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Drug Abuse Prevention Among Minority Adolescents:
Posttest and One-Year Follow-Up of a School-Based
Preventive Intervention

Gilbert J. Botvin,1,2 Kenneth W. Griffin,1 Tracy Diaz,1 and Michelle Ifill-Williams1

Most drug abuse prevention research has been conducted with predominantly White middle-
class adolescent populations. The present study tested a school-based drug abuse preventive
intervention in a sample of predominantly minority students (N = 3,621) in 29 New York
City schools. The prevention program taught drug refusal skills, antidrug norms, personal
self-management skills, and general social skills in an effort to provide students with skills
and information for resisting drug offers, to decrease motivations to use drugs, and decrease
vulnerability to drug use social influences. Results indicated that those who received the pro-
gram (n = 2,144) reported less smoking, drinking, drunkenness, inhalant use, and polydrug
use relative to controls (n = 1,477). The program also had a direct positive effect on several
cognitive, attitudinal, and personality variables believed to play a role in adolescent substance
use. Mediational analyses showed that prevention effects on some drug use outcomes were
mediated in part by risk-taking, behavioral intentions, and peer normative expectations re-
garding drug use. The findings from this study show that a drug abuse prevention program
originally designed for White middle-class adolescent populations is effective in a sample of
minority, economically disadvantaged, inner-city adolescents.
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INTRODUCTION

Despite advances in drug abuse prevention re-
search and a decade-long decline in the use of many
psychoactive substances during the 1980s, drug abuse
continues to be a serious public health threat. Recent
national survey data indicate that drug use among
American youth has been on the rise during much
of the 1990s (Johnston et al., 1998). The observed
increases in the prevalence of adolescent drug use
appear to be rather broad-based including many
different substances and affecting individuals from
different social classes and regions of the country. Not
surprisingly, this has prompted a renewed interest in
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developing more effective strategies for reducing ado-
lescent drug use and has provided a new impetus for
the identification and testing of promising approaches
to drug abuse prevention.

The past 20 years have seen considerable pre-
vention research activity. During this time, progress
has been made toward increasing the understand-
ing of the etiology and developmental sequence of
drug use and abuse. Progress has also been made in
developing and testing a variety of prevention ap-
proaches. Numerous reviews of the existing empiri-
cal evidence (Botvin, 1986; Botvin & Botvin, 1997;
Flay, 1985; Goodstadt, 1986; Hansen, 1992) and met-
analytic studies (Bangert-Drowns, 1988; Bruvold &
Rundall, 1988; Tobler, 1986; Tobler & Stratton, 1997)
have consistently supported the superiority of pre-
vention approaches that target social influences either
alone or in combination with the teaching of general
personal and social skills over more traditional infor-
mation dissemination approaches. The most effective
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approaches to drug abuse prevention are based to
varying degrees on social learning theory (Bandura,
1977), communications theory (McGuire, 1964), and
problem behavior theory (Jessor & Jessor, 1977) as
well as on an understanding of the risk and protective
factors associated with adolescent drug use (Hawkins
et al., 1992; Pandina, 1997).

These approaches rely to a large extent on a
common conceptualization of adolescent drug abuse.
Drug use initiation is viewed as a multifactorial prob-
lem resulting from the interplay of interpersonal and
intrapersonal etiologic factors. The use of one or more
psychoactive substances is learned through a process
of modeling and reinforcement from various social
influences including peers, family members, and the
media. Vulnerability to these influences is determined
by domain-specific cognitions, attitudes, and expecta-
tions, degree of bonding to social institutions (such as
the family, school, and community), and the availabil-
ity of skills for coping with drug use offers and other
life situations confronting adolescents.

Prevention approaches that are based on this
formulation typically emphasize increasing students’
awareness of the social influences promoting drug
use, modifying normative expectations concerning
the prevalence of drug use, and teaching skills for
resisting drug use pressures (e.g., Pentz et al., 1989).
Other prevention approaches also emphasize the im-
portance of teaching general personal competence
and social skills (e.g., Botvin et al., 1990) in an effort
to decrease motivations to use drugs and decrease
vulnerability to drug use social influences. A growing
empirical literature has shown that these approaches
can produce short-term reductions in the frequency
and amount of drug use relative to untreated con-
trols. However, although the results of some stud-
ies suggest that these effects may erode over time
(Ellickson & Bell, 1990), there is at least some evi-
dence that with a more comprehensive and intensive
approach including booster sessions, long-term pre-
vention effects lasting until the end of high school
are possible (Botvin et al., 1995a, 2000; Pentz et al.,
1989).

Notwithstanding these accomplishments, there
are sizeable gaps in the prevention research literature.
One major gap stems from the fact that most of the
existing research has been conducted with predom-
inantly White middle-class adolescent populations.
Economically disadvantaged, inner-city minority ado-
lescents remain an understudied population in terms
of both the etiology and prevention of drug use.
Yet these adolescents may be at increased risk for

alcohol/ drug use and negative consequences related
to use (Barnes & Welte, 1986; Oetting & Beauvais,
1990).

Because there is a paucity of research with
racial/ethnic minority populations, little is known
about the extent to which approaches found to be ef-
fective with White, middle class youth will work with
minority youth. The results of the few studies that
have been conducted with minority youth are encour-
aging. However, these studies have several limitations
including the fact that some have included only a small
proportion of minority youth (Ellickson & Bell, 1990),
were relatively small-scale studies (Botvin et al., 1997,
1994, 1995b), or focused only on cigarette smoking
(Botvin et al., 1989a,b, 1992). Clearly, more research
is necessary to increase our understanding of what
works with inner-city minority youth.

The present study was designed to test a
cognitive–behavioral approach to drug abuse preven-
tion in a large-scale, randomized trial to (1) determine
its effectiveness with inner-city minority youth for
preventing cigarette smoking, (2) examine its impact
on other forms of drug use including polydrug use,
(3) determine its impact on several hypothesized me-
diating variables, (4) to investigate whether preven-
tion effects on behavioral outcomes were mediated by
changes in drug use knowledge, attitudes, intentions,
normative expectations, and related factors. Because
the intervention was designed as a universal preven-
tion program for all youth within a particular school,
we did not examine program effectiveness for specific
ethnic/racial subgroups of youth. Thus the findings are
generalizable to many urban middle schools that con-
sist of students from a variety of ethnic and racial
backgrounds.

METHOD

Sample

A total of 5,222 seventh graders from 29 New
York City public schools participated in the current
study. Of these 3,621 (69%) were in the panel sam-
ple for this prevention trial, and provided data at
the pretest and posttest (Grade 7), as well as at the
1-year follow-up (Grade 8). The sample was 53%
girls and 47% boys with a mean age of 12.9 years.
The racial/ethnic composition of the sample was 61%
African American, 22% Hispanic, 6% Asian, 6%
White, and 5% of mixed or other backgrounds. The
sample was composed of economically disadvantaged
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youth from predominantly low socioeconomic status
families as indicated by the fact that 62% of the stu-
dents received free lunch at school. Approximately
half (54%) of the students lived in two-parent house-
holds (including households with a step-parent) and
36% lived in mother-only households.

Research Design

The design of the study was a blocked random-
ized design. Prior to randomization, schools were
surveyed and divided into high, medium, or low smok-
ing prevalence. From within these groups, each of the
29 participating schools were randomized to either re-
ceive the intervention (16 schools) or be in the control
group (13 schools). Students in the intervention group
(n = 2,144) received 15 sessions in the seventh grade
and 10 booster sessions in the eighth grade, taught by
the classroom teacher. The intervention was not pro-
vided to control youth (n = 1,477) in either grade;
these students received the program that was nor-
mally in place at New York City schools.

Procedure

Following a protocol approved by the Cornell
Medical College’s Institutional Review Board, par-
ticipants were administered the pretest assessment in
the seventh grade, a posttest assessment 3 months
later after the first year of the intervention, and a
follow-up assessment 1 year after the initial posttest
at the end of the eighth grade. Data were collected
following a detailed protocol similar to those used in
previous prevention studies (e.g., Botvin et al., 1994).
Self-reported drug use behavior was assessed by a
questionnaire along with relevant cognitive, attitu-
dinal, and personality variables. Unique identifica-
tion codes were utilized rather than names to permit
linkage of pretest, posttest, and follow-up responses,
while preserving the confidential nature of the survey.
Questionnaires were administered during a regular
40-minute classroom period by a team of three to five
data collectors. Because most classrooms consisted
of youth from various ethnic/racial backgrounds, the
data collection teams also contained members of dif-
ferent ethnic/racial backgrounds to match that of
participants.

Carbon monoxide (CO) breath samples were
also collected at all three assessments to enhance
the validity of self-report data utilizing a variant of
the procedure developed by Evans and his colleagues

(1977). Although the collection of CO samples is most
directly related to cigarette smoking, prior research
indicates that these procedures can also enhance the
validity of adolescents’ self-reports of alcohol and
marijuana use (Botvin et al., 1984).

Prevention Program

The preventive intervention taught drug resis-
tance skills, anti-drug norms, and material designed
to facilitate the development of important personal
and social skills. The goal of the prevention program
was to provide adolescents with the requisite knowl-
edge and skills for resisting social influences to use
cigarettes, alcohol, and drugs as well as to reduce po-
tential motivations to use these substances by increas-
ing general personal and social competence (Botvin,
1986). As a consequence, the curriculum was designed
to address the major cognitive, attitudinal, psycho-
logical, and social factors that are either empirically
or conceptually related to tobacco, alcohol, and illicit
drug use.

More specifically, the prevention program
teaches students cognitive–behavioral skills for build-
ing self-esteem, resisting advertising pressure, man-
aging anxiety, communicating effectively, develop-
ing personal relationships, and asserting one’s rights.
These skills are taught using a combination of teaching
techniques including group discussion, demonstra-
tion, modeling, behavioral rehearsal, feedback and
reinforcement, and behavioral “homework” assign-
ments for out-of-class practice. In addition to teach-
ing skills for the enhancement of generic personal
and social competence, the program teaches problem-
specific skills related to drug use. For example, stu-
dents are taught the application of general assertive
skills in situations in which they might experience di-
rect interpersonal pressure to smoke, drink, or use
drugs. Moreover, unlike traditional prevention ap-
proaches, only minimal information concerning the
long-term health consequences of drug use is pro-
vided. Instead, information hypothesized to be more
salient to adolescents and relevant to prevention is
provided including information concerning the im-
mediate negative consequences of use, the decreasing
social acceptability of use, and the actual prevalence
rates among adults and adolescents. Material is also
provided to reinforce nondrug use norms and modify
pro-drug use normative expectations.

Over the past several years, this approach has
been revised for use with minority youth (Botvin
et al., 1989a,b, 1992). Based on focus group testing
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and key informant interviews, necessary modifica-
tions to the intervention materials and methods were
made. These changes included the addition of graph-
ics (e.g., illustrations or pictures of minority youth),
language, and role-play scenarios that were appropri-
ate to the target population, and adjusting the reading
level of intervention materials. None of the modifica-
tions involved changes to the underlying prevention
strategy.

Intervention materials included a teacher’s man-
ual with detailed lesson-plans, student handouts, and
video material demonstrating the personal and so-
cial skills being taught in the prevention program
by same-age minority adolescents. Regular classroom
teachers who had attended a one-day teacher-training
workshop implemented the prevention program. The
purpose of the training workshop was to familiar-
ize the teachers with the content of the prevention
program, the rationale for the cognitive–behavioral
skills training prevention strategy, the results of prior
studies and to provide an opportunity for teachers
to learn and practice the skills needed to successfully
implement the prevention program (Tortu & Botvin,
1989).

Measures

Data were collected from students, using two
forms of a questionnaire (Botvin et al., 1997) that were
randomly distributed to students in each class, with
each questionnaire form completed by about half the
sample. In each version of the questionnaire, the order
of items and sections in the second half were changed
to maximize the amount of information collected on
each variable assessed and to minimize data loss due
to fatigue, boredom, or inadequate time. Both forms
included the same set of core items assessing current
drug use, intentions regarding future use, and a series
of scales measuring cognitive, attitudinal, and skills
variables associated with the initiation of drug use.
The questionnaire also included demographic items
and measures concerning the perceived prevalence
of drug use by adults and peers.

Many of the measures used were derived from
well-known and widely used instruments. In addition,
new skills measures were developed (Botvin et al.,
1997) to reflect the content of the prevention pro-
gram. These measures have been used in previous
prevention studies with White adolescents and mi-
nority adolescents. Although all measures were self-
reported, data collectors emphasized the confidential

nature of the data being collected to minimize prob-
lems related to validity. In addition, correlations be-
tween the drug use measures and related measures
(e.g., friends’ drug use) were high suggesting high con-
struct validity. Where appropriate, reliabilities (Cron-
bach’s α) calculated from the pretest sample for the
scales are indicated in parentheses in the description
that follows. Only those scales retained after prelim-
inary analyses and relevant to the evaluation of the
intervention are included.

Demographic Data

Data concerning the characteristics of the par-
ticipants were collected using standard survey items
concerning gender, age, family structure, race and eth-
nicity, socioeconomic status (receive free or reduced
school lunch), religion, academic performance, absen-
teeism, and educational aspirations.

Drug Use

Cigarette smoking was measured in two ways.
Smoking frequency was assessed using a 9-point
frequency response scale anchored by 1 (never) and
9 (more than once a day). Smoking quantity was
assessed using an 11-point smoking index anchored
by 1 (never smoked) and 11 (a pack or more a day).
Alcohol use was measured in terms of drinking
frequency, drunkenness frequency, and amount of
alcohol consumed per drinking occasion. Amount
consumed per occasion was assessed using a 6-point
scale ranging from 1 (I don’t drink) to 6 (more than six
drinks). Frequency items for drinking, getting drunk,
smoking marijuana, getting “high” from marijuana,
and using inhalants were measured using a 9-point
frequency response scale from 1 (never) to 9 (more
than once a day).

Polydrug Use

Measures of multiple drug use were created
based on responses to the smoking, drinking, mari-
juana, and inhalant use frequency items. Two vari-
ables were constructed: lifetime use and current use.
The lifetime use score represents the number of sub-
stances ever used out of the four substances listed
earlier, with a possible range of 0–4. The current use
score represents the number of substances used in the
past month, with a possible range of 0–4 substances.
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Behavioral Intentions

Behavioral intentions to use five categories of
drugs (cigarettes; beer, wine, or hard liquor; mar-
ijuana or hashish; cocaine; and other hard drugs)
within the next year were measured on 5-point scales
anchored by 1 (definitely not) and 5 (definitely will).

Normative Expectations

Normative expectations related to drug use
(cigarettes, beer or wine, marijuana, cocaine or other
hard drugs, and inhalants) were assessed in terms of:
(1) perceived prevalence of drug use among peers
(peer norms) and (2) perceived prevalence of drug
use among adults (adult norms). For each drug, peer
norms and adult norms were measured on 5-point
scales anchored by 1 (none) and 5 (all or almost all).

Drug Attitudes and Knowledge

Respondents’ attitudes about smoking, drinking,
marijuana, and cocaine or other drugs, the charac-
teristics of users and the perceived social benefits
of using these drugs were assessed by four parallel
measures. The smoking items were derived from the
Teenager’s Self-Test: Cigarette Smoking (US Public
Health Service, 1974). Parallel items were developed
for alcohol, marijuana, and cocaine/hard drugs. Five
items were used to assess favorable attitudes about
smoking (α = .85), alcohol (α = .86), marijuana (α =
.91), and cocaine or other drugs (α = .90). Responses
were indicated on five-point Likert scales anchored
by 1 (strongly disagree) and 5 (strongly agree). Drug
attitude scores were recoded such that higher scores
reflected greater antidrug attitudes. In addition, a
series of 16 true–false questions assessed students’
knowledge of the physiological and psychological ef-
fects, prevalence, and social acceptability of smoking,
drinking, marijuana use, and cocaine/hard drug use.
Higher scores represented greater drug knowledge.

Social and Personal Competence

Students were assessed with respect to a va-
riety of social and personal competence skills that
were taught in the prevention program. Decision-
making was assessed using six items (α = .72) from

the Coping Assessment Battery (Bugen & Hawkins,
1981), which measures applied information-gathering
strategies that individuals may use when confronted
with a specific problem (e.g., “I get the information
I need to make the best choice”). Assertiveness was
assessed using 10 items (α = .83) from the Gambrill
and Richey Assertion Inventory (Gambrill & Richey,
1975), which measures assertiveness in social interac-
tions (e.g., “How likely would you be to tell people
your opinion, even if you know they will not agree
with you”) on a 5-point Likert scale anchored by
1 (never) and 5 (always). Risk-taking was assessed us-
ing six items (α = .78) from the Eysenck Personality
Inventory (Eysenck & Eysenck, 1975), which mea-
sures the tendency to engage in daring behavior on
a 5-point Likert scale anchored by 1 (really not true
for me) to 5 (really true for me). Drug refusal skills
efficacy was assessed using five items (α = .83) that
measure the likelihood that one would use various
refusal techniques, if offered drugs (e.g., “I would tell
them ‘no’ or ‘no thanks’ ”), on a 5-point Likert scale
from 1 (definitely would not) to 5 (definitely would).
Advertising resistance skills were assessed using six
items (α = .80) that measure the ability to use critical
thinking in evaluating advertisements (e.g., “When I
see or hear an advertisement, I think about whether
what the ad says is true”). Anxiety reduction skills
were assessed using six items (α = .77) that measure
relaxation skills (e.g., “When I feel anxious, I imagine
myself in a quiet, peaceful place”). Communication
skills were assessed using four items (α = .67) that
measure skills related to communicating in a clear
and understandable fashion (e.g., “When I want to
understand other people, I ask questions if they say
something that isn’t clear”). Students were also asked
how often in the past month they had gotten into trou-
ble at school, home, or with the police, with response
options ranging from 1 (never) to 5 (more than four
times).

Implementation Fidelity

Past research has shown that students who re-
ceive more of the prevention program show greater
change in the behavioral outcomes (Botvin et al.,
1995a), demonstrating the importance of measuring
implementation fidelity. Project staff in randomly se-
lected classrooms monitored program implementa-
tion. Using observation forms developed for each pre-
vention session, five trained staff members observed
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teachers and recorded how much of the material
allocated for each session was actually covered in
the classroom: 82 teachers were observed 167 times,
for an average of 2 observations per teacher. The
completeness of the implementation of the program
was quantified by calculating the proportion of pre-
vention objectives covered during each session ob-
served (number of objectives covered divided by
the total number of actual curriculum objectives for
the particular session observed). The mean num-
ber of program points covered was 48.2% (SD =
21.4).

Data Analysis

Data were analyzed using SAS 6.11 (SAS Insti-
tute, Inc, 1996) including the statistical procedures
for t-test, generalized linear models (GLM) analy-
sis of covariance (ANCOVA), and generalized esti-
mating equations independent method (GEE) using
a SAS macro (Groemping, 1994). First, a series of
t-tests and chi-square tests were computed to deter-
mine pretest comparability of the intervention and
control conditions. Second, the longitudinal sample
used in this study was compared with the full pretest
sample to determine the impact of attrition using
a series of GLM ANOVAs. Third, the effective-
ness of the prevention program was examined using
GLM ANCOVAs, comparing the posttest and follow-
up drug use means across the two conditions after
adjusting for pretest scores and several additional
covariates.

Because the intervention was randomized and
administered at the school level, additional analyses
of program effectiveness were conducted to control
for intracluster correlations (ICCs) among students
within schools. The ICC quantifies the degree of sim-
ilarity of questionnaire responses within schools, and
in the present study indicates how substance use rates
varied at the school level. Previous school-based drug
abuse prevention programs have shown that even
small degrees of within-cluster correlation (ICCs in
the range of r = .02 to r = .05) can have large ef-
fects on variance estimation and hypothesis testing
(Murray & Hannan, 1990), and can lead to underes-
timated standard errors and increased Type I error.
Thus, we conducted several analyses using the GEE-
independent method to evaluate intervention effects
while controlling for the ICCs, as recommended by
Norton et al. (1996). The GEE method adjusts the
estimated standard error to account for the within-

cluster correlation and generally provides for a more
conservative test of the hypothesis when a positive
ICC is present. As in previous research (e.g., Botvin
et al., 1995a) with this approach, one-tailed signifi-
cance tests were used for the GLM and GEE analyses
of intervention effects as warranted by the unidirec-
tional nature of hypothesized effects, as well as the
results of previous research using similar prevention
approaches.

Finally, a series of regression analyses were con-
ducted to determine whether prevention effects on
the drug use outcomes at the 1-year follow-up were
mediated by knowledge, intentions, normative expec-
tations, and other factors that the intervention may
have an impact on. As outlined by Baron and Kenny
(1986), mediation was established by showing a direct
effect of the prevention program on drug use and the
hypothesized mediator, a direct effect of the media-
tor on the outcome, and a decrease in the program
effects on drug use when the mediator is added to the
model.

RESULTS

Pretest Equivalence

Table 1 provides the mean pretest substance use
scores for the intervention and control groups. A
series of t-tests examined whether the two groups
differed on any of the primary behavioral outcome
variables at the pretest, and no significant differ-
ences were found for any of the substance-use vari-
ables. This indicates a high degree of comparability
between conditions prior to the intervention. Addi-
tional analyses examined whether the intervention
and control groups were similar in terms of various de-
mographic variables at the pretest. There were no dif-
ferences between experimental conditions in terms of
gender representation or in the proportion of single-
mother families. However, there were more Black stu-
dents in the experimental condition (68%) relative to
the control condition (54%), χ2(1) = 69.0, p < .001,
and more Hispanic students in the control condition
(31%) relative to the experimental condition (19%),
χ2(1) = 72.6, p < .001. Also, a higher proportion of
students in the control condition received free lunch
from school (68%) relative to the intervention group
(58%), χ2(1) = 34.3, p < .001. To account for these
differences, gender, race, and free lunch status were
included as control variables in all regression analyses
examining program effects.
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Table 1. Pretest Comparability of Intervention and Control Conditions

Intervention group Control group
(N = 2,144) (N = 1,477)

Mean SE Mean SE t

Smoking frequency 1.36 1.05 1.32 0.97 0.91
Smoking quantity 1.11 0.44 1.09 0.35 1.57
Drinking frequency 1.54 1.07 1.52 1.03 0.36
Drunkenness frequency 1.07 0.50 1.07 0.43 0.06
Drinking quantity 1.35 0.79 1.37 0.81 0.86
Marijuana frequency 1.11 0.65 1.10 0.62 0.08
Getting “high” frequency 1.06 0.53 1.04 0.43 1.19
Inhalant use frequency 1.07 0.49 1.06 0.44 0.90
Lifetime polydrug use 0.54 0.81 0.53 0.81 0.31
Current polydrug use 0.10 0.39 0.08 0.36 1.50

Note. Intervention and controls groups did not significantly differ on any of the
substance use variables at the pretest assessment, all ps > .05.

Attrition Analysis

Several analyses were conducted to deter-
mine if there was differential attrition between the
intervention and control groups, and whether those
who used substances at the pretest had higher at-
trition rates than those who did not. A series of
two-way ANOVAs (Pretest Use Status × Condition)
were conducted for each of the main behavioral
measures at baseline. Significant differences were
found in attrition rates according to pretest sub-
stance use, with smokers (F [1,5218] = 23.2, p <
.0001) drinkers (F [1,5218] = 12.0, p < .0005), and
those who use marijuana (F [1,5218] = 42.3, p <
.0001), having higher attrition rates than that of
nonusers. In addition, there was a significant Pretest
Use Status×Condition interaction for marijuana use
(F [1,5218] = 4.4, p < .036), such that students in the
control group who smoked marijuana to “get high”
were less likely to be included in the follow-up as-
sessment. In summary, these analyses show that attri-
tion was higher among those who used substances at
baseline, and therefore provides for a more conserva-
tive test of the prevention program due to a restricted
range of the primary outcome variables.

Intervention Effects

Several analyses were conducted to examine the
effects of the intervention at the 3-month posttest
and at the 1-year follow-up. First, separate GLM
ANCOVAs were conducted for each dependent vari-
able that included experimental condition as the
independent variable, along with several covariates:

race, gender, percent of the prevention program com-
pleted, whether the student received free lunch at
school, and the matching pretest variable of inter-
est. The GLM analyses were followed by matching
analyses using the GEE-independent method to eval-
uate intervention effects while controlling for ICCs
at the school level. The adjusted means presented in
Tables 2 and 3 were obtained using GLM ANCOVAs
and this provided one set of p-values, and the GEE
analyses were conducted to obtain the p-values ad-
justed for the ICC.

Three-Month Posttest

The intervention had significant effects on each
of the alcohol use measures as well as lifetime poly-
drug use at the 3-month posttest according to the
GLM ANCOVA analyses. The mean score for drink-
ing frequency at follow-up was lower in the interven-
tion group than in the control group (F [1,3522] =
3.0, p < .0416), as was the score for drunkenness
frequency (F [1,3507] = 6.1, p < .0069) and drink-
ing quantity (F [1,3503] = 3.4, p < .0325).Significant
intervention effects were observed for lifetime poly-
drug use, with those in the intervention group report-
ing less use as compared with those in the control
group (F [1,3563] = 3.7, p < .0271). When the ICCs
were taken into account using the GEE-independent
method, however, the p-values for drinking frequency
and quantity became nonsignificant, although the
effects for drunkenness remained statistically sig-
nificant (p < .0031). Using the GEE method, the
p-value for lifetime polydrug use approached signifi-
cance (p < .0664).
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Table 2. Adjusted Means at One-Year Follow-Up for Substance Use, by Experimental Condition

Intervention group Control group

Mean SE Mean SE F df GLM (p-value) GEE (p-value)

Smoking frequency 1.73 0.04 1.94 0.05 9.3 1, 3504 .0012 .0122
Smoking quantity 1.19 0.02 1.32 0.02 20.5 1, 3423 .0001 .0001
Drinking frequency 1.77 0.03 1.99 0.04 14.7 1, 3530 .0001 .0098
Drunkenness frequency 1.17 0.02 1.26 0.03 7.1 1, 3504 .0040 .0152
Drinking quantity 1.51 0.02 1.68 0.03 11.6 1, 3503 .0007 .0098
Marijuana frequency 1.41 0.03 1.51 0.04 3.3 1, 3422 .0353 .1173
Getting “high” frequency 1.26 0.03 1.34 0.04 3.1 1, 3417 .0395 .1084
Inhalant frequency 1.08 0.02 1.13 0.02 2.7 1, 3410 .0502 .0165
Lifetime polydrug use 0.78 0.02 0.96 0.03 23.4 1, 3562 .0001 .0004
Current polydrug use 0.24 0.02 0.33 0.02 11.7 1, 3562 .0003 .0003

Note. Covariates for all analyses were gender, race, percent program completed, free lunch, and baseline substance use; GLM
ANCOVA p-values represent one-tailed significance levels with the individual as the unit of analyses; and the GEE p-values
represent one-tailed significance levels after adjusting for ICCs at the school level.

There were prevention effects observed for sev-
eral additional variables at the 3-month posttest that
remained significant when using the more conserva-
tive GEE method. Students in the intervention group
reported greater drinking knowledge (F [1,3059] =
8.3, p < .0239) at the posttest as compared with con-
trol students. The program also has significant ef-
fects on several normative expectation variables. Peer
normative expectations for smoking (F [1,3456] =
8.8, p < .0410) and drinking (F [1,3412] = 9.1, p <
.0440) were lower in the intervention group rel-
ative to controls. Adult normative expectations
for smoking (F [1,3445] = 12.5, p < .0011), drink-
ing (F [1,3420] = 7.2, p < .0354), cocaine/hard drug
use (F [1,3351] = 9.1, p < .0092), and inhalant use
(F [1,3391] = 5.8, p < .0396) were also lower in the
intervention students at the posttest relative to
controls.

One-Year Follow-Up

As shown in Table 2, the intervention had
a significant effect on each of the substance use
variables at the 1-year follow-up according to
the GLM ANCOVA analyses. For smoking, sig-
nificant effects of the intervention were observed
for both frequency and quantity of smoking. The
mean score for smoking frequency at follow-up was
lower in the intervention group than in the con-
trol group (F [1,3504] = 9.3, p < .0012), as was the
score for smoking quantity (F [1,3423] = 20.5, p <
.0001). Significant intervention effects were observed
for each of the drinking variables as well, with
those in the intervention group drinking less fre-
quently (F [1,3530] = 14.7, p < .0001), getting drunk

less frequently (F [1,3504] = 7.1, p < .0040), and
drinking less at each episode (F [1,3503] = 11.6, p <
.0007), as compared with those in the control
group. Similar findings were observed for the
frequency of marijuana use (F [1,3422] = 3.3, p <
.0353), getting “high” (F [1,3417] = 3.1, p < .0395),
and inhalant use (F [1,3410] = 2.7, p < .05). Finally,
intervention subjects reported less polydrug use in
comparison to the controls, both in terms of life-
time use (F [1,3562] = 23.4, p < .0001) and current
use (F [1,3562] = 11.7, p < .0003). Thus, using the
GLM ANCOVA approach, there were significant
program effects for all of the substance use variables,
with lower levels of substance use for the students
who received the prevention program than for con-
trols. When the ICCs were taken into account using
the GEE-independent method, however, the p-values
for both marijuana variables became nonsignificant.
However, for the remaining behavioral outcome vari-
ables (smoking frequency and quantity, drinking fre-
quency and quantity, drunkenness, and inhalant use)
findings using the GLM and GEE methods yielded
similar results. Taken together, these findings indicate
that students who participated in the prevention pro-
gram had lower levels of substance use for all of the
substances assessed except for marijuana.

Similar analyses were conducted for each of the
hypothesized mediators of behavioral effects at the
1-year follow-up, including cognitive, attitude, nor-
mative belief, skill, and personality variables. First,
a separate GLM ANCOVA was conducted for each
potential mediator that included experimental con-
dition as the independent variable, along with the
same set of covariates used in previous analyses.
Then, separate analyses were conducted using the
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Table 3. Adjusted Means at One-Year Follow-Up for Hypothesized Mediating Variables, by Experimental Condition

Intervention group Control group

Mean SE Mean SE F df GLM (p-value) GEE (p-value)

Drug knowledge
Smoking 37.4 0.57 32.2 0.71 27.2 1, 3206 .0001 .0105
Drinking 48.2 0.64 43.7 0.80 16.2 1, 3121 .0001 .0086
Marijuana 58.2 0.62 58.9 0.77 0.5 1, 3013 .2446 .3982
Cocaine/hard drugs 68.6 0.69 67.9 0.87 0.4 1, 2967 .2777 .3801

Behavioral intentions
Smoking 1.62 0.03 1.80 0.03 18.9 1, 3502 .0001 .0028
Drinking 1.85 0.03 2.08 0.03 24.1 1, 3472 .0001 .0028
Marijuana 1.41 0.02 1.53 0.03 8.4 1, 3477 .0019 .0223
Cocaine/hard drugs 1.04 0.01 1.05 0.01 2.1 1, 3461 .0739 .0885
Inhalants 1.06 0.01 1.10 0.01 4.1 1, 3464 .0214 .0375

Anti-drug attitudes
Smoking 86.9 0.40 85.7 0.50 3.5 1, 3233 .0312 .0131
Drinking 86.9 0.40 85.5 0.50 4.1 1, 3237 .0211 .0017
Marijuana 87.5 0.41 86.3 0.51 2.7 1, 3345 .0511 .0380
Cocaine/hard drugs 90.8 0.37 90.2 0.46 0.8 1, 3227 .1844 .1306

Peer normative expectations
Smoking 3.21 0.03 3.47 0.03 35.6 1, 3470 .0001 .0002
Drinking 2.99 0.03 3.22 0.03 27.8 1, 3435 .0001 .0015
Marijuana 3.03 0.03 3.13 0.04 4.0 1, 3394 .0225 .1583
Cocaine/hard drugs 1.94 0.03 2.04 0.03 5.8 1, 3377 .0081 .0815
Inhalants 1.82 0.03 1.93 0.03 5.6 1, 3399 .0089 .0533

Adult normative expectations
Smoking 3.74 0.02 3.86 0.03 9.0 1, 3455 .0014 .0047
Drinking 3.75 0.03 3.87 0.03 7.5 1, 3431 .0031 .0122
Marijuana 2.95 0.03 3.06 0.04 5.2 1, 3392 .0017 .1243
Cocaine/hard drugs 2.52 0.03 2.66 0.04 7.9 1, 3353 .0025 .0267
Inhalants 1.94 0.03 2.01 0.03 2.4 1, 3405 .0615 .0943

Psychosocial variables
Decision-making 71.2 0.73 72.2 0.91 0.5 1, 2050 .2367 .2722
Advertising influences 63.4 0.88 64.0 1.09 0.2 1, 1862 .3351 .3506
Anxiety reduction skills 46.6 0.90 48.0 1.13 0.8 1, 1704 .1928 .2052
Communication skills 67.4 0.87 69.3 1.06 0.1 1, 1536 .1019 .0987
Assertiveness skills 78.8 0.52 79.1 0.65 0.1 1, 2412 .4027 .4296
Refusal skills efficacy 76.2 0.70 72.7 0.86 8.2 1, 2651 .0022 .0214
Risk-taking 50.7 1.18 59.2 1.40 17.2 1, 683 .0001 .0001
Gets in trouble 28.3 0.52 30.0 0.65 3.6 1, 3022 .0286 .0344

Note. Covariates for all analyses were gender, race, percent program completed, free lunch, and baseline substance use; GLM
ANCOVA p-values represent one-tailed significance levels with individuals as the unit of analyses; and the GEE p-values represent
one-tailed significance levels after adjusting for ICCs at the school level.

GEE-independent method to adjust for ICCs at the
school level (the GEE p-values are presented in
the text; both the GLM and GEE p-values are pre-
sented in the table). As shown in Table 3, the inter-
vention affected two knowledge variables: smoking
knowledge (F [1,3206] = 27.2, p < .0105) and drink-
ing knowledge (F [1,3121] = 16.2, p < .0086), with
intervention students scoring higher than controls.
In terms of intentions, intervention subjects had
lower intentions to smoke (F[1,3502] = 18.9, p <
.0028), drink alcohol (F [1,3472] = 24.1, p < .0028),
smoke marijuana (F [1,3477] = 8.4, p < .0223), and
use inhalants (F [1,3464] = 4.1, p < .0375) in the

coming year, relative to controls. Intervention sub-
jects also had more negative attitudes about smoking
(F [1,3233] = 3.5, p < .0131), drinking (F [1,3237]=
4.1, p < .0017), and marijuana use (F [1,3345] =
2.7, p < .0380) than control subjects had. Students in
the prevention group reported lower normative ex-
pectations regarding smoking and drinking by peers
(F[1,3470] = 35.6, p < .0002, and F [1,3435] = 27.8,
p < .0015, respectively) and by adults (F [1,3455] =
9.0, p < .0047, and F [1,3431] = 7.5, p < .0122, re-
spectively). The prevention group also scored
higher than controls on drug refusal skills ef-
ficacy (F [1,2651] = 8.2, p < .0214) and lower on
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risk-taking (F [1,683] = 17.2, p < .0001).And finally,
students who received the prevention program scored
lower on the variable assessing getting into trou-
ble, relative to control students (F [1,3022] = 3.6, p <
.0344).

Mediational Analyses

Several variables were found to mediate the ef-
fect of the intervention on certain behavioral out-
comes at the 1-year follow-up. The criteria for testing
mediation outlined by Baron and Kenny (1986) were
utilized: (1) a direct effect model of the prevention
program effects on drug use (as shown in Table 2)
was examined; (2) a direct effect model of the pre-
vention program effects on the hypothesized media-
tors (as shown in Table 3) was examined; (3) a direct
effect model of the mediator’s effect on the drug use
outcomes was examined; and (4) a mediation model
examined whether the program effect on the drug use
outcomes was reduced when the mediator was added
to the model.

For the mediational analyses, the program ef-
fects on the outcome and mediator are shown in
Tables 2 and 3, respectively. Presented in the text are
the last two criteria for mediation outlined earlier.
Prevention effects on smoking were partly medi-
ated by intentions to smoke (β = .619, p < .0001)
in that the β for experimental condition was re-
duced to nonsignificance (β = −.009, p < .2780) with
the addition of the intentions variable. Similarly,
prevention effects on smoking were partly medi-
ated by risk taking (β = .152, p < .0001) because the
β for experimental condition was reduced to non-
significance (β = −.037, p < .1451) with the addi-
tion of risk taking. Analyses showed that prevention
effects on drinking were mediated in part by inten-
tions to drink (β = .634, p < .0001;β for experimen-
tal condition = −.014, p = .1667). The effect of the
intervention on drunkenness frequency was partly
mediated by intentions to drink (β = .362, p <
.0001;β for experimental condition = −.019, p =
.1440) and by risk taking (β = .153, p = .0001;β for
experimental condition = −.035, p = .0983). Finally,
behavioral effects of the intervention on inhalant use
were mediated partly by intentions to use inhalants
(β = .594, p = .0001;β for experimental condition =
−.012, p = .2358) and peer normative expectations
for inhalant use (β = .127, p = .0001;β for experi-
mental condition = −.027, p = .0894).

In summary, these findings indicate that the pre-
vention program produced measurable changes on
several risk and protective factors associated with
adolescent drug use. Students who received the pre-
vention program scored better on several knowledge,
intentions, and normative expectations variables re-
garding smoking, drinking, marijuana, and inhalant
use relative to controls. The prevention program also
reduced risk-taking and the frequency of problem be-
haviors in school, and also increased students’ drug
refusal skills efficacy.

DISCUSSION

During the 1980s and early 1990s substantial
progress was made in identifying promising ap-
proaches to drug abuse prevention. These approaches
have been tested, using increasingly rigorous research
methods. Although studies have tested prevention
approaches designed to target individuals in a variety
of settings, the vast majority of the published research
has involved school-based prevention approaches.
Despite the growing prevention literature document-
ing the effectiveness of these approaches, a manifest
deficiency in this important body of research is the
paucity of research with disadvantaged, minority
youth. Because minority youth tend to have lower
rates of tobacco and alcohol use relative to White
youth, it may be more difficult to detect prevention
effects because of lower base rates of use. The
present study was designed to help fill the gap in the
literature regarding the effectiveness of prevention
programming with inner city minority youth.

The findings of the present study indicate that a
cognitive–behavioral approach to drug abuse preven-
tion, called Life Skills Training (LST), is an effective
approach to drug abuse prevention with inner city,
disadvantaged, minority youth. Students in the ex-
perimental group who received the LST preven-
tion program had significantly lower levels of drug
involvement over the 2 years of the study than
had students in the control group. After the initial
posttest assessment, the intervention group reported
less drinking and polydrug use relative to controls,
with the strongest impact of the prevention program
being with respect to problem drinking (episodes of
drunkenness) using the GLM approach. However, af-
ter adjusting for the ICCs at the school level, using the
more conservative GEE approach, the only preven-
tion effect that remained significant after the initial
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year of prevention was with respect to frequency of
drunkenness.

The analysis of 1-year follow-up data collected
at the end of the eighth grade revealed even stronger
evidence of the effectiveness of this prevention ap-
proach. Significant differences were found for all ten
measures of drug use between the experimental and
control groups at the 1-year follow-up. Individuals
who received the prevention program in the seventh
grade along with booster sessions during the eighth
grade had significantly lower levels of cigarette
smoking, alcohol use, marijuana use, and inhalant use
than controls had. More specifically, students who
received the LST program smoked less often and
smoked fewer cigarettes than controls did. They also
drank alcoholic beverages less often, drank less per
drinking occasion, and had fewer episodes of drunk-
enness. Finally, students receiving the LST program
used inhalants and smoked marijuana less frequently
and reported getting high on marijuana less often
than controls did. Once again, adjusting ICCs at the
school level provides a more conservative picture
of these results. However, significant differences
between the prevention and control groups were still
evident on all of the drug use variables except the
two assessing marijuana use.

The results of the present study are important
because they provide the strongest evidence, to date,
of the effectiveness of drug abuse prevention ap-
proaches with inner-city minority populations. Indeed
this is the largest and most rigorous prevention study
conducted with inner-city minority youth. Although
some other studies have included ethnic minority
students in their sample, they have typically repre-
sented only a relatively small portion of the study
population (Ellickson & Bell, 1990) or used a rela-
tively small sample size or a less rigorous research
design than that used in the current study (e.g., Botvin
et al., 1994, 1995). In addition, because the LST pro-
gram appeared to reduce certain behavioral outcomes
(i.e., smoking, drinking, and drunkenness) by reduc-
ing risk-taking, normative expectations, and behav-
ioral intentions to engage in substance use, the present
study suggests that program developers should in-
clude components on normative education and alter-
native ways to channel risk-taking into more adaptive
behaviors.

A methodological criticism leveled against the
majority of school-based prevention studies is that
they have failed to control for the observed corre-
lations of individuals within assignment clusters (e.g.,
classrooms or schools), which may inflate the Type I

error rate (Murray & Hannan, 1990). A variety of
methods exist for dealing with ICCs including ei-
ther conducting analysis on the cluster (school) level
or statistically adjusting for school-level ICCs, using
approaches similar to that used in the current study.
However, one concern is that although the various
approaches for dealing with the ICC problem may re-
duce the Type I error rate to the nominal level, they
may produce results that are overly conservative be-
cause of their lack of statistical power and may un-
duly increase the Type II error rate. The data analysis
approach used in the current study attempts to bal-
ance out both concerns by presenting the results of
individual-level analyses both with and without ad-
justing for ICCs at the cluster or school level.

The results of this study also demonstrate the
importance of more than one year of intervention.
Previously studies have found that prevention effects
produced after one year of intervention tend to erode
over time without additional intervention or booster
sessions during subsequent years (e.g., Ellickson &
Bell, 1990). Prior research with the LST approach has
not only indicated that it can produce strong preven-
tion effects, but that additional intervention can main-
tain and, in some instances, even enhance the strength
of original prevention effects (Botvin et al., 1983). In
the present study, the strongest intervention effects
were evident after the second year of intervention (at
the end of the eighth grade), further highlighting the
importance of utilizing booster sessions for at least
1 year after the initial intervention.

A point of controversy in recent years concerns
the extent to which a prevention program can be
effective with multiple populations. In the case of the
LST intervention, the initial studies were conducted
with predominantly White, middle-class populations
(e.g., Botvin et al., 1995a). Although some modifica-
tions were made to help facilitate the generalizability
of this prevention approach to inner-city minority
youth, the modifications focused on reading level and
the nature of examples used throughout the program
(e.g., with respect to skills training scenarios); no
modification was made to the underlying prevention
strategy. Thus, the results of this study suggest that it
is possible to develop interventions that are effective
with multiple populations.

The current study has several limitations that
should be noted. First and foremost, follow-up is lim-
ited to 1 year after the initial posttest. Additional
follow-up data are needed to determine the longer-
term durability of these prevention effects with this
population. Second, because this was a school-based
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study that relied on students’ self-reports, the signifi-
cant relationships among variables may partly reflect
shared method variance (all data was obtained by
self-report questionnaire). Third, caution is advised
in interpreting these findings with respect to their
generalizability to other minority populations. The
present study focuses on Black and Hispanic youth
with only a small number of Asians. Although it might
be expected that this type of prevention approach
would be effective with a broad range of individ-
uals, future research needs to be conducted to ad-
dress this issue more directly. A related limitation
is the difficulty of making judgments about the ef-
fectiveness of this prevention program on the differ-
ent ethnic subgroups contained in this population.
As Trimble (1995) and others have cautioned, it is
important to recognize the heterogeneity of minor-
ity populations and avoid the kind of “ethnic gloss”
that leads to the assumption that all ethnic subgroups
are alike. This type of prevention approach may be
more or less effective with specific Hispanic (Puerto
Rican, Dominican, Cuban, etc.) or Black ethnic sub-
groups. However, because the number of partici-
pants from certain ethnic groups was relatively small,
we may not have adequate statistical power to test
for program effects by subgroup. It is also unclear
to what extent the prevention program is effective
with poorly acculturated youth, such as Hispanic stu-
dents who use Spanish at home. We did not assess
language use in the home or related variables so
we were unable to examine the effectiveness of the
program for Hispanic students who are less accultur-
ated. The prevention program was provided in En-
glish only, and bilingual classrooms in participating
schools were excluded from the present analysis. Thus,
further research is needed to determine if targeted or
indicated prevention programs are better suited for
students with special needs (e.g., newly immigrated
youth or those at highest risk) rather than universal
approaches.

In summary, the results of this study pro-
vide additional evidence of the effectiveness of a
school-based drug abuse prevention approach that
teaches drug refusal skills, normative expectations,
personal self-management skills, and general social
skills. The results of this study extend prior research
with this approach by demonstrating its effectiveness
with inner-city, disadvantaged, minority youth. The
present findings contribute to the literature by show-
ing that the LST program is effective with a multieth-
nic sample that closely resembles the demographic
makeup of many urban public schools in the United

States. This study is also important because it uses
rigorous research methods including a randomized
control group design where schools were randomly
assigned to treatment condition and where data anal-
yses were conducted both with and without adjusting
for ICCs at the school level. Taken together, these
data indicate that the LST prevention approach can
significantly decrease cigarette smoking, alcohol use,
inhalant use, and polydrug use among inner-city mi-
nority youth. Additional research is necessary to de-
termine the durability of these prevention effects,
their impact on specific subgroups of adolescents, and
the extent to which these findings generalize to other
populations.
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