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Substance abuse prevention research has
made considerable strides during the past 40
years. Prevention investigators now imple-
ment rigorous epidemiologically based de-
signs and theoretically informed interventions
to test whether decreasing hypothesized risk
factors and increasing protective factors will
result in lower adolescent substance use.' Pre-
vention science has attempted to follow a log-
ical progression in program testing, including
hypothesis development, pilot studies, efficacy
trials, effectiveness trials, and dissemination
studies. This process was advocated in a semi-
nal article by Flay® describing the phases of
research in the development of health promo-
tion programs. Flay’s article helped to estab-
lish prevention research and enhance accept-
ability among other disciplines, but some
have argued that it also had an unanticipated
negative effect—the proliferation of many
small-scale efficacy studies of unknown gener-
alizability, which were only rarely followed
by effectiveness trials.’

Efficacy trials are a test of whether an in-
tervention does more good than harm when
delivered under optimal conditions.” Program
implementers are usually highly trained pro-
fessionals, and the conditions are closely
monitored to ensure that targeted participants
receive a maximal dose of the intervention.
Effectiveness trials, on the other hand, test
whether an intervention does more good
than harm under real-world conditions. For
example, in school-based effectiveness trials,
regular school personnel are recruited as im-
plementers. Implementation variation is ex-
pected, and measuring the amount and qual-
ity of intervention delivered is an essential
component in the analysis of impact.' Flay,
however, differentiated between a treatment
effectiveness trial, in which implementation
fidelity is maintained as much as possible,
and an implementation effectiveness trial, in
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Objectives. The US Department of Education requires schools to choose sub-
stance abuse and violence prevention programs that meet standards of effec-
tiveness. The Substance Abuse and Mental Health Services Agency certifies
“model” programs that meet this standard. We compared findings from a large,
multisite effectiveness trial of 1 model program to its efficacy trial findings, upon
which the certification was based.

Methods. 1370 high-risk youths were randomized to experimental or control groups
across 9 high schools in 2 large urban school districts. We used intent-to-treat and
on-treatment approaches to examine baseline equivalence, attrition, and group dif-
ferences in outcomes at the end of the program and at a 6-month follow-up.

Results. Positive efficacy trial findings were not replicated in the effectiveness
trial. All main effects were either null or worse for the experimental than for the
control group.

Conclusions. These findings suggest that small efficacy trials conducted by
developers provide insufficient evidence of effectiveness. Federal agencies and
public health scientists must work together to raise the standards of evidence
and ensure that data from new trials are incorporated into ongoing assessments
of program effects. (Am J Public Health. 2006;96:2254-2259. doi:10.2105/AJPH.

2005.067462)

which implementation is allowed to vary nat-
urally or by planned comparison.

We conducted a treatment effectiveness
trial. The trial evaluated Reconnecting
Youth, an “indicated” drug abuse prevention
program. Unlike universal programs that tar-
get all youths, indicated prevention programs
target individuals who have already started
exhibiting problem behaviors.*® Reconnect-
ing Youth consists of a 1-semester class,
taken for academic credit, with the objective
of improving academic achievement (i.e.,
grade point average [GPA] and attendance),
preventing or reducing illegal drug use, and
improving mood management (depression,
anger, and anxiety). Developers reported a
number of significant positive findings from
the Reconnecting Youth efficacy trial.® Com-
pared with the control group, the experimen-
tal group showed decreased drug control
problems and consequences; decreased
hard drug use; increased GPA; increased
self-esteem; increased school bonding; and

decreased deviant peer bonding. No nega-
tive effects (e.g., better gains for the compari-
son than the experimental group) were re-
ported. Findings were strongest immediately
after the intervention and tended to deterio-
rate at 6 months.

On the basis of the efficacy trial data, Re-
connecting Youth was designated as a “model
program” by the Substance Abuse and Men-
tal Health Services Administration, US De-
partment of Health and Human Services
(SAMHSA),” and as a “research-based drug
abuse prevention program” by the National
Institute on Drug Abuse.® Such designations
are critical to the successful diffusion of pre-
vention intervention programs, because fed-
eral education policy requires school districts
that receive Safe and Drug-Free School funds
to select programs on the basis of research
evidence of program effectiveness.’

Our study is rare; few prevention programs
have been tested beyond the small efficacy
trials conducted by program developers and
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implemented under ideal conditions. When
positive effects from efficacy trials are re-
ported, programs are deemed “model” and
marketed as such, usually without indepen-
dent replication and further testing and de-
velopment. Yet very little is known about
how representative or robust the results are
from such studies.® In fact, evidence from
published efficacy trials indicates that effects
are not robust. Tobler et al.”* found a large
drop (from 0.35 to 0.08) in the effect size of
school-based interactive programs as the
number of students in the study increased.
Their explanation was that the fidelity of im-
plementation decreased when programs
went to scale. Lipsey," in a meta-analysis of
juvenile delinquency interventions, found
that researcher implementation under opti-
mal conditions made the largest single con-
tribution to the R? change in effect size,
adding 0.11.

When the effectiveness of Reconnecting
Youth was tested, 2 important differences
may have affected comparisons with the origi-
nal efficacy trial. First, the original Reconnect-
ing Youth trial was not a true randomized
control trial. Although students meeting high-
risk criteria were randomly selected for par-
ticipation and randomly assigned to experi-
mental and control conditions, assignment
was accomplished before invitation, resulting
in a differential refusal rate. Refusals were
higher among the experimental group than
among the control group, and nonequivalence
in outcome variables was found at baseline,
with the experimental group showing lower
GPA, higher truancy, and higher drug use.’
The key advantage of the randomized control
design is that random allocation of partici-
pants increases the likelihood that unknown
factors are equally distributed among the ex-
perimental and control groups, reducing the
potential for bias. Meta-analyses,"" however,
have found that random assignment alone
has a negligible impact on effect sizes when
compared with studies with well-matched
comparison groups.

Second, the efficacy trial analyses had a
total sample size of 259 youths from 4 high
schools in 1 school district. Our study in-
cluded 1370 youths from 9 high schools in 2
demographically different school districts.
The larger sample size and replication by
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independent evaluators implies the likelihood
of smaller effect sizes, approximating what
might be experienced by end users who at-
tempt to implement with fidelity.

An important consideration in evaluating
evidence from a randomized control trial is
the analysis. The intent-to-treat approach is
believed to provide the most reliable and
unbiased evidence about effectiveness.'>"
This approach compares all randomly as-
signed experimental subjects to control sub-
jects, regardless of whether they actually
met the eligibility requirements, actually re-
ceived the treatment, experienced crossover
to some other treatment, or in some other
way deviated from the research protocol.
Thus, the analysis is based on the treatment
that they were intended to receive. Gener-
ally, it is assumed that the intent-to-treat ap-
proach is the most internally valid measure
of the true treatment effect because it pre-
serves the baseline equivalence in the study
and minimizes the likelihood of type 1
error.™ It is also more externally valid, be-
cause the level of adherence in the trial is
similar to that which can be expected in the
community.'®

Although the intent-to-treat approach pro-
vides unbiased comparisons, in order to
avoid dilution of the treatment effect, studies
often include analyses that take into account
the amount of treatment respondents actu-
ally received. This is known as the actual
treatment approach, on-treatment approach,
or explanatory approach. Explanatory analy-
ses may yield relevant information and use-
ful clarifications in the evaluation of treat-
ment but also have the potential to
introduce serious bias. Bias arises from the
evidence that participants who adhere to
treatment tend to do better than those who
do not adhere. Excluding nonadherent par-
ticipants from the analysis leaves those who
may be more likely to have a better out-
come and destroys the unbiased comparison
afforded by randomization.*®

We report both types of analyses and com-
pared findings to those in the Reconnecting
Youth efficacy trial. This large, independent
replication of a model indicated prevention
program represents an important contribution
to knowledge about intervention effects for
high-risk adolescents.

METHODS

Participants

Participants in the study were 9th- to 11th-
grade students recruited from 9 high schools
in 2 large urban school districts in the United
States. One school district was located in a
large city in the Southwest (site A) and the
other in a large metropolis on the Pacific
coast (site B). Four schools in site A and 5
schools in site B participated in this study.
About 49% of the participants were male. In
site A, 87% of the participants were Hispanic,
9% were Black, 4% were White, and 4%
were American Indian or other race. The vast
majority (90%) qualified for the federal free
or reduced-price lunch program. In site B,
409% were Asian/Pacific Islander, 21% were
Hispanic, 15% were Black, 10% were White,
and 12% were American Indian or other
race. Sixty-one percent of site B students
qualified for free or reduced-price lunches.
Study participants were randomly selected
from each school’s pool of students identified
as being at high risk for school dropout. Crite-
ria for high-risk status included being in the
top 25% for truancy and bottom 50% for
GPA, or being referred for participation by a
school teacher or counselor. Students as-
sented to participate in the study with signed
parental consent. Participants who completed
the study’s questionnaire at the study’s base-
line were randomly assigned to 1 of 2 condi-
tions: the experimental group, consisting of
high-risk students who were assigned to take
the Reconnecting Youth class, or the control
group, consisting of high-risk students not
assigned to take the class. A total of 1370
high-risk students participated in the Recon-
necting Youth study for 2002—2004, with
695 students assigned to the experimental
group and 675 students assigned to the con-
trol group across the 2 sites.

Intervention

Reconnecting Youth classes were con-
ducted at each participating school. Classes
were offered during regular school hours for
elective credit as a half-year course. The cur-
riculum included 55 core lessons and 24
booster lessons focusing on 4 main themes:
self-esteem, decisionmaking, personal control,
and interpersonal communication. Students
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monitored their school attendance, academic
achievement, drug use, and moods, and set
personal goals in each of these areas. Stu-
dents practiced skills related to the 4 main
themes and their goals and also practiced giv-
ing and receiving positive social support. The
targeted student/teacher ratio for the Recon-
necting Youth class was 10 to 12 students per
teacher. During fall 2002 through fall 2004,
a total of 41 Reconnecting Youth classes were
conducted: 21 in 5 schools in site A and 20
classes in 4 schools in site B. Teachers were
trained by developers, according to protocol.
Additional supervision was provided by local
coordinators as well as 2 site research coordi-
nators, who also monitored implementation.

Measures

The High School Questionnaire (HSQ) is
an instrument developed by Eggert et al.*” to
evaluate Reconnecting Youth. The HSQ was
administered at 3 time points: at student invita-
tion (time 1), at the end of the next semester
(time 2), and at the end of the following se-
mester (time 3). HSQ multi-item scales have
demonstrated acceptable reliability and validity
in both the efficacy trial® and the present effec-
tiveness trial.*® For our study, the questionnaire
was adapted to an audio computer-assisted
interview format. Students who left school or
moved away from their school districts were
sent a paper version of the survey at follow-up.

A total of 25 outcome and mediator vari-
ables were examined. Academic performance
variables of GPA and truancy were obtained
from school records; all other variables were
self-reported, including (1) substance use out-
comes including past 30-day alcohol use, mar-
ijuana use, and cigarette smoking; and com-
posite indexes of other drug use, adverse drug
consequences, drug control problems, and
drug use progression; (2) emotional states in-
cluding hopelessness, stress, anxiety, anger,
self-esteem, depression, and perceived accept-
ability of suicide; (3) behavior indicators in-
cluding delinquent behaviors, prosocial week-
end activities, and partying; and (4) posited
mediators such as school connectedness, con-
ventional peer bonding, high-risk peer bond-
ing, personal coping strategies, personal con-
trol, and perceived family support. In addition,
demographic variables assessing age, gender,
and grade (9th to 11th) were also included.
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Statistical Analyses

Preliminary analyses were conducted to
examine attrition rates by group and site at
each time point. We also examined whether
dropouts at the follow-up time point differed
significantly between groups (experimental vs
control group; on-treatment vs control group),
on either outcome measures or demographic
characteristics from study adherers.

Substantive data analyses were conducted
in 3 phases: (1) group equivalence; (2) group
differences at time 2; and (3) group differ-
ences at time 3. Analyses were conducted
with both the intent-to-treat approach and the
on-treatment approach. Group equivalence
was evaluated using time 1 demographic and
outcome variables. Significance tests were
conducted using ¢ tests for the continuous
variables and ¥ tests for the categorical vari-
ables. Relations were considered significant
at P<.05. Outcome changes before and after
the intervention were then compared be-
tween all experimental and control students
(intent-to-treat approach), and then just the
students who attended 50% or more of the
Reconnecting Youth class and control stu-
dents (on-treatment approach). Analysis of
covariance (ANCOVA) was used (with SAS
PROC GLM [SAS Institute, Cary, NCI) to
evaluate program effect with control for the
outcome value at time 1, as well as for gen-
der and grade. These models estimated the
effects of intervention (experimental vs con-
trol group; on-treatment vs control group),
and interaction between intervention and
school. Immediate postprogram effects were
assessed by comparing time 2 data across
groups, and 6-month follow-up effects by
comparing time 3 data across groups.

An important consideration for these
analyses was that students were nested within
schools, producing a probable violation of the
assumption that the residuals of the ANCOVA
model were independent (e.g., a common
school “culture” would lead the residuals of
students from the same school to be corre-
lated). One approach to addressing this lack
of independence would be to use a multilevel
model. Multilevel models assume that the
upper-level units are sampled from a popula-
tion and use this sample to estimate the char-
acteristics of that population. In this case,
however, schools were not sampled randomly

from a population but were chosen explicitly,
making this a fixed factor in the study design.
Moreover, the number of upper-level units
(schools) was too few (9) to make multilevel
modeling feasible.” As such, we controlled
for differences across schools by including
“school” as a fixed factor in the ANCOVA
models (a strategy sometimes referred to as
the fixed-effects approach to analyzing multi-
level data). By conditioning on school mem-
bership, the residuals of the ANCOVA models
could reasonably be assumed to be indepen-
dent. Because schools were nested within
sites, contrast codes for the school factor were
used to test differences in program effects
across the 2 sites.

RESULTS

Attrition

A total of 1220 students completed the
HSQ at time 2 and 1178 completed at time 3,
yielding an overall attrition rate of 10.9% and
14.0%, respectively (Table 1). Attrition rates
by group (experimental and control) were not
significant (P>.05) at time 2 or time 3. Like-
wise, no differences in attrition by site were
found. For the on-treatment approach, attri-
tion was lower in the on-treatment group ver-
sus control at time 2 (x*=6.91, P=.01), and
at time 3 (x2=3.99, P=.05); site differences
were not significant at either time point.

Compared with those who remained in the
study, dropouts were more likely to be male
and riskier by indicators such as lower GPA
and school attendance; higher depression;
and higher cigarette and marijuana use.
However, no significant differences were
found when we compared dropouts from the
experimental and control groups at either
time point.

Reconnecting Youth Class Attendance

Across both sites, 47% of students assigned
to the experimental group attended at least
50% of Reconnecting Youth classes. The
main reasons for experimental protocol non-
compliance were a move from the school,
class schedule conflicts, or counselor refusal
to place the student in an elective class be-
cause the student was behind in core credits.
Another 6% (n=43) enrolled in the class but
attendance was less than 50%.
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TABLE 1—Attrition Rate Comparison, by Group: United States, 2002-2004

Baseline Equivalence

We examined the baseline equivalence be-
tween the experimental and the control group
and between the on-treatment and the control

group on demographic and outcome variables.

Attendance (84% vs 86%, P=.01) was lower
and smoking (0.67 vs 0.49, P=.02) was
higher in the experimental group than in the
control group. Students in the on-treatment
group had lower personal control than those
in the control group (1.91 vs 2.01, P=.02)
and were younger (14.99 vs 15.21, P=.00).

Reconnecting Youth Program Effects
Table 2 reports the results from the intent-
to-treat analyses. The table presents the ad-
justed time 2 means for the experimental and
control groups, with control for time 1 values
and other covariates. Only significant effects
are reported. Immediately after the interven-
tion, no main program effects were found,
and only 1 variable (progression of drug use)
showed a school-by-group interaction effect.
That is, small positive effects were found in 4
schools, whereas small negative effects were
found in 5 schools. At the 6-month follow-up,
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Note. Predictors = group and school x group; covariates = baseline score, grade, and gender.
n=608 in the experimental group and n=612 in the control group.
®n=597 in the experimental group and n=>581 in the control group.

3 negative main program effects were found
(conventional peer bonding, high-risk peer
bonding, and prosocial weekend activities).
Table 3 reports significant adjusted mean
differences from the on-treatment analyses.

Experimental Group Control Group On-Treatment Group
Time1, Time2, Time3, T1-T2, T1-T3, Time1, Time2, Time 3, T1-T2, T1-T3, Time 1, Time 2, Time 3, T1-T2, T1-T3,
No. No. No. % % No. No. No. % % No. No. No. % %
Site A 349 311 307 10.89 12.03 335 305 298 8.96 11.04 158 154 146 2.53 7.59
Site B 346 297 290 14.16 16.18 340 307 283 9.71 16.76 169 158 150 6.51 11.24
Total 695 608 597 12.52 14.10 675 612 581 9.33 13.93 327 312 296 459 9.48
TABLE 2—Intent-to-Treat Analyses: Significant Results of Analysis of Covariance Immediately after the intervention, 1 negative
Immediately After Intervention and at 6-Month Follow-Up main program effect was found (anger). Two
' school-by-group interaction effects were found
Expenmgntal Contrgl Group, School x (perceive d f: ily support and smoking). For
Group, Adjusted Adjusted Group F Group F ved famil 3 schools sh q
Outcomes Mean (SE) Mean (SE) Value (P) Value (P) percerved family support, 3 schools showe
positive program effects and 6 schools
Immediately after intervention (time 2) (n=1220)" showed negative effects. For smoking, 5
Progression of drug use 1.98 (0.08) 2.02 (0.08) 228 (.02) schools showed positive effects, and 4 schools
6-month follow-up (time 3) (n=1178)" showed negative effects. At 6-month follow-
Conventional peer bonding 1.78 (0.03) 1.87(0.03) 5.24(.02) up, negative main program effects were found
High-risk peer bonding 1.76 (0.04) 1.62 (0.04) 8.09 (.01) on high-risk peer bonding and prosocial
Prosocial weekend activities 3.87(0.10) 4.23(0.10) 6.89 (.01) weekend activities. One school-by-group in-

teraction effect was found (school connected-
ness). Four schools showed positive effects
and 5 schools showed negative effects.

Using contrast codes for the school effect,
we tested whether the program effects dif-
fered by site. With the intent-to-treat ap-
proach, we found 2 significant site-by-group
interaction effects, on progression of drug use
(F=4.65, P=.03) and smoking (F=5.29,
P=.02) immediately after the intervention;

TABLE 3—0n-Treatment Analysis: Significant Results of Analysis of Covariance Immediately
After Intervention and 6-Month Follow-Up
On-Treatment Control Group, School x
Group, Adjusted Adjusted Group F Group F
Outcomes Mean (SE) Mean (SE) Value (P) Value (P)
Immediately after intervention (time 2) (n=924)"
Number 312 612 e
Anger 1.39 (0.05) 1.22 (0.03) 7.87(.01) e
Perceived family support 1.58 (0.05) 1.61 (0.03) 2.33(.02)
Smoking 0.57 (0.08) 0.58 (0.05) 2.92(.01)
6-month follow-up (time 3) (n=877)"
Number 296 581
High-risk peer bonding 1.82 (0.06) 1.62 (0.04) 8.84 (.01)
Prosocial weekend activities 3.84 (0.15) 4.23(0.10) 452 (.03) e
School connectedness 13.46 (0.22) 13.41(0.14) 2.02 (.04)
Note. Predictors =group and school x group; covariates =baseline score, grade, and gender.
n=312 in the on-treatment group and n=612 in the control group.
®n=296 in the on-treatment group and n=>581 in the control group.
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we found no significant interaction effects at
6-month follow-up. With the on-treatment
approach, we found 1 significant site-by-
group interaction on direct coping strategies
(F=4.71, P=.03) immediately after the inter-
vention, and on hard drug use (F=3.90, P=
.05) 6 months after the intervention. In all
cases, site A had more schools with positive
program effects than site B.

DISCUSSION

Findings from the Reconnecting Youth
treatment effectiveness trial failed to replicate
positive findings from the efficacy trial. Imme-
diately after the intervention, intent-to-treat
analyses showed no significant main effects,
but 1 school-by-group interaction effect.
Moreover, Reconnecting Youth failed to meet
the requirement to do more good than harm.
By the second follow-up period, the experi-
mental group had worse outcomes than the
control group on conventional peer bonding,
high-risk peer bonding, and prosocial week-
end activities.

The effectiveness trial also uncovered a
number of difficulties with implementing a
semester-long course for high-school youths at
risk for dropout. First, school guidance coun-
selors hesitated—and sometimes refused—to
enroll such youths in an elective course be-
cause of their need to fulfill core credit
courses or obtain academic remediation.
High-risk youths tend to be very mobile,
changing schools, dropping out for periods, or
attending alternative schools. Thus, despite
strenuous efforts by research and school staff,
less than half the students assigned to the ex-
perimental group were actually exposed to a
substantial portion of the intervention.

Given the low compliance with the inter-
vention, on-treatment analyses were con-
ducted to examine if there were any addi-
tional positive effects among students who
actually attended the class. Instead, immedi-
ate posttreatment analyses showed worse
anger outcomes for intervention students
than for control students. There were no
other main effects, but significant differences
by school in perceived family support and
smoking. At the 6-month follow-up, the ex-
perimental group had worse outcomes than
the control group on high-risk peer bonding
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and prosocial weekend activities. In no case
was the experimental group better off than
the control group, and school differences ap-
peared only for school connectedness.

There are 2 important implications of these
findings. First, study findings suggest that effi-
cacy trials conducted in 1 location by devel-
opers do not provide adequate evidence for
widespread dissemination or designation as
“model” programs. Because our study was a
treatment effectiveness trial, the program was
implemented with greater fidelity than can be
expected under normal conditions,"® and yet
positive outcomes could not be replicated.
According to the SAMHSA Web site, “Effec-
tive programs are well-implemented, well-
evaluated programs, meaning they have been
reviewed by the National Registry of Effective
Programs (NREP) according to rigorous stan-
dards of research.”*° Model programs meet
the further requirement of having high-quality
materials and training available. Over 100
programs meet the criteria for effective pro-
grams, and about 60 of these are considered
model programs. Reconnecting Youth was
listed as a model program.

Second, negative outcomes may be related
to iatrogenic effects of grouping high-risk
youths.?! Tt is particularly troubling to see
increases in high-risk peer bonding and de-
creases in conventional peer bonding and
prosocial weekend activities (such as doing
homework, club or church activities, and fam-
ily activities), because these are the posited
mediators of prosocial behavioral change.

There are a number of limitations to this
report. First, we used audio computer-as-
sisted interviews instead of the original paper
and pencil HSQ, and the survey was short-
ened in consultation with the developers.
How this affected the comparison with effi-
cacy trial results is unknown, but there are
several advantages to the audio computer-as-
sisted interview format. For example, the sur-
vey is read to respondents through head-
phones (a help to challenged readers), and
there is less missing data.'®** Second, be-
cause we tested the program in 2 large, di-
verse, urban settings, findings may not be
generalizeable to other types of settings.
Given the school and site differences, it is
possible that specific outcomes may be re-
lated to region or population.

It is important to note that the Reconnect-
ing Youth program was developed more than
10 years ago. New federal No Child Left Be-
hind legislation has placed increasing pres-
sures on schools to focus on core academic
competencies and also requires schools to
choose effective programs for Safe and
Drug-Free Schools (Title IV) funding. Schools
are thus left with increasingly difficult strate-
gic decisions, particularly in high schools. For
example, should at-risk students attend a pub-
lic health prevention program that addresses
their substance use? Or should they take a
remedial math or science class? Federal agen-
cies, such as SAMHSA, provide a real service
by examining the evidence of effectiveness
and certifying prevention programs to inform
decisionmakers. But our findings indicate
that more needs to be done to provide accu-
rate and useful information. To their credit,
SAMHSA has recently made efforts toward
such needed change.”

In conclusion, our findings suggest that
small efficacy trials are not sufficient evidence
for certifying that a program is ready for dis-
semination. Although public health advocates
argue that schools should address health
problems as a necessary prerequisite to learn-
ing, credible evidence of effectiveness (with-
out harm) are needed. Federal agencies and
public health scientists must work together to
raise the standards of evidence and ensure
that data from new trials are incorporated into
ongoing assessments of program effects. B
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