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Abstract

Aims. We previously reported effects of the CMCA intervention in reducing social and commercial access to
alcohol by youth, and reducing alcohol use by 18-20-year-olds. This paper reports on effects of CMCA on
arrests and car crashes. Design. CMCA was a group-randomized trial that implemented and evaluated a
community-organizing effort to change community policies and practices to reduce youth access to alcohol.
Seven Midwestern communities were randomly assigned to the intervention condition and eight communities
were assigned to the control condition. Intervention. For 2.5 years, a part-time community organizer
worked in each of the seven intervention communities with local public officials, enforcement agencies, alcohol
merchants, the media, schools and other community groups to reduce youth access to alcohol. Measure-
ment. We collected annual arrest and quarterly traffic crash data for the years 1987—1995, providing a
6-year baseline and 3 years of data during the intervention. Data were stratified into two target age groups
(15-17 and 18-20) and a control group (age 21 and over). Analyses used random-coefficient models because
we had repeated observations for each unit of assignment in a group-randomized trial with heterogeneous
trends across communities. Findings. We observed net declines in the intervention communities for all arrest
and traffic crash indicators. The decline was statistically significant for DUI arrests among 18—20-year-olds
and approached significance for DUI arrests and disorderly conduct violations among 15—17-year-olds.
Conclusions. Together with previously published results from this study, the results reported here suggest
that a community-organizing approach to limit youth access to alcohol may be effective, at least for selected
end-points and subgroups. We conclude that this approach may be useful, but that a longer intervention
period is required to increase effectiveness.
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Interventions to reduce youth drinking rates are
being developed in an effort to reduce such
problems. Past efforts to reduce youth access to
alcohol through changes in policies, practices
and norms have created sustained decreases in
youth drinking and related problems such as
traffic crashes (Coate & Grossman, 1987, 1988;
Moskowitz, 1989; Wagenaar, 1993; Grossman ez
al., 1994; Toomey, Rosenfeld & Wagenaar,
1996).

The most well known policy to reduce youth
access to alcohol is the age 21 minimum legal
drinking age (MLDA). At least in part because
of weak enforcement of the MLDA laws (Wage-
naar & Wolfson, 1994, 1995), many underage
youth are still drinking (Johnston ez al., 1998).
As a result, states and communities have contin-
ued to identify methods to further reduce youth
access to alcohol from both commercial (e.g.
bars, restaurants, liquor stores, convenience
stores) and social (e.g. parents, friends, cowork-
ers, siblings) sources.

The CMCA (Communities Mobilizing for
Change on Alcohol) project was a 15-
community group-randomized trial which devel-
oped, implemented and evaluated a community
organizing intervention to change policies and
practices of major community institutions to re-
duce youth access to alcohol. The goal of the
CMCA project was to change policies and prac-
tices and community norms in ways that reduced
commercial and social sources of alcohol to
youth under age 21.

Survey results indicated that the CMCA inter-
vention reduced both commercial and social ac-
cess to alcohol. The intervention significantly
changed the selling and serving practices of bars,
restaurants and taverns in intervention com-
munities, most notably reducing service of al-
cohol to underage youth (effect size =1.18).
Eighteen—20-year-olds in intervention communi-
ties were also significantly less likely to provide
alcohol to other underage youth. Results also
demonstrated that the intervention had
significant effects on reducing alcohol use among
18-20-year-olds (effect size 0.76). Significant
changes in alcohol use among younger adoles-
cents were not observed. These findings are de-
scribed in detail elsewhere (Wagenaar et al.,
2000).

We hypothesized a priori that changes in poli-
cies that reduce youth access to alcohol, and
consequently underage drinking, could result in

decreased rates of alcohol-related problems
among youth. This paper reports the results of
analyses of the effects of the CMCA intervention
on arrests for disorderly conduct and driving
under the influence of alcohol. We also exam-
ined the effects of CMCA on single-vehicle
night-time and police-reported drinking driver
traffic crashes.

Methods

Population and design

Fifteen of 24 eligible school districts in Min-
nesota and Wisconsin agreed to participate in the
school survey data collection and thus define the
participating communities for CMCA. Eligible
communities had school districts with at least
200 students in the 9th grade, were not partici-
pating in other University of Minnesota alcohol-
related studies, were within a 5-hour drive of the
University of Minnesota, were at least 25 miles
from another eligible district and drew their stu-
dents primarily from no more than three munic-
ipalities. Districts that declined to participate did
so because they had recently participated in
other health-related survey projects. The average
population of the study communities was 20 836
(range 8029-64 797). These communities are
representative of similarly sized communities in
the upper Midwest and the participating districts
were similar to those that chose not to partici-
pate.

After all baseline data were collected, the 15
participating communities were matched on
population size and presence of a college. From
within matched sets, seven communities were
randomized to receive the community organizing
intervention and the remaining eight were as-
signed to the control group (see Wagenaar et al.,
1994 for a full description of the overall project
design).

Intervention

Community organizers were hired in each inter-
vention community. During a 2.5-year interven-
tion period, organizers worked with local public
officials, enforcement agencies, alcohol mer-
chants and merchant associations, the media,
schools and other community institutions to
change community policies to reduce youth ac-
cess to alcohol. The target of the intervention
was the entire community rather than individual
young people. As a result of the CMCA organiz-
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ing effort, institutional policy changes were made
in each of the seven intervention communities,
including changes in alcohol merchant policies
and practices, increases in media coverage of
alcohol issues, and changes in practices of law
enforcement agencies (full details on implemen-
tation of the intervention are available in Wage-
naar et al., 1999).

Surveys

To measure effects of the community organizing
intervention on youth access to alcohol and un-
derage drinking, extensive survey and observa-
tional data were collected at baseline and again
at follow-up. Data included: surveys of high
school students; surveys of youth age 18-20;
surveys of alcohol retailers; alcohol purchase at-
tempts at bars, restaurants, liquor stores and
convenience stores; and content analyses of me-
dia coverage. Results from all data other than
archival data on arrests and crashes have been
reported previously (Wagenaar ez al., 1999,
2000).

Archival data

Arrest and traffic crash outcome data reported
here were collected for the years 1987 to 1995,
providing a 6-year baseline and 3 years of data
during intervention implementation. Data were
stratified into three age groups: 15-17 vyears,
18-20 years and those aged 21 and over. Those
age 18-20 years serve as the primary target
group, with 15-17-year-olds examined for poss-
ible spillover effects. Data for those aged 21 and
over were used to control for broader trends in
arrests and crashes that cannot be attributed to
the teen-focused CMCA project. All data were
analyzed as rates per 100 000 population to
control for substantial variation in size of the
communities.

Annual arrest counts for the specific interven-
tion and control cities in the study were obtained
from the Minnesota Department of Public Safety
and the Wisconsin Office of Justice Assistance.
We analyzed two categories of arrests hypothe-
sized to be affected by the CMCA intervention:
disorderly conduct and driving under the
influence.

Data on all injury-producing traffic crashes in
the 15 counties that contain the intervention and
control communities were obtained from the
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Minnesota Department of Public Safety and the
Wisconsin Department of Transportation. The
catchment area for crash data was defined as the
core intervention or control city plus all sur-
rounding townships adjacent to the core city.
Drinking-driver crashes were defined as those in
which the investigating police officer noted that
the driver had been drinking. Single-vehicle
night-time crashes were defined as those involv-
ing one moving vehicle and occurring from
20.00-04.59 h. All crash variables included cars,
light trucks and motorcycles, and excluded heavy
trucks, buses and other miscellaneous vehicles.
Because of low incident counts in these modest-
sized communities, crash data were aggregated
into quarterly counts. We hypothesized the
CMCA intervention would reduce DUI and dis-
orderly conduct arrests and traffic crashes, par-
ticularly among 18-20-year-olds, since alcohol
consumption was reduced among this age group.

Amnalysis methods

The data were available in the form of one
observation per community per time point for
each measure. Nine annual data points were
available for each community for the arrest mea-
sures and 36 quarterly data points were available
for each community for the crash measures.
Analyses employed a random coefficients model.
Such models are appropriate when repeated ob-
servations are available on each unit of assign-
ment in a group-randomized trial and there is
concern that the underlying trends in those com-
munities are heterogeneous (Murray et al.,
1998). In this case, there were nine or 36 re-
peated observations in each community and it
was certainly possible that both the intercepts
and the slopes in the 15 CMCA communities
might be heterogeneous. Random coefficients
models allow such heterogeneity, whereas more
traditional repeated measures ANCOVA meth-
ods do not.

Analyses were conducted using SAS PROC
MIXED, a general mixed-model regression pro-
gram that is well-suited for analysis of data from
a group-randomized trial (Murray, 1998). Fixed
effects included condition (intervention vs. con-
trol), period (baseline vs. intervention), year
within period (continuous variable) and all inter-
actions among the three fixed effects. In ad-
dition, the dependent variable as reported for
adults aged 21+ was included as a time-
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dependent covariate to adjust for broader secular
trends in the dependent variable not limited to
the targeted youth age group. Random effects
included community and interactions among
community, period and year-within-period.

The model estimated a linear regression line
from each community’s data for the 6 baseline
years (1987-92), with a separate intercept and
slope for each community. Separate lines were
estimated for each community’s data from the 3
intervention years (1993-95). Mean slopes were
estimated separately for each condition (treat-
ment and control) and each period (baseline and
intervention). The intervention effect was esti-
mated as the net difference among those four
mean slopes: (Tin—Tpase)—(Cin—Chrase)- LT hat effect
was assessed against the variation among the
community-specific slopes. All tests were one-
tailed on the basis of directional a priori hypoth-
eses.

Results

Previously published results confirmed that the
matching and randomization were effective in
creating comparable intervention and control
conditions at baseline (Wagenaar ez al., 2000).
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Results presented here revealed net declines as-
sociated with the CMCA intervention in all the
arrest and traffic crash indicators among both the
15-17 and 18-20 age groups, although declines
approached significance only for arrest data
(Table 1). For DUI arrests among 18-20-year-
olds, baseline rates declined in both treatment
and control conditions (Fig. 1). The control
group began to increase during follow-up, and
the intervention group’s decline accelerated. The
net difference (—30.296 arrests/100 000 popu-
lation per year) was significant. During the base-
line phase, both treatment and control
conditions had declining rates of DUI arrests
among 15-17-year-olds. The decline accelerated
in the treatment condition during the follow-up
period, and the net difference (—7.051 arrests/
100 000 population per year) approached statis-
tical significance.

Both treatment and control conditions had flat
trends in disorderly conduct arrests during the
baseline phase (Fig. 2). The treatment condition
declined somewhat during follow-up while the
control condition increased for the 18-20-year-
olds. The net difference (— 16.122 arrests/100
000 population per year) was not significant.
Disorderly conduct arrests among those aged
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Figure 1. Driving under the influence arrests (% 18-20 intervention, M 18-20 control, A 15-17 intervention,
® 15-17 control).
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Figure 2. Disorderly conduct arrests (® 18-20 intervention, B 18-20 control, A 15-17 intervention, ® 15—17 control).

15-17 increased over the baseline phase in both
treatment and control conditions. During follow-
up, the control condition increased and the treat-
ment condition decreased, so that the net
difference (— 82.268 arrests/100 000 population
per year) approached significance.
Single-vehicle night-time injury-producing
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traffic crashes declined generally over the 9-year
study period, with no significant differences be-
tween treatment and control communities, either
among 18-20-year-olds or 15-17-year-olds (Fig.
3). Our second measure of injury-producing al-
cohol-related traffic crashes, police-reported
drinking-driver involvement, also declined gen-
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Figure 3. Single-vehicle night-time injury traffic crashes (® 18-20 intervention, B 18-20 control, A 1517 intervention,
® 15-17 control).
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Figure 4. Police-reported alcohol-involved injury traffic crashes (® 18-20 intervention, B 18-20 control, A 15-17
intervention, ® 15—-17 control).

erally over the 9-year study period, with no
significant differences between treatment and
control communities, either among 18-20-year-
olds or 15-17-year-olds (Fig. 4).

Discussion

As described in previous reports, the CMCA
organizing process was successful in changing
institutional policies to reduce youth access al-
cohol and decrease alcohol consumption among
18-20-year-olds (Wagenaar ez al.,, 1999, 2000).
The results presented here suggest that this in-
tervention also reduced alcohol-related problems
among youth. Reductions were observed in all
arrest and traffic crash indicators for both age
groups. DUI arrests among the primary target
age group, 18-20-year-olds, were down
significantly. Among 15-17-year-olds, reduc-
tions in DUI arrests and disorderly conduct ar-
rests approached significance.

Because the CMCA intervention appeared to
influence alcohol consumption levels of 18-20-
year-olds and not younger adolescents, we hy-
pothesized that we would observe reductions
only in alcohol-related problems among the
older age groups. However, reductions were seen
in all indicators for both age groups, approaching

statistical significance for reductions in arrests
for DUI and disorderly conduct among 15-17-
year-olds. While not affecting consumption
among 15-17-year-olds, the CMCA intervention
may still have decreased the likelihood that they
would drink and drive or be arrested for public
disorderly conduct. The CMCA organizing ef-
fort influenced community norms as well as
community policy (Wagenaar et al., 2000).
Younger youth may have been influenced by
shifts in what was considered acceptable behav-
ior in terms of underage drinking in the com-
munities receiving the community organizing
intervention.

Some may argue that observed decreases in
arrest data may be the result of changes in law
enforcement practices rather than changes in
youth access to alcohol. Although we did not
directly measure changes in law enforcement
agency enforcement priorities in the intervention
communities, it is unlikely that the law enforce-
ment agencies would suddenly decrease enforce-
ment actions against youth at a time when many
agencies were actively participating in action
groups and activities concerning underage drink-
ing and its related problems (Wagenaar et al.,
1999). Additionally, we also controlled for
changes in arrest rates among those aged 21 and



216 Alexander C. Wagenaar et al.

over to account for general changes in enforce-
ment practices. Finally, we also observed de-
creases, although not significant, in the traffic
crash outcomes—outcomes not dependent on
enforcement practices.

A core limitation of this study is that the
prevalence of traffic crashes among teenagers is
low when looking at community-specific counts,
providing low statistical power to assess the
significance of observed changes. The CMCA
intervention may need to be replicated in larger
communities or at a state-wide level to ade-
quately determine the effects of this type of
intervention on traffic crashes and other types of
alcohol-related problems among youth. More
than 50 studies have evaluated the effect of
reducing youth access to alcohol at a state level
on aggregate levels of traffic crashes among
youth by studying the minimum legal drinking
age changes. Studies that used the most robust
research designs found that a higher minimum
legal drinking led to significant decreases in
traffic crashes among youth (see Wagenaar,
1993; Toomey et al., 1996 for reviews). By orga-
nizing to change policies to further reduce youth
access to alcohol in additional numbers of com-
munities and state-wide, statistical power to
document effects would be increased. Replica-
tion of the CMCA organizing intervention would
also improve external validity if similar effects
were observed with other populations in other
regions of the country.

A second core limitation of the CMCA trial is
the short 2.5-year intervention period. To mobi-
lize communities, implement actions to reduce
youth access to alcohol, and have those actions
reduce youth drinking, followed by reductions in
alcohol problems such as traffic crashes, all may
require a longer time period to observe full ef-
fects.

Finally, our process evaluation data suggested
evidence of some spill-over of intervention activ-
ities from intervention communities to other
communities in the upper Midwest region, in-
cluding control communities (Wagenaar et al.,
1999). As a result, the statistical power available
to detect intervention effects may have been
reduced.

Our findings suggest that communities may be
able to reduce alcohol-related problems among
young people by changing community policies
and practices reducing youth access to alcohol.
Further effort is needed to increase the effective-

ness of this approach to reduce alcohol-related
problems among youth, and future studies may
need a longer intervention period and a larger set
of communities to clearly measure effects on
long-term morbidity and mortality outcomes.
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