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Obijective.—To evaluate the long-term efficacy of a school-based approach to

drug abuse prevention.

Design.—Randomized trial involving 56 public schools that received the

prevention program with annual provide
tation, the prevention program with vid
“treatment as usual” (ie, controls). Follo

r training workshops and ongoing consul-
eotaped training and no consultation, or
w-up data were collected & years after

baseline using school, telephone, and mailed surveys.

Participants.—A total of 3597 predominantly white, 12th-grade students who
represented 60.41% of the initial seventh-grade sample.

Intervention.—Consisted of 15 classes in seventh grade, 10 booster sessions
in eighth grade, and five booster sessions in ninth grade, and taught general “life
skills” and skills for resisting social influences to use drugs.

Measures.—Six tobacco, alcohol, and marijuana use self-report scales were
recoded to create nine dichotomous drug use outcome variables and eight polydrug

use variables.

Results.—Significant reductions in both drug and polydrug use were found for
the two groups that received the prevention program relative to controls. The stron-
gest effects were produced for individuals who received a reasonably complete
version of the intervention—there were up to 44% fewer drug users and 66% fewer
polydrug (tobacco, alcohol, and marijuana) users.

Conclusions.—Drug abuse prevention programs conducted during junior high
school can produce meaningful and durable reductions in tobacco, alcohol, and
marijuana use if they (1) teach a combination of social resistance skills and general

Iife skills, (2) are properly implemented, and (3) include at least 2 years of booster

Sessions.
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DRUG abuse is a major public health
problem in the United States and its
reduction continues to be a national pri-
ority. National survey data indicate that
drug use among American youth is the
highest in the industrialized world.! Al-
though the use of most drugs declined
somewhat during the past decade, re-
cent national data show a reversal of
that downward trend starting with 8th
and 10th graders in 1992 and continuing
with 12th graders in 1993. The recent

increase in adolescent drug use not only
raises the specter of a new drug epi-
demic, but serves as an urgent reminder
of the need to develop more effective
prevention and treatment approaches.
One promising line of research in-
volves efforts to develop drug abuse pre-
vention approaches that can be imple-
mented in school settings and can target
a large number of individuals at a rela-
tively modest cost. Significant progress
has been made in recent years using
approaches focusing on the social and
psychological factors now believed to
promote drug use initiation.” These ap-
proaches are designed to alter norms con-
cerning the prevalence and acceptability
of drug use, increase awareness of the
social influences promoting drug use, and
teach skills for resisting those influences.
In addition, some approaches also teach
an array of general “life skills” to en-
hance individual competence and reduce
vulnerability to drug use influences.
These approaches have typically pro-
duced reductions (relative to controls) in
drug use of 30% to 50% at the end of the
primary year of intervention.**
However, there are important gaps
in the existing research. First, much of
the literature supporting the effective-
ness of these prevention approaches is
based on studies focusing on cigarette
smoking. While prevention effects have
also been found for alcohol and mari-
juana use, sound empirical evidence for
the effectiveness of school-based inter-
ventions on these drugs is limited. Sec-
ond, most school-based prevention stu-
ies have examined intervention effec-
tiveness primarily in terms of relatively
minor forms of drug use such as life-
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time, annual, or 30-day prevalence. Little
or no evidence exists concerning the im-
pact of these prevention approaches on
more serious forms of drug involvement
such as heavy use or polydrug use. Third,
many drug abuse prevention studies
have been eriticized for methodological
weaknesses such as inappropriate re-
search designs, nonequivalence of com-
parison groups at baseline, differential
attrition, inadequate or inappropriate
data analysis methods, inappropriate
units of analysis, and concerns about the
validity of self-report data.*'? Fourth,
because prevention studies typically
have not taken into account the fidelity
of program implementation, the results
of most studies are imprecise and may
underestimate prevention effects.

Another major limitation of previous
prevention research is the paucity of stud-
ies with long-term follow-up data. A num-
ber of short-term follow-up studies have
demonstrated the presence of positive be-
havioral effects for up to 2 years after the
conclusion of programs for cigarette smok-
ing."*' Although some studies have dem-
onstrated that prevention effects can last
as long as 4 years,' others have generally
found that effects decayed much sooner,”
and once they dissipate they do not emerge
again later." The few longer-term follow-
up studies available have found that the
initial effects of interventions conducted
with junior high school students decay
before the end of high school.'*** How-
ever, the failure of past studies to dem-
onstrate long-term effects may have oc-
curred for several reasons, including (1)
the length of the initial interventions was
inadequate, (2) booster interventions
either were not included or were inad-
equate, (3) the interventions were not
implemented with sufficient fidelity to
the intervention model, and/or (4) the in-
tervention models were based on faulty
assumptions, were incomplete, or were
otherwise deficient.”

This article reports long-term follow-
up data from a large-scale randomized
trial of a prevention program based on
a broad-spectrum, multicomponent ap-
proach during the seventh grade with
booster sessions in the eighth and ninth
grades. The present study was designed
to overcome the methodological criticisms
of previous studies and provide data con-
cerning the following: (1) the effective-
ness of this approach both with and with-
out taking implementation fidelity into ac-
count, (2) the durability of effects over a
critical period for drug use initiation, (3)
the generalizability of this prevention ap-
proach from tobacco use to aleohol and
marijuana use, and (4) the impact of this
approach on both occasional drug use and
more serious levels of drug involvement
such as heavy drug use and polydrug use.
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METHODS
Sample

The sample consisted of 3597 adoles-
cents from 56 schools that provided data
in 1991. This represents 60.4% of the origi-
nal 5954 students who participated in the
study during the fall of 1985 while in the
seventh grade. Results were previously
reported for 4466 adolescents (75%) who
provided data at the end of the ninth
grade® The present follow-up sample
was 52% male 91% white and had a mean
age of 18.05 years. Approximately half of
the adolescents reported that their fa-
thers and/or mothers attended at least 1
year of college, and 85% lived in two-
parent families. The demographic char-
acteristics of this sample were the same
as those of the original sample. Partici-
pating individuals lived in three geo-
graphic areas of New York State and
attended predominantly middle-class sub-
urban and rural schools clustered around
Albany and Syracuse in upstate New
York and on Long Island in downstate
New York. The research protocol and
consent procedure for this study was re-
viewed and approved by the Institutional
Review Board at Cornell University
Medical College.

Design

In the spring of 1985 (prior to the
initial pretest), participating schools
were surveyed to determine existing
cigarette smokinglevels. Based on these
data, schools were divided into tertiles
consisting of schools with either high,
medium, or low cigarette smoking preva-
lence rates. From within groups of
schools with similar levels of cigarette
smoking, schools were randomly as-
signed to the following groups within
each of the geographic areas: (1) pre-
vention program with a formal 1-day
training workshop and implementation
feedback by project staff (E1); (2) pre-
vention program with training provided
by videotape and no implementation
feedback (E2); and (3) a “treatment as
usual” control group. Eighteen schools
were assigned to the E1 group, 16 schools
were assigned to the E2 group, and 22
schools were assigned to the control
group. The uneven number of schools
per group was the result of the combi-
nation of many factors, including an un-
even number of schools in the original
assignment blocks, the loss of one school
after random assignment was completed
but before the study began, and inten-
tional oversampling of control schools.

Prevention Program

The prevention program consisted of
15 class periods taught in the seventh
grade, with a major goal for each class

and measurable student objectives. This
program was developed for middle/ju-
nior high school students and was de-
signed so that it could be integrated into
any academic area. The main focus of
the intervention was on the teaching of
information and skills for resisting so-
cial influences to use drugs and generic
personal and social skills for increasing
overall competence and promoting the
development of characteristics associ-
ated with decreased risk for using drugs.
More specitically, the intervention was
designed to teach students cognitive-be-
havioral skills for building self-esteem,
resisting advertising pressure, managing
anxiety, communicating effectively, de-
veloping personal relationships, and as-
serting rights. The intervention was also
designed to teach skills and knowledge
specifically related to resisting social in-
fluences to use tobacco, aleohol, or other .
drugs. For example, students were taught
the application of general assertive skills
to situations in which they might expe-
rience direct interpersonal pressure to
smoke. These skills were taught using a
combination of teaching techhiques in-
cluding demonstration, behavioral re-
hearsal, feedback and reinforcement, and
behavioral “homework” assignments for
out-of-class practice. Unlike traditional
prevention approaches, only minimal
information concerning the long-term
health consequences of drug use was pro-
vided. Instead, information salient to ado-
lescents and relevant to prevention was
taught, including information concerning
the immediate negative consequences of
drug use, the decreasing social accept-
ability of use, and actual prevalence rates
among adults and adolescents.
Students in the two prevention groups
were also provided with additional in-
tervention sessions in the eighth grade
(10 class sessions) and ninth grade (five
class sessions). No intervention was pro-
vided during grades 10, 11, or 12. These
maintenance or “booster” interventions
were designed to review and reinforce
the material covered during the first
year of intervention. Previous studies
testing this prevention approach have
shown that providing students with
ongoing intervention in the form of
booster sessions can help maintain and
even enhance initial prevention ef-
fects.®* Prevention program materials
included a teacher’s manual for each year
of the intervention, a student guide for
the first year, and a 15-minute relax-
ation audiotape. A more detailed deserip-
tion of the prevention strategy and ma-

25,26

terials can be found elsewhere.*

Procedure

The prevention program was imple-
mented in both intervention groups by

Drug Abuse Prevention—Botvin et al 1107




regular elassroom teachers who were se-
lected by each participating school. Prior
to program implementation, all teachers
for the E1 group attended a 1-day train-
ing workshop conducted by project staff
and were provided with prevention pro-
gram materials. The purposes of the
workshop were to provide teachers with
the rationale for this prevention approach,
to describe the currieulum materials, and
to provide a session-by-session review of
the curriculum.” In addition, following
the collection of classroom observational
data, members of the project staff met
with teachers assigned to the E1 group
for approximately 15 minutes, during
which they were provided with imple-
mentation feedback and reinforcement
in order to increase the quality and com-
pleteness of program implementation.
Prior to program implementation,
teachers for the E2 group were pro-
vided with a 2-hour training videotape,
accompanied by written instructions and
curriculum materials. The videotape was
intended to serve the same purpose as
the training workshop, and the content
and structure of both the videotape and
workshop were as similar as possible.
No special arrangements were made
with participating schools to provide re-
lease time for viewing the training tape,
and no feedback or reinforcement was
giventothe E2 teachers by project staff.
All individuals in the study were as-
sessed by surveys immediately before
the implementation of the prevention
program. Several steps were taken to
ensure the accuracy of the data collected.
First, in an effort to enhance the valid-
ity of drug use self-reports, breath
samples were collected at each data point
using procedures found to increase the
validity of self-report data.?3! Previous
research suggests that collecting bio-
chemical data from adolescents can in-
crease the validity of self-reports con-
cerning alcohol and marijuana use, even
ifthe biochemical data collected are spe-
cific to cigarette smoking.* Second,
machine-readable questionnaires with
unique identification codes lithocoded on
each questionnaire were used to pre-
serve confidentiality as well as to elimi-
nate coding errors, and the confidential
nature of the data was emphasized prior
to asking students to complete the study
questionnaires. Third, data collection
was standardized across groups and over
the course of the study by using the
same assessment instruments and pro-
cedures. Fourth, data were collected by
project staff rather than teachers to
minimize underreporting due to a de-
sire to please the prevention providers
or concerns about confidentiality.
Study participants were tracked us-
ing information obtained from school rec-
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ords, directory assistance, the post of-
fice, reverse directories, and the New
York State Department of Motor Ve-
hicles. Follow-up surveys were admin-
istered by project staff using procedures
identical to those used at baseline and
during junior high school.® One class
period (40 to 45 minutes) was allocated
for data collection. Individuals who were
not available for the data collection con-
ducted in school classrooms at the end of
the 12th grade were surveyed either by
telephone (n=812) or by mail (n=211).
The length of time between the initial
baseline assessment and the final follow-
up was 6 years when averaged across
methods; the length of follow-up was
5.75 years for the data collected in school,
6.5 years for the telephone surveys, and
6.75 years for the mail surveys.

Assessing Implementation Fidelity

Program implementation was moni-
tored by project staff in randomly se-
lected classes taught by the teachers in
each of the two intervention groups. In-
terobserver reliability was 0.80 both
within and across interventionsites. Us-
ing observation forms developed for each
prevention session, the observer re-
corded how much of the material allo-
cated for each intervention session was
actually covered. Program implementa-
tion was observed during all 3 years of
the intervention. Fifty-one teachers
were observed during an average of 2.80
classes per teacher during the first year
of intervention, 89 teachers were ob-
served during 2.85 classes in the second
year, and 87 teachers were observed
during 2.16 classes in the third year.

A quantitative assessment of the com-
pleteness of program implementation was
calculated on the basis of the proportion
of the prevention objectives covered dur-
ing each class session observed.” Quan-
titative implementation scores were cal-
culated for each observation session, and
an average was computed for each group.
Weighted averages were then calculated
for each year of intervention and com-
bined for the 3 years of intervention.
These weightings were based on the
length of the intervention during each
year with a weighting of three for sev-
enth grade (15 sessions), two for eighth
grade (10 sessions), and one for ninth
grade (five sessions). This resulted in a
3-year cumulative implementation score
for each student in the two intervention
groups.

Assessing Drug Use

Participating students were assessed
by six survey items to determine self-
reported tobacco, alcohol, and marijuana
use. The frequency (how often) individu-
als smoked cigarettes, drank alcohol, or

used marijuana was assessed by three
scales (one for each drug) to determine
current use status. The amount (how
much) individuals smoked and drank was
assessed by two scales. Frequency of
getting drunk was assessed by one scale
to determine how often individuals drank
to the point of intoxication.

Cigarette smoking frequency was as-
sessed using an 8-point scale with pos-
sible responses ranging from “never” to
“a few times most days.” Cigarette smok-
ing amount was assessed using a 7-point
scale with possible responses ranging
from “never” to “more than a pack a
day.” The frequency of drinking alco-
holic beverages was measured using a
9-point scale with possible responses
ranging from “never” to “more than once
a day.” The amount of alcohol consumed
per drinking occasion was measured us-
ing a 6-point item with possible re-
sponses ranging from “don’t drink” to
“more than 6 drinks” per occasion. The
frequency of getting drunk was mea-
sured on a 9-point scale with possible
responses ranging from “don’t drink” to
“more than once a day.” Frequency of
marijuana use was measured using a
9-point scale with possible responses
ranging from “never tried it” to “more
than once a day.”

The six drug use measures were re-
coded to form nine dichotomous (1=yes,
0=no) variables. The tobacco, aleohol,
and marijuana use frequency measures
were dichotomized into two binary vari-
ables each to assess the impact of the
intervention on monthly and weekly use.
The cigarette smoking and alcohol con-
sumption measures were partitioned into
one binary variable each to assess the
prevalence of “heavy” cigarette smok-
ing (a pack or more of cigarettes a day)
and “heavy” aleohol use (more thanthree
drinks per drinking occasion). Finally,
the drunkenness measure was parti-
tioned into a single binary variable to
assess the prevalence of monthly drunk-
enness (getting drunk one or more times
per month). To assess polydrug use, eight
additional binary variables were created
using combinations of the tobaceo, al-
cohol, and marijuana use frequency vari-
ables. This yielded four polydrug vari-
ables (tobacco and alcohol, tobacco and
marijuana, alcohol and marijuana, and
all three drugs) assessed in terms of
monthly and weekly use.

Data Analysis

Data were analyzed to determine the
long-term effectiveness of the preven-
tion program at the follow-up by testing
for differences between each of the in-
tervention groups and the control group
with respect to drug use prevalence.
Follow-up data were first analyzed to
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test for baseline equivalence and differ-
ential attrition using the general linear
models procedure of SAS software, ver-
sion 6.08.% Next, mean proportions for
each drug use and polydrug use variable
were computed by aggregating across
the individuals in each participating
school. School means for each drug use
variable were then analyzed using the
ordinary least-squares regression sta-
tistical procedures contained in SAS soft-
ware, version 6.08% with the school be-
ing used as the unit of analysis.®* The
regression model used for these analy-
ses included baseline use, assignment
block, and experimental group. Sepa-
rate analyses were conducted for each
of the nine drug use variables as well as
for eight polydrug use variables. Analy-
ses were first conducted for the full
sample (all of the individuals available
both at baseline and the end of the study,
n=3597) and then for the high-fidelity
sample (individuals who received at least
60% of the intervention, n=2752). Since
specific a priori directional hypotheses
derived from previous research with this
approach were being tested in this study,
inferences were based on one-tailed sig-
niticance tests.*

RESULTS
Baseline Equivalence and Attrition

Past studies have found differences in
attrition with respect to drug use status,
with drug users or high-risk individuals
being less likely to be included in follow-
up samples.*® Therefore, prior to con-
ducting analyses to determine the effec-
tiveness of the intervention on drug use,
several analyses were conducted to rule
out the possibility that the study was
compromised by either baseline non-
equivalence or differential attrition over
the course nf the study. Table 1 presents
a comparison of the treatment and con-
trol groups by demographic characteris-
tics and baseline drug use. A series of
regressions were conducted on the drug
use variables. No significant pretest dif-
ferences were found for either the full
sample or the high-fidelity sample.

Over the 6 years of this study, ap-
proximately 40% of the original sample
was unavailable for follow-up. Sample
attrition was the result of absenteeism,
transfers, and dropouts. Both the rate
and causes of attrition for this study are
comparable with those of similar longi-
tudinal studies.” F'tests were computed
for each drug use variable and for both
follow-up samples using general linear
model analysis of variance procedures
to determine the impact of attrition on
the two final analysis samples. Using
attrition rates as the dependent vari-
able, the potential presence of differen-
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Table 1.—Demographic Characteristics and Baseline Drug Use*

Groupt
I 1
E1 E2 Control Combined
Characteristics (n=1128) (n=1327) (n=1142) (N=3597)
Males 50 52 54 52
White 92 90 90 91
Father's education (some college) 53 53 52 53
Mother's education (some college) 46 46 51 48
Two-parent family 86 83 86 85
Cigarette smoking
Monthly 8 7 7
Weekly 5 4 4
Alcohol use
Monthiy 23 15 15 18
Weekly 7 5 5
Marijuana use
Monthly 1

Weekly 1

0 [

0
L~ ]

*Data are percentages.

tE1 indicates prevention program with a formal 1-day training workshop and implementation feedback by project
staff, E2, prevention program with training provided by videotape and no implementation feedback; and control,

“treatment as usual.”

Table 2.—Adjusted Drug Use Prevalence Rates by Condition for the Full Sample (N=3597)*

Group
[ 1
Variable E1 E2 Control
Cigarette smcking
Monthly 0.27% (0.02) 0.263% (0.02) 0.33 (0.02)
Weekly 0.231 (0.02) 0.211 (0.02) 0.27 (0.02)
Pack-a-day 0.10 (0.01) 0.091 (0.01) 0.12 (0.01)
Alcohol use
Monthly 0.61 (0.03) 0.57 (0.03) 0.60 (0.02)
Weekly 0.29 (0.02) 0.24 (0.02) 0.29 (0.02)
3 or more drinks
per occasion 0.57 (0.02) 0.55 (0.55) 0.59 (0.02)
Drunk 0.34%1 (0.02) 0.33% (0.03) 0.40 (0.02)
Marijuana use
Monthly 0.13 (0.02) 0.13 (0.02) 0.14 (0.02)
Weekly 0.06 (0.01) 0.06 (0.02) 0.09 (0:01)

*“Data are mean (SE) rates. See Table 1 for expianation of groups.

1P<.05, based on one-tailed tests.
$P<.01, based on one-tailed tests.

tial attrition was tested by examining
main effects for condition and interac-
tion effects for condition and baseline
drug use status. No differential attri-
tion effects were found for any of the
drug use variables in either the full
sample or the high-fidelity sample.

Full Sample

The results of analyses with all stu-
dents who participated in the pretest
and provided follow-up data (N=359T7)
are presented in Tables 2 and 3. Pre-
vention effects were found for variables
assessing the prevalence of both drug
use and polydrug use. Carbon monoxide
levels in expired air were significantly
correlated with self-reported cigarette
smoking (r=0.35; P<<.001) across groups,
providing presumptive evidence for the
validity of the self-report data.

Drug Use.—The school-level pretest-
adjusted drug use prevalence rates (mean
proportions) and SEs for the interven-
tion and control groups are presented in

Table 2. The prevalence of cigarette smok-
ing was significantly lower for the ado-
lescents in the intervention groups for
monthly (E1 and EZ2) and weekly (E2)
cigarette smoking than in the control
group. Moreover, the prevalence of heavy
cigarette smoking was significantly lower
for the 2 group and approached signifi-
cance for the E1 group. Finally, the preva-
lence of problem drinking was signifi-
cantly lower for the adolescents in both
intervention groups.

Polydrug Use.—Table 3 presents the
pretest-adjusted polydrug use prevalence
rates and SEs for intervention and con-
trol groups. The prevalence of monthly
cigarette smoking and alcohol use was
significantly lower for the adolescents in
the two intervention groups than in the
control group. The prevalence of weekly
cigarette smoking and alcohol use was
significantly lower for the E2 group than
for controls and approached significance
for the E1 group. Similar trends approach-
ing significance were evident for monthly
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Tahie 3.—Adjusted Polydrug Use Rates by Condition for the Full Sample (N=3597)*

Group
r 1
Variable E2 Control
Cigarette smoking and alcohol use
Monthly 0.211 (0.02) 0.211 (0.02) 0.29 (0.01)
Weekly 0.11(0.02) 0.10% (0.02) 0.14 (0.02)
Cigarette smoking and marijuana use
Monthiy 0.08 (0.02) 0.08 (0.02) 0.12 (0.02)
Weekly 0.041 (0.01) 0.04t (0.01) 0.08 (0.01)
Alcohol use and marijuana use .
Monthly 0.12 (0.02) 0.12 (0.02) 0.13 (0.01)
Weekly 0.05 (0.01) 0.05 (0.01) 0.08 (0.01)
Cigarette smoking, alcohot use, and
marijuana use
Monthly 0.08 (0.02) 0.08 (0.02) 0.12 (0.01)
Weekly 0.03% (0.01) 0.03%f (0.01) 0.06 (0.01)

“Data are mean (SE) rates. See Table 1 for explanation of groups.

t P-:.01, based on one-tailed tests.
t P05, based on one-tailed tests.

Table 4. —Adjusted Drug Use Prevalence Rates by Condition for the High-Fidelity Sample (n=2752)*

Group
I ]
E1 E2 Control
Variable (n=762) (n=848) (n=1142)
Cigarette smoking
Monthly 0.24t (0.03) 0.23t (0.03) 0.33 (0.02)
Weekly 0.20% (0.02) 0.191 (0.02) 0.27 (0.02)
Pack-a-day 0.09% (0.02) 0.08% (0.02) 0.12 (0.01)
Alcuhol use
Monthly 0.58 (0.03) 0.54t (0.03) 0.60 (0.02)
Weekly 0.24% (C.02) 0.20% (0.02) 0.29 (0.02)
3 or more drinks
per occasion 0.531 (0.03) 0.521 (0.02) 0.59 (0.02)
Drunk 0.311 (0.03) 0.281 (0.03) 0.40 (0.02)
Marjuana use
Monthly 0.10% (0.02) 0.11(0.02) 0.14 (0.01)
Weekly 0.05% (0.02) 0.05% (0.02) 0.09 (0.01)
“Data are mean (SE) rates. See Table 1 for explanation of groups.
t P=..01, based on one-tailed tests.
1 P-.05, based on one-tailed tests.
Table 5.—Adjusted Polydrug Use Rates by Condition for the High-Fidelity Sample (n=2752)*
Group
Ii 1
Variable E2 Control
Cigarette smoking and alcohol use
Monthly 0.191 (0.02) 0.19t (0.02) 0.27 (0.02)
Weekly 0.10 (0.02) 0.09t (0.02) 0.13(0.02)
Cigarette smoking and marijuana use
Mcnthly 0.05t (0.03) 0.07t (0.02) 0.12 (0.02)
Weekly 0.021 (0.02) 0.03t (0.02) 0.08 {0.01)
Alcohol use and marijuana use
Monthly 0.09% (0.02) 0.10 (0.02) 0.13 (0.01)
Weekly 0.03t (0.01) 0.041 (0.01) 0.07 (0.01)
Cigarette smoking, aicohol use, and
marijuana use
Monthty 0.05t (0.02) 0.07 {0.02) 0.10 (0.01)
Weekly 0.021 (0.01) 0.02t (0.01) 0.06 (0.01)

‘Data are mean (SE) rates. See Table 1 for explanation of groups.

tP-.01, based on one-tailed tests.
1P .05, based on one-tailed tests.

tobacco and marijuana use, while weekly
tobaceo and marijuana use were signifi-
cantly lower for both intervention groups
than for controls. Finally, the prevalence
of weekly polydrug use involving all three
drugs was significantly lower among the
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adolescents in both intervention groups
than in the control group.

High-Fidelity Sample

To more precisely assess prevention
effects, a second series of analyses was

conducted on a subsample of individuals
who received a relatively complete ver-
sion of the prevention program. The in-
clusion criteria were the same as those
used in a previous article reporting the
first 3 years of intervention data from
this study.® Included in the high-fidel-
ity sample were those individuals who,
based on classroom observation data,
were judged to have received at least
60% of the intervention during the sev-
enth, eighth, and ninth grades, while
excluding those individuals whoreceived
only part of the prevention program.
The resulting sample consisted of 2752
students from 50 schools (14 schools and
762 students in the E1 group, 14 schools
and 848 students in the E2 group, and 22
schools and 1142 students in the control
group). The demographic characteris-
tics of this sample were virtually iden-
tical to those of the full follow-up sample

and the original sample reported in an

earlier article.” The high-fidelity sample
was 51% male and 91% white, with 85%
of the students living with both parents
and 53% of the fathers having attended
at least 1 year of college.

Drug Use.—As expected, these analy-
ses yielded even stronger prevention
effects than the analyses for the full
sample. Table 4 presents the drug use
prevalence rates for the prevention and
control groups for the high-fidelity
sample. Prevention effects were found
for both groups and for all three drugs
assessed. Adolescents in the two inter-
vention groups had significantly lower
prevalence rates for monthly and weekly
cigarette smoking as well as for heavy
(pack-a-day) cigarette smoking. Bothin-
tervention groups had significantly
lower prevalence rates for weekly drink-
ing, heavy drinking, and problem drink-
ing. The adolescents in the E2 group
also had significantly lower monthly
drinking rates. Prevalence rates for
monthly marijuana use were signifi-
cantly lower than the controls for the
E1 group; both intervention groups had
significantly lower prevalence rates for
weekly marijuana use.

Polydrug Use.—Table 5 presents the
polydrug use prevalence rates for the
intervention and control groups. Ado-
lescents who received the prevention
program had significantly lower rates of
polydrug use than controls for nearly all
combinations of tobacco, alcohol, and mar-
ijuana use and for both monthly and
weekly levels of use. More specifically,
there were significantly fewer individu-
als in the two intervention groups than in
the control group who reported tobacco
and aleohol use at least once a month, and
significantly fewer individuals in the E2
group who reported using both drugs at
least once a week. Both intervention
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groups had a significantly lower preva-

_lence of monthly cigarette smoking and
marijuana use as well as weekly use of
both drugs. The monthly use of both al-
cohol and marijuana was also significantly
lower for the individuals in the E1 group
than for controls, and the weekly use of
alcohol and marijuana was significantly
lower for both intervention groups. Fi-
nally, there were significantly fewer in-
dividuals in the E1 group than in the
control group who used all three drugs
once a month or more, and significantly
fewer individuals in both intervention
groups who used all three drugs one or
more times per week. The magnitude of
reduction in weekly polydrug use was
relatively large, with both intervention
groups having 66% fewer adolescents who
used all three drugs at least weekly.

COMMENT

The results of this 6-year randomized
trial provide additional evidence that
school-based drug abuse prevention pro-
grams in general and this approach in
particular can reduce the prevalence of
drug use. These results provide the first
evidence that a school-based interven-
tion conducted by regular classroom
teachers can produce reductions in to-
bacco, alcohol, and marijuana use that
last until the end of high school. This
study also provides the first evidence
that prevention programs can affect more
serious levels of drug use, whether con-
ceptualized as heavier consumption of a
single substance or as polydrug use (in
this case, the use of all three of the gate-
way drugs). The strongest effects were
produced for individuals in the interven-
tion groups who received a reasonably
complete implementation of the inter-
vention. Although the absolute differ-
ences between treatment and control
groups may appear small, their public
health significance is large when viewed
from the perspective of potential de-
creases in mortality. For example,
monthly and weekly cigarette smoking
were 16% to 27% lower and heavy ciga-
rette smoking was 25% lower in inter-
vention subjects. Effects of this magni-
tude could prevent 60000 to 100000
tobacco-related deaths each year.

The present study was designed to
overcome the methodological criticisms
of previous prevention studies. Particu-
lar attention was paid to issues such as
the appropriateness of the study design,
baseline equivalence of groups, possible
sample biases resulting from attrition, the
validity of self-report data, and the proper
unit of assignment and analysis. The re-
search design of the study, which used
random assignment of a large number of
schools after blocking on school-wide ciga-
rette smoking rates, eliminates many com-
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mon threats to internal validity. The as-
signment procedure successfully pro-
duced equivalent groups at the baseline
for both the initial sample® and for the
follow-up sample, ruling out baseline non-
equivalence as an explanation for the find-
ings of this study. Moreover, careful analy-
sis of data loss over the course of the
study failed to reveal any pattern of dif-
ferential attrition that would undermine
either internal or external validity.® To
provide a conservative test of this pre-
vention approach and avoid problems aris-
ing from intracluster correlations, the
school was used as the unit of analysis

These data also indicate that this pre-
vention strategy is both feasible and ef-
fective when implemented under “real
world” conditions where teachers are the
program providers, schools use their own
criteria for teacher selection and sched-
uling, and limited resources and compet-
ing priorities may make it difficult to
implement the intervention exactly as
planned.

In an effort to understand why pre-
vention effects from other promising
approaches have decayed overtime, sev-
eral explanations have been offered.”!
One relates to intervention “dosage.”
Many past prevention studies tested
interventions consisting of six to eight
sessions during the initial year of inter-
vention, which may simply be inad-
equate. The intervention being evalu-
ated in this study, by contrast, was con-
siderably longer since it contained 15
sessions during the primary year of in-
tervention. A second possible reason that
prevention effects have not been more
durable in other studies is that the in-
terventions tested either did not con-
tain any booster sessions or the number
of booster sessions was inadequate. The
interventions tested by both Ellickson
and Bell'" and Flay et al" included only
three booster sessions. The interven-
tion tested in this study contained 15
booster sessions over 2 additional years.

A third possible explanation for the
long-term weakness of past preventive
interventions is that implementation fi-
delity was not taken into account. With-
out assessing implementation fidelity, it
is impossible to know how thoroughly
the intervention was implemented or if
it was implemented in a manner consis-
tent with the intervention protocol. If a
prevention program was only partially
implemented in some classrooms, one
might reasonably expect its effective-
ness would be substantially diluted. In-
deed, this study shows that stronger
results were found when the evaluation
analysis was limited to individuals who
received a more complete version of the
intervention over the 3 intervention
years. This has important implications

for prevention research and suggests
that studies that do not take implemen-
tation fidelity into account run the risk
of underestimating prevention effects.

A final possible explanation for why
previous studies have not detected pre-
vention effects at the end of high school
is that the intervention models may have
been deficient in some way. The pre-
vention program used in this study was
more comprehensive than those tested
in previous long-term, school-based drug
abuse prevention studies. The results of
this follow-up study suggest that, to be
effective, drug abuse prevention ap-
proaches may need to include an em-
phasis on increasing general personal
competence as well as teaching social
resistance skills. This may be particu-
larly important for reducing the pro-
portion of individuals who develop more
serious patterns of drug use. Further
research is necessary to determine the
relative effectiveness of competing pre-
vention approaches as well as to iden-
tify the mediating mechanisms of effec-
tive approaches.

A limitation of this study is that it
involved predominantly white, middle-
class students. While other studies have
demonstrated the effectiveness of this
prevention approach with African-
American® and Hispanic students,*
they focused on cigarette smoking and
the length of follow-up was consider-
ably shorter. Research is necessary to
determine the long-term effectiveness
of this approach on the alcohol and drug
use of inner-city minority students. Re-
search is also necessary to assess the
impact of prevention programs on high-
risk individuals who tend to be unavail-
able for follow-up in school-based stud-
ies and to determine the impact of this
prevention approach on illicit drugs
other than marijuana.
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the National Heart, Lung, and Blood Institute
(HL33865), the New York State Division of Sub-
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National Institute on Drug Abuse (DA06230).
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