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Abstract
Objective—To examine effects of a delivery system for evidence-based preventive interventions
through 12th grade, 6.5 years past baseline.

Method—A cohort sequential design included 28 public school districts randomly assigned to the
partnership delivery system or usual-programming conditions. At baseline, 11,960 students
participated. Partnerships supported community teams that implemented a family-focused
intervention in 6th grade and a school-based intervention in 7th grade. Outcome measures included
lifetime, current misuse, and frequencies of misuse, for a range of substances. Intent-to-treat,
multilevel analyses of covariance of point-in-time misuse and analyses of growth in misuse were
conducted.

Results—Results showed significantly lower substance misuse in the intervention group at one
or both time points for most outcomes, with relative reduction rates of up to 31.4%. There was
significantly slower growth in misuse in the intervention group for 8 of 10 outcomes. In addition,
risk moderation results indicated there were significantly greater intervention benefits for higher-
versus lower-risk youth, for misuse of 6 of 10 substances at 11th grade, illicit substances at 12th

grade, and growth in misuse of illicit substances.

Conclusion—Partnership-based delivery systems for brief universal interventions have potential
for public health impact by reducing substance misuse among youth, particularly higher-risk
youth.
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Introduction
Prevalence rates of alcohol, tobacco, marijuana, and other illicit substances among
adolescents continue to be high (Johnston et al., 2011) and result in adverse health effects.
The long-term negative consequences of underage drinking and substance misuse are well
documented (Harwood, 2000; Harwood and Bouchery, 2004; McCambridge et al., 2011;
Miller and Hendrie 2008; Mathurin and Deltenre, 2009). Early substance misuse is
associated with reduced levels of educational and occupational attainment, risky sexual
practices, and impaired mental health (National Institute on Drug Abuse, 2009).

Recent recommendations for addressing substance misuse through universal intervention
include implementation through community-based partnerships linking scientists with
community practitioners (Hawkins et al., 2012; Grumbach and Mold, 2009; National
Research Council and Institute of Medicine, 2009; Spoth and Greenberg, 2005). However,
community health-related systems often are ill-equipped to develop and sustain the
necessary partnerships and interventions (Berwick, 2003; Gold and Bailey, 2008; Grumbach
and Mold, 2009; Woolf, 2008). The current study evaluates a diffusion model that addresses
these problems, in order to better translate health science into practice (Berwick, 2003;
Woolf, 2008). This model, called PROSPER (PROmoting School-community-university
Partnerships to Enhance Resilience), was designed as a partnership-based delivery system
for scientifically-proven prevention programs.

The PROSPER model leverages the existing infrastructure of land grant universities’
Cooperative Extension Systems (CES), which serve scientific outreach functions in every
state. The three tiers of the PROSPER model consist of: (1) teams of community
stakeholders linked with public schools and led by local CES staff, (2) Prevention
Coordinators (PCs) connected with the land grant university’s CES, and (3) a team of state-
level university researchers and CES faculty. Prevention Coordinators serve as liaisons
between the community and university teams, providing ongoing, proactive technical
assistance to community teams to optimize team functioning and program delivery.

Effectiveness of the PROSPER model’s key elements (Spoth et al., 2004; Spoth et al.,
2007a) has been demonstrated through a longitudinal cluster randomized controlled trial
(RCT), begun in 2001. These findings include effective participant recruitment (Spoth et al.,
2007b), maintenance of implementation quality (Spoth et al., 2007c), and sustainability of
intervention delivery (Greenberg et al., unpublished results). Additional results include
positive effects on intervention-targeted youth and parent skills, putative mediators likely to
reduce substance misuse (Redmond et al., 2009), as well as significant reductions in
substance misuse at 4.5 years (10th grade) among intervention group students (Spoth et al.,
2011). The current study examines longer-term effects of this partnership-based prevention
program delivery model.

In addition to evaluating intervention effects on substance misuse at the end of high school
(11th and 12th grades, 5.5 and 6.5 years past baseline), we also evaluate intervention effects
on growth in adolescent substance misuse across 6.5 years, and risk-related moderation of
these effects.

METHODS
Community selection and assignment

Twenty eight communities participated; 14 in both Iowa and Pennsylvania. The sample size
recruited was based on multilevel power calculations incorporating effect sizes and ICCs
estimated from previous evaluation trials of programs on the PROSPER menu. Pairs of
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communities were matched (14 blocks) on school district size and geographic location, and
then randomly assigned to either the partnership intervention or the “usual programming”
comparison condition. Because the intervention condition involved collaboration between
community stakeholders and local schools, a site’s eligibility for recruitment was based on
school and community-level characteristics. School districts were required to have an
enrollment of between 1,300 and 5,200 students. Additional details related to recruitment
procedures are available in Spoth et al. (2007b).

The study employed a cohort sequential design that included two successive cohorts of 6th

graders (designated Cohort 1 and Cohort 2). School districts were informed of their
assignment to condition after they enrolled. Figure 1 summarizes sample tracking over the
eight waves of data collection. All enrolled 6th graders from the two cohorts were recruited
for participation. Approximately 90% of the valid baseline sample provided some pretest
data. Most students were Caucasian (85%); 51% were female, 64% lived with both
biological parents, and 31% received free or reduced-cost school lunches. The participating
universities’ Institutional Review Boards approved the study procedures.

PROSPER Partnership Delivery System
The 14 intervention communities utilized PROSPER’s partnership model to deliver family-
focused and school-based interventions (Spoth et al., 2004; Spoth et al. 2007a). Teams of 8–
12 individuals, including the local CES-based team leader, a public school co-leader,
representatives of local human service agencies (e.g., mental health, substance abuse), and
parent and youth representatives were formed. Teams selected an evidence-based universal
family-focused program from a menu of three choices.

All 14 community teams chose the Strengthening Families Program: For Parents and Youth
10–14 (SFP: 10–14). Program selection was followed by family recruitment and delivery of
the program to families of Cohort 1 6th graders. During year 2 the family program was
offered to families of Cohort 2 6th graders. Also in year 2, community teams selected one of
three school-based EBIs for delivery to 7th graders in the first cohort. Life Skills Training
and Project Alert were each selected by four teams; the All Stars curriculum was selected by
the other six. The school-based program was implemented with Cohort 2 7th grade students
the following year. Brief information on each program follows (for more detail, see Spoth et
al., 2007a).

Family intervention for 6th graders
The Strengthening Families Program: For Parents and Youth 10–14 (SFP 10–14; see
Molgaard et al., 1997) is a seven-session program that focuses on enhancing parenting skills
— specifically nurturance, limit setting, and communication, as well as youth substance
refusal and other prosocial skills. The SFP 10–14 originally was adapted from an earlier
program developed by Kumpfer (called the Strengthening Families Program, or SFP). The
SFP 10–14 differs from the earlier SFP in type, participant age range, and length. That is,
the earlier SFP was a more intensive intervention (12–14 sessions) designed for younger (6–
12 years) at-risk children and parents, whereas the SFP 10–14 is a briefer, universal
intervention designed for general population youth and families (see Molgaard et al., 1997;
Molgaard & Spoth, 2001; Spoth, Redmond, & Shin, 2001).

There were 142 program groups offered during the two years in the 14 intervention
communities. A total of 1,064 families attended at least one session, representing 17% of all
eligible families. Of these families, 90% attended at least four of the seven sessions and 63%
attended at least six. Adherence to implementation quality protocols across both cohorts,
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measured by observer reports of specific prescribed activities actually performed, was over
90%.

School interventions for 7th graders
Life Skills Training (LST: Botvin, 2000; 1996) is a 15-lesson universal preventive
intervention that is designed to promote the development of skills, such as peer resistance
and self-management, and strategies for avoiding the use of substances (Botvin et al., 1984).

Project ALERT is an 11-session social influence-focused intervention (Rosenstock et al.,
1988) which focuses on changing students’ beliefs about substance use norms, helping
students identify and resist pro-substance use pressures from peers and the media, and
strengthening their refusal self-efficacy.

The All Stars Program is a 13-session intervention which focuses on influencing students’
perceptions about substance use and violence, increasing accuracy of students’ beliefs about
peer norms, having students make a personal commitment to avoid negative behaviors, and
increasing their bonding to school (Hansen, 1996).

Each of the school-based interventions was delivered during class periods, generally by a
regular classroom teacher. Across both cohorts, the implementation adherence rates for LST,
Project ALERT, and All Stars were 89%, 89%, and 91%, respectively (Spoth et al., 2007c).

Data collection
Student data were collected via written questionnaires by research staff. Students were
assured of confidentiality and that the information they provided would not be seen by
parents or school staff. Pretest assessments were conducted with 6th graders during the fall
semesters of 2002 (for Cohort 1) and 2003 (for Cohort 2). Follow-up assessments for the
two cohorts were conducted annually from 0.5 years to 6.5 years past baseline (spring of 6th

to 12th grade). On average, across the eight data points, 86% of all eligible students
completed the surveys, with slightly higher rates of participation at earlier data collection
points.

Measures
We used self-reported substance misuse measures similar to those used in previous studies
(e.g., Spoth et al., 2001). Although self-report measures may be susceptible to social
desirability biases, previous work has supported their validity (Elliott et al., 1983; Smith et
al., 1995; Williams et al., 1995). Current use (past-month and past-year use) was assessed
with dichotomous measures; additional measures captured the higher levels of use typically
observed during later adolescence or behaviors exclusive to this stage (e.g., drinking and
driving). With these additional measures and the consideration of space constraints, all other
lifetime use outcomes are reported online (http://www.ppsi.iastate.edu/
publicationsupplements/PF215/tables.pdf).

Lifetime Illicit Substance Use Index—The Illicit Substance Use Index (ISUI) is the
sum of five dichotomous lifetime substance use items (yielding scores ranging from 0 to 5).
Items included “Have you ever…:” (a) “used methamphetamine;” (b) “used ecstasy;” (c)
“smoked marijuana;” (d) “used drugs or medications that were prescribed by a doctor for
someone else;” and (e) “used Vicodin, Percocet, or Oxycontin (not prescribed by a doctor).”

Current use/behavior—Dichotomous measures indicating whether a given substance
was used or behavior occurred during the specified period included: past-month
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drunkenness, past-month cigarette smoking, past-year marijuana use, past-year use of
inhalants, past-year use of methamphetamines, and past-year driving after drinking.

Frequency of use/behavior—Frequency of drunkenness, driving after drinking, and
marijuana use were scored on a seven-point scale, ranging from 0 (never) to 7 (more than
weekly).

Analyses
Longitudinal multi-level models (Level 2 = school district, Level 1 = individual) from
posttest to 12th grade were applied to analyze both point-in-time 11th and 12th grade
substance misuse outcomes and growth trajectories of those outcomes using the SAS PROC
MIXED procedure. State, Cohort, Condition, Block were included as design factors in the
model at the school-level (Level 2); Time and Risk status were included at the individual-
level (Level 1), as were all corresponding interaction terms. Time was coded as the number
of data collection points since pretest (i.e., 1 = 0.5 years after baseline, ranging to 7 = 6.5
years after baseline). Higher-risk status was determined by any lifetime use of alcohol,
cigarettes, or marijuana at baseline.

To account for cross-time correlations in the repeated measure of outcomes, the ARH(1)
option in SAS, auto-regressive covariance with heterogeneous variances, was employed in
the mixed models. Outcome measure scores at pretest were included as individual-level
covariates. Iterative parameter estimation was not feasible due to model complexity;
consequently, the non-iterative MIVQUE0 (minimum variance quadratic unbiased
estimator) option was employed to estimate variance components. It is noteworthy that
MIVQUE0 tends to provide more conservative, larger standard errors than iterative methods
such as REML and ML.

All analyses presented are intent-to-treat. To improve validity of the growth trajectory
estimates, students were included if they completed surveys at three or more of the eight
data collection points. Missing data were handled using full-information maximum
likelihood estimation.

Point-in-time 11th and 12th grade analyses were conducted via specified contrasts (using
CONTRAST statements in PROC MIXED) within the multilevel longitudinal model
described above. Use of the contrast approach for intervention vs. control differences within
the longitudinal model utilizes all available information and provides efficient parameter
estimates through reduced experimental errors. Growth trajectory analyses from the 6th

grade posttest through the spring of 12th grade were conducted utilizing the same model.
Linear slope differences in substance use trajectories were evaluated using a repeated
measures analysis with a linear CONTRAST statement. Because all intervention effects
were in the expected direction at earlier waves, and prior evidence of program effectiveness
was a criterion for inclusion on the menu of programs, primary emphasis is on one-tailed
test results. Specific p-values are reported so that two-tailed significance levels can be
calculated by doubling the reported one-tailed values.

Relative reduction rates were calculated to illustrate the practical significance of findings for
dichotomous outcomes; they indicate the proportional behavioral reduction in the
intervention group relative to controls. For the frequency of use outcomes, cut points for
dichotomizing the variables were determined by considering public health impact. For
drunkenness, a frequency level of more than once yearly was selected as the cut point;
36.7% and 42.2% of students (11th and 12th grade, respectively) were above the cut point.
The same cut point was employed for marijuana use; 20.8% and 23.5% were above the cut
point. For driving after drinking, any occurrence was considered a significant risk behavior;
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22.1% and 29.1% were above the cut point. For the ISUI, any use was categorized as above
threshold; 24.1% and 28.5% were above the cutoff.

RESULTS
Sample quality

Pretest equivalence of the two conditions was assessed; there were no significant differences
on any sociodemographic measure (e.g., gender, age, race, school lunch status) or on any of
the 10 outcomes. Differential attrition was assessed by examining whether the two-way
interaction of Condition × Pretest score on the outcome variables predicted drop-out at each
wave. No significant interactions were found.

Lifetime illicit substance use index
Point-in-time analyses of the ISUI showed significant overall intervention-control
differences at both grades, with results indicating lower levels of use among the intervention
group (see Table 1). The ISUI relative reduction rate indicates that lifetime use of any of the
five substances included was 18.8% lower in the intervention group, relative to controls in
11th grade, and 15.0% lower in 12th grade. Significant Condition × Risk point-in-time
effects showed larger intervention-control differences observed for students identified as
higher-risk at pretest. Also significant were intervention effects on growth trajectories,
showing (a) slower growth in lifetime illicit use from 6th to 12th grades for the intervention
group (Condition × Linear Time); and (b) stronger intervention effects on growth in use for
higher-risk students compared to lower-risk students (Condition × Risk × Linear Time—see
Table 2).

Current use/behavior
Point-in-time current use results are presented in Table 1; growth trajectory results are
presented in Table 2. Significant intervention main effects were found at one or both time
points for all current-use outcomes except those concerning alcohol (past-month
drunkenness and past-year driving after drinking). Point-in-time intervention main effects
were significant for past-month cigarette use, past-year marijuana use, and past-year
methamphetamine use at both grades; effects on past-year inhalant use were significant at
12th grade only. Relative reduction rates for most current use outcomes showing significant
intervention effects were in the 12% to 16% range; exceptions were past-year
methamphetamine use at both grades (with relative reduction rates of approximately 31%),
and past year inhalant use at 12th grade (28.3%).

Intervention effects were significantly stronger for higher-risk students at 11th grade for
past-year marijuana use and past-year drinking after driving; they approached significance
for past-month cigarette use. At 12th grade, Condition × Risk effects were significant only
for past-year marijuana use.

Condition × Linear Time effects (growth) on substance use from 6th to 12th grade were
significant for each outcome except past-month drunkenness and past-year inhalant use.
Condition × Risk × Linear Time growth effects (larger intervention-control slope differences
for higher-risk students) were significant for past-month marijuana use. In all instances,
intervention effects were stronger for higher-risk students and showed larger intervention-
control slope differences among higher-risk students.

Frequency of use/behavior
Frequency of use/behavior findings showed significant point-in-time intervention effects on
marijuana use at both grades; relative reduction rates were 15.1% and 14.4% at the 11th and
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12th grades (see Table 1). There also was significant risk moderation of intervention effects
at both grades (Condition × Risk), with stronger effects for higher-risk students, as well as
significantly slower growth in use among the intervention youth (Condition × Linear Time).
Risk moderation of intervention effects on growth (Condition × Risk × Linear Time) also
was significant. The Condition × Linear Time and Condition × Risk × Linear Time results
for marijuana use are illustrated in Figures 2a and 2b.

Point-in-time intervention effects were observed for drunkenness (p = .046), with marginally
significant (p = .061) effects for driving after drinking at 11th grade, but not at 12th grade.
Corresponding 11th grade relative reduction rates were 3.3% and 15.9% for drunkenness and
driving after drinking. Significant risk moderation of intervention effects (Condition × Risk)
was found for both alcohol outcomes at 11th grade, with stronger effects for higher-risk
students. Slower growth (Condition × Linear Time) in drunkenness for the intervention
group was found for the full sample.

DISCUSSION
Overall, the effects of interventions delivered via the PROSPER partnership-based delivery
system on long-term, adolescent substance use outcomes were robust, considering both
growth across the middle- and high-school years, as well as point-in-time results for 5.5 and
6.5 years past-baseline. Positive long-term effects were observed for lifetime illicit use and
for current use and frequencies of use, for all types of substances. Relative reduction rates
for point-in-time outcomes ranged from 3.3% to 31.4%. Notably, intervention effects on
growth in substance use from 6th to 12th grades were significant for all outcomes, except
past month drunkenness (p = .066) and past-year inhalant use, with increasing intervention-
control differences across time. It is noteworthy that both the intent-to-treat analyses and the
use of non-iterative estimator calculations contribute to relatively conservative estimates of
effects.

Although there were significant effects for frequency of drunkenness and marginally
significant effects on driving after drinking at 11th grade, overall, effects on alcohol-related
outcomes were relatively weaker. As previously noted (Spoth et al., 2011), this may be a
consequence of the sensitivity of long-term intervention effects to baseline levels of use;
higher levels of use at baseline constrain subsequent effects. Alcohol is the substance of
choice among adolescents and a higher proportion of youth were drinking at baseline,
compared with other types of use that are less normative. Earlier research suggests that
higher proportions of users in a peer network increases use opportunities and other factors
disposing non-users to initiate use. As concerns non-significant driving after drinking results
in 12th grade, booster sessions during high school, targeting safe driving behavior, may be
indicated.

Examination of risk-related moderation showed that intervention effects for the higher-risk
subsample were comparable to or, in a majority of cases, stronger than effects for the lower-
risk subsample. In fact, effects on marijuana use were primarily significant in the high-risk
group. The findings address the contention that only lower-risk populations benefit from
universal interventions (Spoth et al., 2006). Overall, this pattern suggests that the goal of
producing main effects across the full spectrum of youth, including benefits specifically for
higher-risk participants—is being realized.

Another aspect of the findings that warrants discussion is point-in-time outcomes at 11th

grade, compared with those at 12th grade. The general pattern of intervention main effects
was similar at both grades; however, point-in-time risk moderation of effects was more
evident at 11th grade than at the later assessment. Additional investigation is needed to
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determine whether this pattern is due to diminishing intervention effects for higher-risk
students, or to increased sample loss (e.g., school dropout, higher absenteeism) among the
higher-risk subgroup, resulting in reduced power to detect effects.

To place these findings in context, it is important to reference three possible mechanisms of
observed effects. The first is suggested by separate analyses of social network data reported
by our participants. These analyses revealed that in middle school the interventions reduced
the influence of adolescents who use substances on other students, by reducing the network
centrality of substance-using youth (Osgood et al., unpublished results). The second
potential mechanism is that the intervention had proximal positive effects on key putative
mediators of substance misuse in later adolescence, including enhanced young adolescent
skills, parenting, and family environment (Redmond et al., 2009). Finally, previous findings
showed that early initiation of use was reduced by the intervention; early initiation is one of
the most powerful predictors of later substance misuse. Earlier outcome reports showed
relative delays in initiation among intervention group youth and such delays typically are
associated with reduced substance misuse in late adolescence and young adulthood. This
point underscores the age-related growth of substance use and the critical importance of the
developmental timing of intervention. PROSPER community teams delivered the
interventions when students were beginning to experiment with substance use, but before
they moved to more frequent or serious use.

The relative reduction rates (RRRs) reflect potential public health significance. For this
study a “caseness” approach to the RRRs was considered appropriate. Using the cutoff
points described in the Methods section, RRRs ranged from 3.3% to 14.4%. For example, if
the RRR for the frequency of marijuana use were to hold when scaling up the PROSPER
partnership model, for every 100 general population 12th graders (in non-intervention school
districts) using marijuana more often than yearly, approximately 86 students in PROSPER
sites would be using at that frequency. Generalization to populations that differ in
characteristics, such as ethnicity or geographic location, however, has not yet been
established.

The combination of positive outcomes and the cost-efficiency of the PROSPER partnership
model (Crowley et al., 2012; Spoth and Greenberg, 2011) suggests its potential public health
value, particularly if future research supports generalizibility of findings to other
populations. A recent National Research Council and Institute of Medicine Report (2009),
along with other literature (Hawkins et al., 2008; 2012), note the practical benefits of
community-based prevention delivery systems for EBIs, particularly those embedded in
national delivery systems and/or those supporting practitioner-scientist partnerships
(Grumbach and Mold, 2009; Spoth and Greenberg, 2011). These delivery systems, as
illustrated by the PROSPER model, supported by the results herein, can facilitate more
rapid, effective and efficient translation of the science of preventive health intervention into
community practice.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Highlights

• We examine long-term effects of PROSPER, an evidence-based prevention
system.

• We measure lifetime, current, and frequency of misuse for a range of
substances.

• PROSPER reduced substance misuse; rates were up to 31.4% lower than the
control.

• There were greater intervention benefits for higher- versus lower-risk youth.

• Partnership-based delivery systems have potential for public health impact.
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Figure 1.
Study participation summary.
Notes: In addition to consideration of eligibility criteria specific to school districts, an
additional criterion was that all school districts for which there was no Cooperative
Extension staff person available to serve the school district’s community were deemed
ineligible. Two school districts (one each in IA and PA) dropped out during the pretesting
period and were replaced with two comparably-sized school districts remaining in the
eligible pool. A series of analyses suggested that the replacement schools did not bias results
toward positive intervention-control differences. Student participation in the assessments at
a given wave was not contingent on participation in prior waves (all enrolled students in the
two study cohorts were recruited for participation at each wave). Cluster sizes include the
students from both cohorts who completed assessments. Although there was considerable
stability in the enrolled samples from year to year, those students who changed conditions
(i.e., moved from a school district in one condition into a school district in a different
condition) were eliminated from the sample to preserve randomization.
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Figure 2.
Figure 2a: Longitudinal growth results for frequency of marijuana use through 6.5 years past
baseline.
Note: Frequency of marijuana use was scored on a seven-point scale, ranging from 0 (never)
to 7 (more than weekly).
Figure 2b: Longitudinal growth results for frequency of marijuana use: Higher- vs. lower-
risk subgroups.
Note: Higher risk = initiation of alcohol, cigarette or marijuana use prior to baseline; lower
risk = no initiation at baseline.
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Table 2

Growth Trajectory Analysis (6th 12th grades) for Iowa and Pennsylvania sites, 2002–2010

Outcome
Condition Main
Effect F(1,12) (p)

Condition* Risk F(1,12)
(p)

Condition* Time
(Linear) F(1,72) (p)

Condition* Risk*
Time (Linear)

F(1,78) (p)

Lifetime Illicit Substance Use 16.72 (.001) 16.69 (.001) 51.90 (.001) 14.22 (.001)

Current Use

 Past Month Drunkenness 1.47 (.124) 2.80 (.059) 2.32 (.066) 1.76 (.094)

 Past Month Cigarettes 1.71 (.107) 3.64 (.040) 3.95 (.025) 0.46 (.250)

 Past Year Marijuana 11.82 (.002) 14.95 (.001) 3.10 (.041) 3.87 (.026)

 Past Year Driving after Drinking* 1.01 (.166) 1.58 (.116) N/A N/A

 Past Year Inhalants 4.21 (.031) 1.95 (.093) 0.16 (.345) 2.18 (.071)

 Past Year Methamphetamine 9.91 (.004) 1.09 (.158) 6.44 (.006) 1.53 (.110)

Frequency of Use

 Drunkenness 2.32 (.076) 4.09 (.032) 2.98 (.044) 1.62 (.103)

 Driving after Drinking* 2.34 (.076) 2.92 (.056) N/A N/A

 Marijuana 12.03 (.002) 9.36 (.004) 10.08 (.001) 3.82 (.027)

*
Measure only available at 11th and 12th grades, linear growth effects not calculated.

Reported p-values are for 1-tailed tests; 2-tailed significance levels can be calculated by doubling the reported 1-tailed values.
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