated
high receptivity of a proactive telephone booster involving provision
of social service resources in CHS students’ communities. Con-
versely, an MI intervention may be most useful when a psychological

Table 2
Program Effects on Substance Use Outcomes at One-Year Follow-Up

Any TND versus SCCa TND � MI versus TND-onlya

At One-year Follow-up Net effect At One-year Follow-up Net effect

Any TND (%) SCC (%) OR (95% CI)b pc TND � MI (%) TND-only (%) OR (95% CI)b pc

Substance use statusb

Cigarette use 35.0 40.0 0.80 (0.61–1.04) 0.079 36.1 35.9 1.01 (0.73–1.41) 0.481
Alcohol use 43.8 53.3 0.68 (0.51–0.91) 0.011 42.4 46.0 0.86 (0.61–1.22) 0.243
Drunk on alcohol 27.5 36.07 0.67 (0.46–1.98) 0.039 27.1 30.1 0.86 (0.54–1.36) 0.289
Marijuana use 37.0 41.1 0.84 (0.60–1.18) 0.190 32.6 41.5 0.68 (0.45–1.02) 0.058
Hard drug use 15.4 21.1 0.68 (0.48–0.96) 0.035 13.8 18.3 0.71 (0.46–1.09) 0.103

Any TND SCC IRR (95%CI)d pc TND � MI TND-only IRR (95%CI)d pc

Times of substance used

Cigarette use 2.63 2.97 0.87 (0.77–0.99) 0.035 2.47 2.79 0.88 (0.77–1.01) 0.065
Alcohol use 1.72 1.91 0.91 (0.83–1.00) 0.046 1.70 1.74 1.00 (0.89–1.12) 0.481
Drunk on alcohol 1.44 1.58 0.91 (0.82–1.01) 0.068 1.37 1.51 0.94 (0.83–1.06) 0.193
Marijuana use 2.36 2.52 0.95 (0.84–1.07) 0.247 2.22 2.51 0.92 (0.83–1.02) 0.073
Hard drug use 1.48 1.70 0.87 (0.77–0.98) 0.026 1.41 1.55 0.92 (0.80–1.05) 0.147

Any TND SCC � � se (SD) pc TND � MI TND-only � � se (SD) pc

Index indicators of substance use
Substance use indexe �0.09 0.19 �0.28 � 0.12 0.014 �0.07 �0.12 0.05 � 0.15 0.38
Hard drug use indexf �0.05 0.09 �0.14 � 0.06 0.023 �0.08 �0.03 �0.05 � 0.08 0.27

a Program Condition: SCC � Standard Care Control; TND-only � TND Classroom Program Only; TND � MI � TND plus motivational interviewing
(MI). Any TND: TND-only combined with TND � MI (i.e., received either program condition). All models were adjusted for the corresponding substance
use at baseline, age, gender, ethnicity, propensity-to-attrition score, and survey method at follow-up. In addition, perceived quality of classroom program
was added as a covariate for the evaluation regarding TND � MI versus TND-only. b The outcomes were coded as binary indicators of substance use.
Evaluation was conducted with two-level random coefficients modeling; program effects were assumed to be fixed and school effects were assumed to be
random. Binary outcomes for each type of substance use were linked to the linear combinations of predictors with a logit link function. Exp(beta) is thus
the odd ratio (OR) for the substance use variable at 1-year follow-up. Analysis was adjusted for the corresponding substance use at baseline, age, gender,
ethnicity, propensity-to-attrition score, and survey method at follow-up. c p for one-tailed hypothesis test generated from t test for evaluations on both
types of outcomes. d The outcomes were coded as 12-level count (times) of substance use. Evaluation was conducted with two-level random coefficients
modeling; program effects were assumed to be fixed and school effects were assumed to be random. A zero-inflated negative binomial (ZINB) distribution
was applied to model the number of times of substance use. The mean for the ZINB distribution was linked to the linear combinations of predictors with
a log link function. The incident rate ratio (IRR) is thus the relative increase of the average number of times of substance use. Analysis was adjusted for
the corresponding substance use at baseline, age, gender, ethnicity, propensity-to-attrition score, and survey method at follow-up. e Continuous index of
overall substance use, coded as the log of an equally weighted sum of the log-transformed 12-level indicators of cigarette use, alcohol use, marijuana use,
and hard drug use. Evaluation was conducted with two-level random coefficients modeling; program effects were assumed to be fixed and school effects
were assumed to be random. The outcome was standardized to SD � 1; thus, the metric for beta is “SD,” or can be interpreted as the “effect size” for means
comparison. f An index that is the log of the average number of times of different types of hard drug use in the last 30 days. Hard drugs measured included
cocaine, hallucinogens, stimulants, inhalants, ecstasy, pain killers, tranquilizers, and “other” hard drugs.
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issue has been established prior to engaging in the protocol. In
addition, implementation of MI programming in school settings
would be difficult without a commitment of counseling staff on the
part of school districts or third parties.

The provision of three 1-hr classroom program sessions per week
for 4 weeks would seem reasonably manageable in most school
settings. Nevertheless, institutionalization of the classroom program
in high schools has not been an easy task. Recent work suggests that
nonschool organizations may be better able than schools to achieve
funding that permits continued implementation of evidence-based
programming (Rohrbach, Gunning, Grana, Gunning, & Sussman,
2010). Another issue in implementation of Project TND relates to the
program provider. The current implementation was completed by
trained health educators. Our recent work suggests that classroom
teachers can deliver TND as well as health educators (Rohrbach, Sun,
et al., 2010; Sun et al., 2008), given provision of a 2-day workshop-
type training. Thus, with the availability of funding or certified train-
ers within school districts, this aspect of implementation can be
readily institutionalized. The fact that Project TND has been effica-
cious utilizing the same type of material for the last 15 years with no
apparent diminished effects suggests that such programming can be
incorporated into high-school-based drug education and implemented
with adequate fidelity.

Second, it appears that to affect a decrease in the prevalence of
risky sexual behavior, separate or additional programming is needed.
The fact that 6.2% of this sample of CHS youth were already parents
at the baseline assessment, and that 42% of CHS youth are parents by
5 years thereafter (Sussman, 2010), suggests that sex-education-type
of material is a priority for this target group even prior to attendance
at CHS. While at the CHS, a more comprehensive package of edu-
cation on family planning, safe sexual behavior, and child-parent roles
may be needed to assist these youth through a truncated adolescent
developmental period (Sussman, 2010).

Conclusions

The achievement of consistent effects of Project TND on hard
drug use and somewhat consistent effects on alcohol use among a
high-risk population of youth is an important finding. Whereas
some programs may fail to achieve effects across the spectrum of
drug use behavior (Skara & Sussman, 2003), in the present study
we found that program effects did not vary as a function of use
status at pretest. This finding further highlights the applicability of
TND to older teens and emerging adults. Continuation high school
participants are quite amenable to a certain type of limited-length
prevention programming, and drug use behaviors can be influ-
enced and effects maintained for 1 year or longer among these
participants. Two- and 3-year outcome data are being collected,
which will further help to understand the results obtained in the
present study. Future studies, however, are needed to better iden-
tify why Project TND works. Sussman, Rohrbach, Patel, and
Holiday (2003) suggested that explicit, structured action on the
part of the teacher to have students make statements and ask
questions of one another (classroom group change talk) may be the
essence of effective drug education program delivery, apart from
specific program contents. Possibly, a comprehensive process
analysis of the TND classroom will reveal the conditions in which
the program best operates.
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