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In the United States, Project D.ARE. (Drug
Abuse Resistance Education) is one of the
most widely used substance abuse prevention
programs targeted at school-aged youths. In
recent years, D.AR.E. has been the country’s
largest single school-based prevention pro-
gram in terms of federal expenditures, with an
average of three quarters of a billion dollars
spent on its provision annually." Although its
effectiveness in preventing substance use has
been called into question, its application in
our nation’s schools remains extensive.>™
Given the recent increases in alcohol and
other drug use among high school and college
students,” the continued use of D.ARE. and
similar programs seems likely. In a meta-analysis
examining the effectiveness of D.AR.E., En-
nett et al.® noted negligible yet positive effect
sizes (ranging from 0.00 to 0.11) when out-
comes occurring immediately after program
completion were considered. However, this
analysis involved 2 major limitations. First,
Ennett et al. included research from non-
peer-reviewed sources, including annual re-
ports produced for agencies associated with
the provision of D.A.R.E. services. While such
an inclusion does not necessarily represent a
serious methodological flaw, use of such
sources has been called into question.®
Second, Ennett and colleagues included only
studies in which postintervention assessment
was conducted immediately at program termi-
nation. As noted by Lynam et al..° the develop-
mental trajectories of drug experimentation and
use vary over time. Thus, if individuals are as-
sessed during periods in which rates of experi-
mentation and use are naturally high, any posi-
tive effects that could be found at times of
lower experimentation will be deflated. Like-
wise, assessments made during periods in
which experimentation and use are slight will
exaggerate the overall effect of the intervention.
Ideally, problems such as those just de-
scribed could be solved by the use of large-
scale longitudinal studies involving exten-
sive follow-up over a period of years. There
have been several longer term follow-ups,
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but the cost of such efforts may limit the
number of longitudinal studies that can be
conducted. In the present analysis, we at-
tempted to overcome this difficulty by in-
cluding a wider range of follow-up reports,
from immediate posttests to 10-year postin-
tervention assessments, in an updated meta-
analysis of all currently available research
articles reporting an outcome evaluation of
Project D.A.R.E.

METHODS

We conducted computer searches of the
ERIC, MEDLINE, and PsycINFO databases in
late fall 2002 to obtain articles for the present
study. In addition, we reviewed the reference
lists of the acquired articles for other potential
sources. We initially reviewed roughly 40 arti-
cles from these efforts; 11 studies appearing in
the literature from 1991 to 2002 met our 3
inclusion criteria, which were as follows:

1. The research was reported in a peer-re-
viewed journal; reports from dissertations/the-
ses, books, and unpublished manuscripts were
not included. We selected this criterion in an
attempt to ensure inclusion of only those
studies with rigorous methodologies. As
noted, a previous meta-analysis of Project
D.ARE. included research from nonreviewed
sources, a fact that critics have suggested may
have added error to the reported findings.®

2. The research included a control or compari-
son group (ie., the research must have involved
an experimental or quasi-experimental design).

Objectives. We provide an updated meta-analysis on the effectiveness of Project
D.A.R.E. in preventing alcohol, tobacco, and illicit drug use among school-aged youths.

Methods. We used meta-analytic techniques to create an overall effect size for
D.A.R.E. outcome evaluations reported in scientific journals.

Results. The overall weighted effect size for the included D.A.R.E. studies was
extremely small (correlation coefficient=0.011; Cohen d=0.023; 95% confidence
interval=-0.04, 0.08) and nonsignificant (z=0.73, NS).

Conclusions. Our study supports previous findings indicating that D.A.R.E. is
ineffective. (Am J Public Health. 2004;94:1027-1029)

3. The research included both preinterven-
tion and postintervention assessments of at
least 1 of 3 key variables: alcohol use, illicit
drug use, and tobacco use. We chose to in-
clude only those effect sizes that concerned
actual substance use behaviors, since the
true test of a substance use prevention effort
is its impact on actual rates of use.

Using these criteria, we refined the origi-
nal list of studies to 11 studies (Table 1). We
calculated effect sizes using the procedures
outlined by Rosenthal.” Meta-analysis results
are commonly presented in the form of either
a correlation coefficient (r) or the difference
in the means of the treatment and control
conditions divided by the pooled standard de-
viation (Cohen’s d)."® Since both are ratings of
effect size, they can readily be converted to
one another, and, if not provided in the origi-
nal analyses, they can be calculated via F, ¢,
and y? statistics as well as means and stan-
dard deviations.’

We calculated both estimations for the indi-
vidual included studies and for the overall anal-
ysis. As discussed by Amato and Keith," tests
of significance used in meta-analyses require
that effect sizes be independent; therefore, if 2
or more effect sizes were generated within the
same outcome category, we used the mean
effect size. We also used the procedure for
weighting effect sizes suggested by Shadish and
Haddock™ to ensure that all effect sizes were in
the form of a common metric. In addition, we
calculated 95% confidence intervals (CIs) for
each study and for the overall analysis.
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FIGURE 1—Plot of effect sizes, by follow-up time.

TABLE 1—Primary Articles Included in the Meta-Analysis

95% Confidence
Study (Year) Sample r d Interval

Ringwalt et al. (1991)'® 5th & 6th graders (n=1270; 52% female/ 0025 0.056 -0.06,0.16

48% male; 50% African American/40% Anglo/

10% other), posttested immediately
Becker et al. (1992)" 5th graders (n=2878), posttested immediately ~ -0.058  -0.117 -0.19,-0.04
Harmon (1993)20 5th graders (n=708), posttested immediately 0.015  0.030 -0.12,0.18
Ennett et al. (1994)* Tth & 8th graders (n =1334; 54% Anglo/ 0.000 0.000°  -0.11,0.11

22% African American/9% Hispanic/
15% other), 2 years post-D.AR.E.
Rosenbaum et al. (1994)% 6th & Tth graders (n=1584; 49.7% female/ 0.000  0.000° -0.10,0.10
50.3% male; 49.9% Anglo/24.7% African
American/8.9% Hispanic/16.5% other)

1 year post-D.A.R.E.
Wysong et al. (1994)% 12th graders (n=619), 5 years post-D.AR.E. 0.000 0.000°  -0.16,0.16
Dukes et al. (1996)** 9th graders (n=849), 3 years post-D.A.R.E. 0.035 0.072 -0.06,0.21

Zagumny & Thompson (1997 6th graders (n=2395; 48% female/52% male), 0.184  0.376 0.07,0.68
4-5 years post-D.A.R.E.

Lynam et al. (1999)° 6th graders (n=1002; 57% female/43% male; 0.000  0.000° -0.15,0.15
75.1% Anglo/20.4% African American/
0.5% other), 10 years post-D.A.R.E.

Thombs (2000)% 5th through 10th graders (n=630; 90.4% Anglo, ~ 0.025  0.038 -0.15,0.23
5.5% African American, 4.1% other),
posttested at least 1 to 6 years post-D.AR.E.

Ahmed et al. (2002)" 5th and 6th graders (n=236; 50% female/ 0.198  0.405 0.01,0.80
50% male; 69% Anglo, 24% African American,
7% other), posttested immediately

Note. r = correlation coefficient; d = difference in the means of the treatment and control conditions divided by the pooled
standard deviation. Negative signs for r and d indicate greater effectiveness of control/comparison group.
*Assumed effect size.
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RESULTS

The average weighted effect size (r) for all
studies was 0.011 (d=0.023; 95% CI=-0.04,
0.08), indicating marginally better outcomes
for individuals participating in D.A.R.E. rela-
tive to participants in control conditions. The
fact that the associated CI included a negative
value indicates that the average effect size
was not significantly greater than zero at
P<.05. According to the guidelines devel-
oped by Cohen,” both of the effect sizes ob-
tained were below the level normally consid-
ered small. Four of the included studies noted
no effect of D.A.R.E. relative to control condi-
tions, and 1 study noted that D.A.R.E. was
less effective than the control condition.

Furthermore, the 6 reports indicating that
D.ARE. had more positive effects were, for
the most part, small (Figure 1). The largest ef-
fect size was found in a report™ in which the
only outcome examined was smoking. Finally,
we conducted a test of cumulative signifi-
cance to determine whether differences ex-
isted between D.A R.E. participants and
non—D.ARE. participants. This test produced
nonsignificant results (z=0.73, NS).

DISCUSSION

Our results confirm the findings of a previ-
ous meta-analysis® indicating that Project
D.ARE. is ineffective. This is not surprising,
given the substantial information developed
over the past decade to that effect. Critics of
the present analysis might argue that, despite
the magnitude of our findings, the direction of
the effect of D.A.R.E. was generally positive.
While this is the case, it should be emphasized
that the effects we found did not differ signifi-
cantly from the variation one would expect by
chance. According to Cohen’s guidelines,” the
effect size we obtained would have needed to
be 20 times larger to be considered even
small. Given the tremendous expenditures in
time and money involved with D.ARE., it
would appear that continued efforts should
focus on other techniques and programs that
might produce more substantial effects.

Our findings also indicate that D.A.R.E.
was minimally effective during the follow-up
periods that would place its participants in
the very age groups targeted. Indeed, no no-
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ticeable effects could be discerned in nearly
half of the reports, including the study involv-
ing the longest follow-up period. This is an
important consideration for those involved in
program planning and development.

As noted earlier, progression in regard to
experimentation and use varies over time.
Use of alcohol and other drugs reaches a
peak during adolescence or young adulthood
and decreases steadily thereafter.”*® Such a
developmental path would be expected of all
individuals, regardless of their exposure to a
prevention effort. Ideally, individuals enrolled
in a program such as D.A.R.E. would report
limited or no use during their adolescent and
young adult years. The fact that half of the
included studies reported no beneficial effect
of D.AR.E. beyond what would be expected
by chance casts serious doubt on its utility.

One shortcoming of our analysis should be
noted. In many of the studies we included, in-
dividual students were the unit of analysis in
calculating effects. As noted by Rosenbaum
and Hanson,"® this practice tends to lead to
overestimates of program effectiveness, since
the true unit of analysis is the schools in
which the students are “nested.” Because our
meta-analysis was limited to the types of data
and related information available from the
original articles, the potential for such infla-
tion of program effectiveness exists. However,
the overall effect sizes calculated here were
small and nonsignificant, and thus it is un-
likely that inclusion of studies making this
error had a significant impact on the current
findings.

An additional caveat is that all of the stud-
ies included in this analysis represent evalua-
tions of what is commonly referred to as the
“old D.ARE.”: programs generally based on
the original formulations of the D.ARE.
model. In response to the many critiques of
the program, the D.A.R.E. prevention model
was substantially revamped in 2001, thanks in
part to a $13.6 million grant provided by the
Robert Wood Johnson Foundation.” The revi-
sions to the model have since given rise to
programs working under the “new D.ARE.”
paradigm. However, at the time of the writing
of this article we were unable to find any
major evaluation of the new D.A.RE. model
in the research literature, and the effectiveness
of such efforts has yet to be determined. ®
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