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Results of a Type 2 Translational Research Trial
to Prevent Adolescent Drug Use and Delinquency

A Test of Communities That Care

J. David Hawkins, PhD; Sabrina Oesterle, PhD; Eric C. Brown, PhD; Michael W. Arthur, PhD;
Robert D. Abbott, PhD; Abigail A. Fagan, PhD; Richard F. Catalano, PhD

Objective: To test whether the Communities That Care
(CTC) prevention system reduces adolescent alcohol,
tobacco, and other drug use and delinquent behavior
communitywide.

Design: The Community Youth Development Study is
the first randomized trial of CTC.

Setting: In 2003, 24 small towns in 7 states, matched
within state, were randomly assigned to control or CTC
conditions.

Participants: A panel of 4407 fifth-grade students was
surveyed annually through eighth grade.

Intervention: A coalition of community stakeholders
received training and technical assistance to install the
CTC prevention system. They used epidemiological
data to identify elevated risk factors and depressed
protective factors in the community, and chose and
implemented tested programs to address their commu-
nity’s specific profile from a menu of effective pro-

grams for families, schools, and youths aged 10 to 14
years.

Main Outcome Measures: Incidence and prevalence
of alcohol, tobacco, and other drug use and delinquent
behavior by spring of grade 8.

Results: The incidences of alcohol, cigarette and smoke-
less tobacco initiation, and delinquent behavior were sig-
nificantly lower in CTC than in control communities for
students in grades 5 through 8. In grade 8, the prevalences
of alcohol and smokeless tobacco use in the last 30 days,
binge drinking in the last 2 weeks, and the number of dif-
ferentdelinquentbehaviorscommitted in the lastyearwere
significantly lower for students in CTC communities.

Conclusion: Using the CTC system to reduce health-
risking behaviors in adolescents can significantly re-
duce these behaviors communitywide.
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H EALTH-RISKING BEHAV-
iors including alcohol
use, tobacco use, and de-
linquent behavior have
large costs to society.1-4

Their incidence and prevalence increase
dramatically during early adolescence,
from the ages of 11 through 15 years. The
initiation of these behaviors early in ado-
lescence is predictive of greater risk for as-
sociated health-related diseases and dis-
orders.5-8 For example, Hingson et al9

found that 45% of adults who began drink-
ing by age 14 became dependent on alco-
hol at some point in their lives vs 9% who
began drinking at age 21 or older. Nation-
ally, in 2007, 39% of eighth graders had
ever drunk alcohol, 22% had smoked ciga-
rettes, 9% had used smokeless tobacco, and
14% had used marijuana.10 Delinquency

often precedes drug use initiation in early
adolescence11,12 and is an important tar-
get for prevention. Thirty-eight percent of
all deaths in the United States are attrib-
utable to alcohol use, smoking, physical

inactivity, and diet.1 Rather than waiting
until alcohol use has turned to abuse or
dependence, tobacco use has caused can-
cer, or delinquency has become chroni-
cally offending, leaving a trail of victims,
prevention of the use of alcohol, tobacco,
and other drugs, and delinquency during
early adolescence should be important
public health priorities.13-15

Advances in prevention science dur-
ing the last 2 decades have produced a
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growing list of tested and effective programs and poli-
cies for preventing these behaviors,16-19 yet widespread
dissemination and high-quality implementation of these
effective programs and policies in communities has not
been achieved.20-23 Woolf24 has urged greater emphasis
on the conduct of type-2 translational research to un-
derstand how research advances such as these can be
translated into widespread practice in communities. He
suggests that type-2 translational prevention efforts need
to involve multiple sectors in the community and should
not be limited to clinical settings, where time to provide
preventive services is limited and expensive.25 A com-
munity-driven, communitywide effort to reduce health-
risking behaviors, coordinated across health, educa-
tion, and human service sectors, should significantly
reduce health-risking behaviors communitywide, al-
though Woolf25(p2439) notes that this hypothesis is “largely
untested.” With few exceptions,37-41 previous efforts to
activate coalitions of community stakeholders to pre-
vent problems such as drug abuse communitywide have
not been successful.26

Communities That Care (CTC)27,28 is a prevention sys-
tem created to provide training and materials that mo-
bilize and empower coalitions of diverse community stake-
holders to prevent adolescent drug use and delinquency
by using the advances of prevention science.29 Commu-
nities That Care coalitions use the CTC Youth Survey to
assess levels of empirically identified risk and protective
factors for these behaviors in the community30-33 and the
CTC Prevention Strategies Guide to choose and imple-
ment tested preventive interventions to address those risk
factors that are high in the community. New programs
are put in place in appropriate collaborating organiza-
tions in the community after staff are trained to provide
the new programs. Implementation of these programs is
monitored by the CTC coalition.

Few previous efforts to mobilize communities for the
prevention of adolescent health-risking behaviors have
been tested and found to have positive effects. Commu-
nities That Care differs from these efforts. Unlike the Mid-
western Prevention Project34-36 and Project Northland,37

CTC does not prescribe that specific programs be imple-
mented in a preset order; rather, it allows the local coa-
lition to choose programs that best address the commu-
nity’s profile of risk and protection from a menu of tested
programs. Unlike Project Northland,37 Communities Mo-
bilizing for Change on Alcohol,38 and the Community
Trials Intervention to Reduce High-Risk Drinking,39,40

CTC does not focus exclusively on the prevention of al-
cohol use but on reducing risk factors that predict early
alcohol initiation and use as well as other health-risking
behaviors, including delinquency, in the hope of reduc-
ing multiple negative outcomes predicted by common risk
factors. Unlike PROSPER (Promoting School-Community-
University Partnerships to Enhance Resilience),41 CTC does
not prescribe that the prevention coalition should be headed
by a county extension agent and a representative from the
school sector but allows stakeholders from a variety of or-
ganizations in the community to take leadership in the coa-
lition. The CTC system has been implemented in the United
States, the United Kingdom, the Netherlands, Canada, and
Australia. It is distributed by the Center for Substance Abuse

Prevention of the federal Substance Abuse and Mental
Health Services Administration. All CTC materials are
available on the Internet.42 Nonrandomized evaluations
of CTC indicate that it helps communities to develop
more effective prevention service systems43-46 and can
reduce levels of risk exposure and adolescent drug use
communitywide.47

The Community Youth Development Study (CYDS)48

is the first community-randomized trial of CTC. It is de-
signed to determine whether CTC reduces levels of risk,
increases levels of protection, and reduces the inci-
dence and prevalence of alcohol, tobacco, and other drug
use, and delinquency in children during early adoles-
cence in local communities. The CTC system is ex-
pected to produce community-level changes in preven-
tion service system characteristics including greater
adoption of science-based prevention, increased collabo-
ration among service providers, and increased use with
better implementation of tested and effective preven-
tion programs that address risk and protective factors pri-
oritized by the community. These changes in preven-
tion service systems are expected to produce reductions
in the risk factors targeted by the prevention programs
chosen by the community. These reductions in risk fac-
tors are expected, in turn, to reduce substance use and
delinquent behaviors in youth in the community. Ac-
cording to the CTC theory of change, it should take 2 to
5 years to observe community-level changes in targeted
risk factors and 5 to 10 years to observe community-
level changes in adolescent alcohol use, tobacco use, and
delinquency outcomes.49

Earlier analyses from the CYDS have found that the
CTC system had been successfully implemented with
fidelity in intervention communities50 and that there are
statistically significant between-condition differences
that favor the CTC communities in levels of adoption of
science-based prevention and in levels of community
collaboration.51 Analyses also have found that tested
and effective preventive programs were selected and
well implemented in the CTC communities.48 Hypoth-
esized effects of CTC on targeted risk factors and on the
incidence of delinquent behavior have been observed 3
years after implementation of CTC in communities.48

Herein, we report the effects of CTC on the community-
wide incidence and prevalence of alcohol, tobacco, and
other drug use, and delinquent behavior in eighth-
grade students in a panel followed up from grade 5
through grade 8, four years after implementation of
CTC in communities and 22⁄3 years after CTC commu-
nities began implementing prevention programs se-
lected through the CTC process.

METHODS

COMMUNITY SELECTION
AND ASSIGNMENT

Communities in the CYDS were selected from 41 communi-
ties in Colorado, Illinois, Kansas, Maine, Oregon, Utah, and
Washington that participated in an earlier naturalistic study of
the diffusion of science-based prevention strategies (the Dif-
fusion Project).52 The drug-abuse prevention agencies in these
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states identified 20 of these communities that the agencies
thought were trying to implement risk- and protection-
focused prevention services. These 20 communities were then
matched within state for population size, racial/ethnic diver-
sity, economic indicators, and crime rates with comparison com-
munities that were not thought to be using a risk- and protection-
focused approach, and the 20 community pairs were recruited
to participate in the Diffusion Project. In 1 instance, 2 com-
parison communities were identified, resulting in a total of 41
communities. Despite the states’ initial assessments of these com-
munities, during the 5 years of the Diffusion Project, neither
community in 13 of the 20 pairs of communities advanced in
the use of science-based prevention to the point of selecting
and using tested and effective preventive interventions to ad-
dress prioritized community risks.43,53 These 13 pairs of com-
munities were deemed eligible for inclusion in the CYDS study.
Twelve of these pairs of matched communities were recruited
for the CYDS. One community from within each matched pair
was assigned randomly by coin toss to either the intervention
(CTC) or control condition. Demographic characteristics of the
24 communities are given in Table 1. Figure 1 shows the
flow of communities through the type-2 translational research
trial.

CTC IMPLEMENTATION

The CTC training and implementation ranged from May through
September 2003, depending on community. Intervention com-
munities received 6 CTC training sessions delivered over 6 to
12 months by certified CTC trainers. Community leaders were
oriented to the CTC system and identified or created a com-
munity coalition of diverse stakeholders to implement CTC.
Coalition members were trained to use data from surveys of
community students collected in 1998, 2000, and 2002 in the
previous study52 to prioritize risk factors to be targeted by pre-
ventive actions in the community, to choose tested and effec-
tive prevention policies and programs that address the com-
munity’s targeted risk factors, to implement these interventions
with fidelity, and to monitor implementation and outcomes of
newly installed prevention programs. The CTC communities
in CYDS were asked to focus their prevention plans on pro-
grams for youths aged 10 to 14 years (grades 5-9) and their fami-
lies and schools. Community Youth Development Study imple-
mentation staff provided technical assistance through weekly
telephone calls, e-mails, and site visits to CTC communities at
least once a year. By June 2004, coalitions in intervention com-
munities had selected prevention programs to address their pri-
oritized risk factors and had created plans to implement these
programs with fidelity. The 12 intervention communities se-
lected 13 different tested and effective prevention programs to

implement during the 2004-2005 school year, 16 programs to
implement during the 2005-2006 school year, and 14 pro-
grams to implement during the 2006-2007 school year. These
included school-based programs (All-Stars, Life Skills Train-
ing, Lion’s Quest Skills for Adolescence, Project Alert, Olweus
Bullying Prevention Program, and Program Development Evalu-
ation Training), community-based youth-focused programs (Par-
ticipate and Learn Skills, Big Brothers Big Sisters, Stay Smart,
and academic tutoring), and family-focused programs (Strength-
ening Families 10-14, Guiding Good Choices, Parents Who Care,
Family Matters, and Parenting Wisely).50,56 Each year, commu-
nity coalitions implemented 1 to 5 of these programs to ad-
dress their own community profiles. On average, 3 programs
were implemented per community annually. The new pro-
grams were implemented by local providers including teach-
ers for school programs; health and human service workers for
community-based, youth-focused, and family-focused pro-
grams; and community volunteers for Big Brothers Big Sisters
and tutoring programs.

Programs selected were required to have been found effec-
tive in well-controlled trials in preventing alcohol, tobacco, or
other drug use or delinquent behavior in youths in grades 5
through 9. Therefore, for this trial, alcohol policy changes (eg,
tax increases, social host liability, and keg registration) were
not implemented as part of the trial.57 However, policies and
changes in policies related to alcohol, tobacco, and crime were
monitored in both intervention and control communities
throughout the study period.

SAMPLE AND
DATA COLLECTION

Data on adolescent drug use and delinquent behavior were ob-
tained from annual surveys of a panel of public-school students
who were in the fifth grade during the 2003-2004 school year
in the 24 CYDS communities. Recruitment for the student panel
began in fall 2003 by mailing information packets and making
in-person calls to each school district superintendent and each
elementary and middle-school principal within the 24 CYDS com-
munities, asking for their commitment to participate in the study
and outlining the requirements of involvement in the coming
year. As a result, 28 of 29 school districts, comprising 88 schools,
agreed to participate. All students in fifth-grade classrooms dur-
ing the 2003-2004 school year in these schools were eligible to
participate in the study. The first wave of data, collected in spring
2004, was a preintervention baseline assessment. Tested pre-
vention programs were implemented in CTC communities be-
ginning in summer and fall 2004. The fourth annual wave of data
was collected in spring 2007 when panel students progressing
normally were in grade 8, about 22⁄3 years after the prevention

Table 1. Demographic Characteristics of 24 CYDS Communities

Control Communities CTC Communities

Mean Minimum Maximum Mean Minimum Maximum

Total populationa 13 996 1921 32 885 15 236 1578 40 787
Race/ethnicity,a %

White 89.5 71.4 98.0 89.3 64.0 98.2
Hispanic 9.2 0.6 42.9 10.1 0.5 64.7
African American, of juvenile population younger than 18 ya 2.5 0.0 20.3 2.6 0.0 21.1

Eligible for free or reduced-price school lunch,b % 38.2 20.6 63.0 34.9 20.7 65.9

Abbreviations: CTC, Communities That Care; CYDS, Community Youth Development Study.
aCensus 2000.54

bNational Center for Education Statistics 2002-2003.55
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programs chosen by CTC communities were first imple-
mented.

Grade 6 (wave 2) data collection included an effort to re-
cruit students who were not surveyed in grade 5. Eleven per-
cent (n = 404) of the students who consented in wave 1 were
ineligible for participation in wave 2 because they moved out
of the school district before participating in the study for one
semester (n=388), did not remain in their grade cohort (ie,
skipped or were held back a grade; n=4), were in foster care
and did not have consent from state authorities to participate
(n =7), or were unable to complete the survey on their own
due to severe learning disabilities (n=5). During grades 5 and
6, parents of 4420 students (76.4% of the eligible population)
consented to their participation in the study. Thirteen of the
4420 consented students were absent during scheduled dates
of data collection and were not available for initial surveying.
The final active longitudinal panel consisted of 4407 students
(2194 girls, 2213 boys; 55% from intervention communities)
in 77 elementary and middle schools in grade 6 (41 schools in

intervention communities and 36 schools in control commu-
nities). Final consent rates did not differ significantly by inter-
vention condition. Condition rates were 76.2% for students in
intervention communities and 76.7% for students in control
communities (Figure 1). Students in the longitudinal panel who
remained in intervention or control communities for at least 1
semester have been tracked and surveyed at each of the fol-
lowing waves, even if they left the community. Ninety-six per-
cent of students in the longitudinal panel completed the sur-
vey in wave 4 (grade 8).

Students completed the Youth Development Survey,58 a self-
administered paper and pencil questionnaire designed to be com-
pleted in a 50-minute classroom period. To ensure confidenti-
ality, identification numbers but no names or other identifying
information were included on the surveys. Parents of panel stu-
dents provided written informed consent for their child’s par-
ticipation in the study. Students read and signed assent state-
ments indicating that they were informed fully of their rights as
research participants and agreed to participate in the study. On

Communities (12 matched
pairs) recruited

24

Communities (13 matched
pairs) eligible

26

Communities in 7 states
assessed for eligibility

41

Students (78.0%) surveyed in grade 51876
Students (99.4%) surveyed in grade 62391
Students (95.6%) surveyed in grade 72298
Students (95.6%) surveyed in grade 82300

Students (68.0%) surveyed in grade 51361
Students (99.9%) surveyed in grade 61999
Students (97.0%) surveyed in grade 71941
Students (95.9%) surveyed in grade 81940

Students (76.2%) consented2405 Students (76.7%) consented2002

Communities included in analysis12 Communities included in analysis12

Students eligible to participate
in panel study

3170 Students eligible to participate
in panel study

2621

Communities assigned to
intervention condition

12 Communities assigned to
control condition

12

Final analysis sample
Students (77.6%) in grade 51867
Students (98.5%) in grade 62368
Students (94.6%) in grade 72274
Students (94.5%) in grade 82272

Final analysis sample
Students (67.2%) in grade 51346
Students (99.3%) in grade 61987
Students (95.0%) in grade 71921
Students (95.4%) in grade 81910

Students did not consent186 Students did not consent154

Communities (1 matched pair)
not recruited

2

Communities ineligible15

Students who did not meet validity
screen were excluded from analysis

Students in grade 59
Students in grade 623
Students in grade 724
Students in grade 828

Students who did not meet validity
screen were excluded from analysis

Students in grade 515
Students in grade 612
Students in grade 720
Students in grade 830

Communities randomized
(within 12 matched pairs)

24

Figure 1. Flow of study communities and participants.
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completion of the survey, students received small incentive gifts
worth approximately $5 to $8. The University of Washington
Human Subjects Review Committee approved this protocol.

MEASURES

Drug Use

Items measuring the incidence of drug use consisted of the first
student-reported use of alcohol, cigarettes, smokeless to-
bacco, marijuana, and inhalants between grades 5 and 8 (eg,
“Have you ever smoked a cigarette, even just a puff?”). The
prevalences (with any use dichotomized as 1 and no use as 0)
of binge drinking (consuming �5 drinks in 1 drinking occa-
sion) during the last 2 weeks and use of alcohol, cigarettes,
smokeless tobacco, marijuana, and inhalants in the last month
were measured in grades 5 and 8 (eg, “On how many occa-
sions [if any] have you had beer, wine, or hard liquor during
the past 30 days?”). Grade 8 measures also included the preva-
lence of use of prescription drugs and other illicit drugs (ie,
psychedelics, methylenedioxymethamphetamine [street name,
Ecstasy], stimulants, and cocaine) in the last month.

Delinquent Behavior

The incidence of delinquent behavior was operationalized as
the first self-reported occurrence of any of 4 delinquent acts
(stealing, property damage, shoplifting, or attacking some-
one) between grades 5 and 8. More serious delinquent behav-
iors (carrying a gun to school, beating up someone, stealing a
vehicle, selling drugs, or being arrested) were added to the
eighth-grade survey as developmentally appropriate. A mea-
sure of the variety of delinquent acts committed in the last year
ranging from 0 to 9 was constructed from the eighth-grade data.
Baseline descriptives for the panel are given in Table 2. There
were no statistically significant differences in prevalence rates
or means for drug use or delinquency between panel partici-
pants in intervention communities and those in control com-
munities in grade 5.59

Student and
Community Characteristics

Variables measuring student characteristics used as covariates
in analyses included age at time of the grade 6 survey; sex (coded
0=male, 1=female); race/ethnicity (coded 0=other, 1=white);
whether the student was Hispanic (coded 1=yes, 0=no); pa-
rental educational achievement (ranging from 1=grade school
or less to 6=graduate or professional degree); attendance at re-
ligious services during grade 5 (coded 0=never, to 4=about once
a week or more); and rebelliousness in grade 5, which con-
sisted of the mean of 3 items (�=.69): “I like to see how much
I can get away with,” “I ignore rules that get in my way,” and
“I do the opposite of what people tell me, just to get them mad”
(coded from 1=very false to 4=very true). Variables measur-
ing community demographic characteristics included the total
population of students in the community, percentage increase
in the student population of the community between 2001 and
2004, and the percentage of students who were eligible for free
or reduced-price school lunch. Intervention condition was coded
0 for CTC communities and 1 for control communities.

ANALYSIS SAMPLE
AND MISSING DATA PROCEDURES

Of the 4407 students constituting the consented longitudinal
panel, 26.5% were recruited in wave 2 (grade 6 accretion sample)

and, consequently, did not complete a questionnaire in wave
1 (grade 5). A small percentage of students were unavailable
for follow-up interviews (Table 3). Overall, 96.7% of panel
students participated in at least 3 of 4 waves of data collection.
There was no systematic bias from differential accretion or dif-
ferential attrition in control and intervention conditions (analy-
ses not shown). With regard to both accretion and attrition,
the methods for imputing missing data used in this study have
been shown in simulations by Collins et al60 and extensions by
J. W. Graham, PhD (oral and written communications, 2009)
to produce estimates of standard errors that differ little from
population values. Students were excluded from analysis if they
reported being honest only “some of the time” or less on the
survey, reported having used a fictitious drug included in the
survey as a validity screen, or reported that they had used 2 of
3 drugs (marijuana, inhalants, or other drugs) on 40 occa-
sions or more during the last month (Table 3).

The percentage of students in the analysis sample who did
not respond to the delinquency and drug-use questions was
small. Item nonresponse ranged from 0.6% (for smokeless to-
bacco use in grade 5) to 2.7% (for specific delinquency items
in grades 7 and 8). Missing data were dealt with via multiple
imputation.61 Using NORM version 2.03,62 40 separate data sets
including data from all 4 waves were imputed separately by in-
tervention condition.63 Imputation models included student and
community characteristics, drug use and delinquent behavior
outcomes, and community membership. Imputed data sets were
combined subsequently to include both intervention and con-
trol groups for analysis.

DATA ANALYSES

Intervention effects on the incidence and prevalence of delin-
quency and drug use were assessed using the generalized lin-
ear mixed model64-66 with logit or Poisson link functions for

Table 2. Observed Drug Use Prevalence Rates
and Mean Number of Delinquent Behaviors Reported
in Grade 5 by Experimental Condition

Control
Communities,
2002 Students

CTC
Communities,
2405 Students

Drug use
Lifetime, %

Alcohol 23.3 20.1
Cigarettes 9.4 7.4
Smokeless tobacco 2.8 2.0
Inhalants 8.6 8.5
Marijuana 0.8 0.5

Last 30 d, %
Alcohol 3.3 3.1
Cigarettes 1.0 0.7
Smokeless tobacco 0.7 0.4
Inhalants 3.0 2.5
Marijuanaa 0.4 0.1

Last 2 wk, %
Binge drinking 1.3 1.0

Delinquent behavior
Last year, mean

No. of delinquent
behaviors

0.4 0.3

Abbreviation: CTC, Communities That Care.
aPrevalence of 30-day marijuana use based on unimputed data (1861

students in CTC communities and 1342 students in control communities). All
other figures based on average across 40 imputations. Differences between
CTC and control communities were not significant.
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the dichotomously coded (ie, incidence and prevalence of drug
use and delinquency) or count-based outcomes (ie, variety of
delinquent acts), respectively. Random-intercept models were
estimated to account for variation across time within stu-
dents, among students within communities, and communities
within matched pairs of communities.

Analyses were adjusted for the student- and community-
level covariates (grand-mean centered) described in “Student
and Community Characteristics section.” In all analyses, re-
sults were averaged across imputed data sets using Rubin’s
rules.67 Approximate degrees of freedom across imputations were
calculated using the formulas provided by Raudenbush et al68

and by Raudenbush and Bryk.69

To account for the fact that communities were matched in
pairs before randomization, the intervention effect for the com-
munity-level dichotomous indicator of intervention status
(0=control community, 1=CTC community) was estimated as
the mean difference in adjusted community-level prevalence
or incidence rates between intervention and control commu-
nities as tested against the average variation among the inter-
vention condition-specific adjusted community-level preva-
lence or incidence rates, with degrees of freedom equal to the
number of community-matched pairs (12) minus the number
of community-level covariates and intervention effect (3) mi-
nus 1 (ie, df=8).66

Incidence of Alcohol, Tobacco, and Other Drug Use,
and Delinquency in Early Adolescence

The effect of the CTC intervention in preventing the inci-
dence of drug use and delinquency between grades 5 and 8 was
examined using multilevel discrete-time survival analysis.70,71

The risk of initiating drug use and delinquent behavior was as-
sessed for those students in the sample who had not yet initi-
ated alcohol use (78.5%), cigarette use (91.7%), smokeless to-
bacco use (97.6%), marijuana use (99.4%), inhalant use (91.4%),
or delinquent behavior (78.8%) before the grade 5 survey. The
dichotomous outcomes in the multilevel discrete-time sur-
vival analysis indicate whether initiation occurred during the
preceding annual wave of data collection. In each respective
analysis, students initiating use of a specific drug or delin-
quent behavior in one grade were not eligible for initiation of
that behavior in subsequent grades. Students who did not ini-
tiate drug use or delinquent behavior during sixth, seventh, or
eighth grade were treated as right-censored observations.72

To test whether the effect of the intervention on incidence
was proportional across time, we included interaction effects
between the intervention condition variable and time indica-
tors. All analyses were estimated with MLwiN version 2.0273

using the second-order penalized quasi-likelihood estimator
whenever possible. The second-order penalized quasi-
likelihood estimator did not converge for analyses of the onset
of smokeless tobacco, marijuana, and inhalant use; the first-
order penalized quasi-likelihood estimator was used instead.

Prevalence of Drug Use
and Delinquency

The effect of the CTC intervention on reducing the prevalence
in grade 8 of binge drinking in the last 2 weeks, drug use in
the last month, and delinquency in the last year was assessed
using a mixed-model analysis of covariance. In addition to stu-
dent and community characteristics, respective grade 5 drug
use or delinquency measures were included as preinterven-
tion covariates to adjust for any potential baseline differences.
The mixed-model analysis of covariance was conducted using
HLM version 6.68 To determine whether CTC had an overall
effect on drug use incidence and prevalence by grade 8 and to
maintain an effective type I error rate of .05, an omnibus group
test statistic74 was applied to both the multilevel discrete-time
survival analysis and mixed-model analyses of covariance be-
fore analyses of effects on specific drugs.

RESULTS

INCIDENCE OF DRUG USE

The omnibus test for overall effects on drug use incidence
was statistically significant: t7=2.72; P=.03 (2 tailed). Analy-
ses revealed a significant effect of CTC on initiation of the
use of alcohol, cigarettes, and smokeless tobacco between
seventh and eighth grade. The adjusted odds ratio (AOR)
for the effect of CTC on alcohol use incidence was 1.60,
indicating that students in control communities were 60%
more likely to initiate the use of alcohol between grade 7
and grade 8 than students in CTC communities. The AORs
for the effect of CTC on the initiation of cigarette and smoke-
less tobacco use were 1.79 and 2.34, respectively. Figure2
shows the adjusted predicted hazard of initiating alcohol,
cigarette, and smokeless tobacco use. Significant interven-
tion effects on the onset of marijuana or inhalant use in
the panel were not observed by the spring of eighth grade
(odds ratio [95% confidence interval], 0.96 [0.60-1.53] and
1.12 [0.68-1.83], respectively).

Table 3. Analysis Sample of Students

No. (%)

Wave 1 (Grade 5) Wave 2 (Grade 6) Wave 3 (Grade 7) Wave 4 (Grade 8)

Total Consented Sample 4407 (100) 4407 (100) 4407 (100) 4407 (100)
Not surveyed 1170 (26.5) 17 (0.4) 168 (3.8) 167 (3.8)
Surveyed 3237 (73.5) 4390 (99.6) 4239 (96.2) 4240 (96.2)

Of those surveyed
Did not meet validity screen because

Dishonest 13 (0.4) 21 (0.5) 17 (0.4) 18 (0.4)
Use of fictitious drug 8 (0.2) 11 (0.3) 19 (0.4) 18 (0.4)
Extreme drug use 1 (0.0) 1 (0.0) 4 (0.1) 6 (0.1)
Combination 2 (0.1) 2 (0.0) 4 (0.1) 16 (0.4)
Total Excluded 24 (0.7) 35 (0.8) 44 (1.0) 58 (1.4)

Analysis sample 3213 (72.9) 4355 (98.8) 4195 (95.2) 4182 (94.9)
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INCIDENCE OF
DELINQUENT BEHAVIOR

Analyses found a significant intervention effect on the
incidence of delinquent behavior between grades 5 and
8. The effect of the intervention on the incidence of de-
linquency was proportional across time; no significant
time� intervention interactions were found. The AOR
for the effect of the CTC intervention on delinquent be-
havior initiation was 1.41, indicating that students from
control communities were 41% more likely to initiate de-
linquent behavior between grade 5 and grade 8 than were
students from CTC communities. Figure 3 shows that
by grade 8, the adjusted predicted hazard of initiating de-

linquent behavior was 21% for students in control com-
munities and 16% for students in CTC communities.

PREVALENCE OF DRUG USE
IN EIGHTH GRADE

The observed prevalences and AORs of drug use in eighth
grade in CTC and control communities are given in
Table 4. The omnibus test for overall effects on cur-
rent drug use prevalence was statistically significant
(t8=2.61; P=.03 [2 tailed]). The mixed-model analyses
of covariance showed significantly higher prevalences in
the eighth grade in control communities compared with
CTC communities for alcohol use in the last 30 days
(t8=2.48; P=.04 [2 tailed]; AOR, 1.25), binge drinking
in the last 2 weeks (t8=2.59; P=.03 [2 tailed]; AOR, 1.40),
and smokeless tobacco use in the last 30 days (t8=3.23;
P=.01 [2 tailed]; AOR, 1.79). Eighth-grade students in
the panel in control and CTC communities did not dif-
fer significantly in the prevalence of cigarette, mari-
juana, inhalant, or prescription or other illicit drug use
in the last 30 days (t8=1.47, 0.86, 0.50, 0.25, and 1.38,
respectively).

VARIETY OF DELINQUENT BEHAVIORS
IN THE LAST YEAR

Analyses assessing delinquent behaviors found that stu-
dents in control communities engaged in significantly
more delinquent behaviors than did students in CTC com-
munities in the year before the eighth-grade survey
(t8=5.43; P=.00 [2 tailed]; AOR, 1.34) (Table 4).

COMMENT

Woolf25 suggests that the prevention of the early onset
of disease is an important strategy for confronting the co-
occurring problems in the United States of rapidly in-
creasing health-care spending and the increasing bur-
den of disease as the population ages. He notes that
chronic diseases accounting for most health care spend-
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Figure 2. Predicted hazard of initiating the use of alcohol, cigarettes, and
smokeless tobacco, adjusted for student age, sex, race/ethnicity, parental
educational achievement level, religious attendance, and rebelliousness;
student population of the community; percent change in student population,
2001 to 2004; and percentage of students in the community receiving free or
reduced-price school lunch. *Adjusted odds ratio (AOR) for grade 8 vs grade
7, P� .05. †Adjusted odds ratio for grade 8 vs grade 7, P� .01. CI indicates
confidence interval; CTC, Communities That Care.

0.25

0.05

0.10

0.20

0.15

0.00

Ha
za

rd

Grade 6

0.08

0.11

Grade 7

0.13

0.18

Grade 8

0.16

0.21Control community
CTC community

AOR, 1.41∗ (95% CI, 1.05-1.89)

Figure 3. Predicted hazard of initiating delinquent behaviors, adjusted for
student age, sex, race/ethnicity, parental educational achievement level,
religious attendance, and rebelliousness; student population of the
community; percent change in student population, 2001 to 2004; and
percentage of students in the community receiving free or reduced-price
school lunch. Adjusted odds ratio (AOR) for entire study period, *P� .05.
CI indicates confidence interval.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 163 (NO. 9), SEP 2009 WWW.ARCHPEDIATRICS.COM
795

©2009 American Medical Association. All rights reserved.
 at University of Washington, on September 8, 2009 www.archpediatrics.comDownloaded from 

http://www.archpediatrics.com


ing are precipitated by modifiable risk factors. Ad-
vances in prevention science that identify risk factors for
drug use and delinquency, and tested and effective pre-
vention programs and policies have guided the develop-
ment of the CTC system. The system mobilizes diverse
community stakeholders to work together to reduce el-
evated risk factors in the community. Stakeholder coa-
litions seek to achieve this goal through high-quality and
faithful replication of previously tested effective pro-
grams that address these risks. Results of the present study
show that within 4 years of adopting the CTC system,
community coalitions can reduce the incidence of alco-
hol, tobacco, and smokeless tobacco use and of delin-
quent behaviors, and the prevalence of alcohol use, binge
drinking, smokeless tobacco use, and delinquent behav-
ior in youth communitywide by the age of 14 years.

This evidence that the early initiation of alcohol use,
tobacco use, and delinquency can be prevented by coa-
lition efforts is important. The early initiation of these
behaviors has negative consequences. For example, those
who initiate drinking before age 15 years are 4 times as
likely to develop alcohol dependence compared with those
who wait until age 21 years or older; each additional year
of delay in drinking reduces the likelihood of depen-
dence by 14%.75 Underage drinking also predicts unin-
tentional injuries, motor vehicle crashes, and physical
fights after drinking, both during adolescence and in adult-
hood, and is associated with risky sexual behavior, men-
tal health problems including depression and suicide at-
tempts, and a variety of violent and delinquent behaviors.57

Thus, simply delaying the initiation of alcohol use through
age 14 years, even among those who will ultimately drink
alcohol, may have long-term public health benefits. Con-
tingent on continued funding, this panel will be fol-
lowed up and interviewed through 1 year after normal
high school graduation to determine the long-term ef-
fects of preventing the early initiation of alcohol use, to-
bacco use, and delinquency observed here.

This type-2 translational research study indicates that
public health can be promoted and health-risking behav-
iors in early adolescence can be prevented by coalitions of
community stakeholders trained to use the CTC system for
translating the advances of prevention science into well-
chosen and well-implemented prevention practices in com-
munities. The Center for Substance Abuse Prevention pro-
vides CTC materials electronically for downloading free of
charge. However, federal resources are currently unavail-
able to support training and technical assistance in CTC
for communities that seek to use it.
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Table 4. Observed Prevalence Rates of Current Drug Use and Delinquency in Grade 8
and AORs Comparing Control and CTC Communities

Control Communities CTC Communities AOR (95% CI)a

Drug use, %
Last 30 d

Alcohol 21.4 16.4 1.25b (1.04-1.52)
Cigarettes 8.0 6.1 1.21 (0.92-1.58)
Smokeless tobacco 4.3 2.2 1.79c (1.23-2.62)
Inhalants 5.0 4.8 1.11 (0.73-1.68)
Marijuana 6.0 4.7 1.15 (0.82-1.60)
Prescription drugs 3.1 3.0 1.05 (0.72-1.52)
Other illicit drugs 3.6 2.2 1.30 (0.88-1.92)

Last 2 wk
Binge drinking 9.0 5.7 1.40b (1.07-1.84)

Delinquent behavior, mean
Last year

No. of delinquent behaviors (0-9) 1.13 0.78 1.34c (1.20-1.49)

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; CTC, Communities That Care.
aOdds ratios are adjusted for grade 5 prevalence, student age, sex, race/ethnicity, parental educational achievement level, religious attendance, and

rebelliousness; student population of the community; and percentage of students in the community receiving free or reduced-price school lunch. Alcohol use in
last 30 days in grade 5 was used to adjust analyses of 8th-grade marijuana, prescription drug, and other illicit drug use.

bP � .05.
cP � .01.
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Call for Papers

Archives will publish a special theme issue in March 2010
on Children and Cancer. We invite submission of pa-
pers that are especially focused on the physical, psycho-
logical, and emotional outcomes of children with can-
cer and the impact of cancer on their families. Papers
submitted by September 1, 2009, will have the best op-
portunity to be considered for this theme issue.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 163 (NO. 9), SEP 2009 WWW.ARCHPEDIATRICS.COM
798

©2009 American Medical Association. All rights reserved.
 at University of Washington, on September 8, 2009 www.archpediatrics.comDownloaded from 

http://www.archpediatrics.com

