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educing Drinking and Related Harms in College
valuation of the “A Matter of Degree” Program

lissa R. Weitzman, ScD, Toben F. Nelson, MS, Hang Lee, PhD, Henry Wechsler, PhD

bjectives: To examine the effects of a multisite environmental prevention initiative, the “A Matter of
Degree” (AMOD) program, on student heavy alcohol consumption and resultant harms at
ten colleges.

ethods: A quasi-experimental longitudinal analysis of alcohol consumption and harms was
employed, using repeated cross-sectional survey data from the Harvard School of Public
Health College Alcohol Study (CAS). Areas examined included seven measures of
alcohol consumption, thirteen measures of alcohol-related harms, and eight measures
of secondhand effects of alcohol use by others. Comparisons were conducted on
self-reported behavior of students for the ten AMOD sites in aggregate and by level of
program implementation, with students at 32 comparison colleges in the CAS, for each
outcome.

esults: No statistically significant change was found in the overall ten-school AMOD program for
outcome measures of interest from baseline (1997) to follow-up (2001). However, there
was variation in the degree of environmental program development within AMOD during
the intervention period. A pattern of statistically significant decreases in alcohol consump-
tion, alcohol-related harms, and secondhand effects was observed, reflecting minor to
more substantial changes across measures among students at the five program colleges that
most closely implemented the AMOD model of environmental change. No similar pattern
was observed for the low implementation sites or at 32 comparison colleges.

onclusions: While there was no change in the ten AMOD schools in study measures, significant
although small improvements in alcohol consumption and related harms at colleges were
observed among students at the five AMOD sites that most closely implemented the
environmental model. Fidelity to a program model conceptualized around changing
alcohol-related policies, marketing, and promotions may reduce college student alcohol
consumption and related harms. Further research is needed over the full course of the
AMOD program to identify critical intervention components and elucidate pathways by
which effects are realized.
(Am J Prev Med 2004;27(3):187–196) © 2004 American Journal of Preventive Medicine
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isuse of alcohol is a major social and health
issue for colleges in the United States.1–5

Significant attention has been paid to college
tudent drinking over the past decade, but little has
hanged since the early 1990s.1–2 In 1993, the Har-
ard School of Public Health College Alcohol Study
CAS) found that rates of binge drinking and related
arms vary widely across colleges (e.g., binge drink-

ng rates ranging from 0% to 78%),6 yet these rates
ere remarkably stable within colleges over time.1
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his finding suggests that powerful contextual forces
perate on student drinking habits. To date, most
ampus-based prevention efforts use educational and
ounseling programs to target the drinker.7,8 Al-
hough implementation of these approaches is wide-
pread, few have been evaluated rigorously and there
s little scientific evidence that these programs are
ffective.9 –12

Emerging evidence indicates the importance of en-
ironmental determinants of heavy alcohol use,13–17

nd suggests a broader selection of prevention strate-
ies for addressing college student drinking.5,18–25 Ef-
ective program models might combine individually
ocused strategies with ones that address the environ-

ent,26,27 such as enforcement of minimum drinking-
ge laws; limiting access to low-cost, high-volume drink
pecials, advertising of alcohol to youth, the prolifera-
ion of alcohol outlets; and instituting responsible

28–37
everage service training. These approaches are

1870749-3797/04/$–see front matter
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ffective prevention measures when implemented in
he general population and are recommended for
ddressing college student drinking.5,18

The “A Matter of Degree” (AMOD) program, devel-
ped and funded by the Robert Wood Johnson Foun-
ation (RWJF) with programmatic support from the
merican Medical Association, is a coalition-based ap-
roach that brings campuses and communities to-
ether to change environments that promote heavy
lcohol consumption. The community coalition model
olds promise for addressing a wide range of social
roblems.38 Previous efforts at community-based pre-
ention have demonstrated effectiveness in reducing
onsumption and alcohol-related harms,32,39–41 and
ay be particularly appropriate in addressing college

rinking.42,43

This paper reports the results from the AMOD
rogram evaluation. Two important research questions
bout the program are addressed: (1) Can AMOD
rogram sites implement environmentally based inter-
entions to address student alcohol use? (2)
re environmentally based preventive in-

erventions associated with reductions in
tudent drinking, drinking-related harms,
nd reports of secondhand effects of alco-
ol? We hypothesized that AMOD sites
ould experience reductions in alcohol
onsumption and harms over the program
eriod, and that these positive changes
ould be greater than those observed in a set of
omparison sites from the national CAS.1,6,44,45 In
ddition, we hypothesized that, within the AMOD
rogram, sites with greater environmental preven-

ion emphasis would realize the greatest changes.

ethods
efinition of Intervention Sites

en AMOD college sites were identified from the first na-
ional CAS sample.5 The national CAS sample was divided
nto tertiles reflecting low (�36%), moderate (36% to 50%),
nd high (�50%) binge prevalence levels.6 Colleges that
ell within the high binge group and expressed commit-

ent to implementing environmental changes were invited
o submit a proposal to RWJF for consideration as an
ntervention site in fall 1996. Sites were selected on the
asis of high binge drinking rates in the 1993 survey and
illingness by the college presidents to give high priority to

he intervention program. All of the colleges participating
greed to form a college-community coalition and to
ndertake environmental strategies in responding to heavy
rinking by students.
Of the 11 schools asked to apply for grants under the

MOD program, ten did so, and all were accepted into the
rogram. Six sites made up the first cohort of the AMOD
rogram, and four additional sites were selected in 1997. Sites
ere funded for a year at the outset of the program to begin

re
Com
on pa
orming coalitions of stakeholders from the campus and the r

88 American Journal of Preventive Medicine, Volume 27, Num
ommunity and to start the planning process for their activ-
ties. Intervention activities began 1 to 2 years following the
nitial award of the grants.

efinition of Comparison Sites

he remainder of the high binge colleges that participated in
ubsequent CAS surveys in 1997, 1999, and 2001 (n �32)
erved as comparison sites to track secular change on the
ame outcome measures.46

easuring Program Implementation and
nvironmental Programming

he evaluation was guided by a program logic model that
orecast change at three levels of outcome.43 Program inter-
ention efforts were expected to alter alcohol-related access
nd availability, price, promotions, and advertising to pro-
uce changes in alcohol-related policies and practices (level
), alcohol availability and norms (level 2), and high-risk
rinking and related harms (level 3). The AMOD logic model
Harvard School of Public Health, “A Matter of Degree”

Program Evaluation, available at www.hsph.harvard-
.edu/amod/logicmod.html) reflects a systems view of
behavior, in which drinking-related norms and
behaviors result from interactions over time and
space between individuals and their environ-
ments.47,48 While the logic model proposes a
sequential ordering of outcomes as the primary
direction of effect, reciprocal effects among out-
comes may occur (e.g., shifts in norms about the
acceptability of alcohol abuse may precede policy

r program development).
The AMOD is a demonstration program.49 Demonstration

rograms often require the development of specialized im-
lementation measures to prospectively track implemented

nterventions to characterize the natural process of commu-
ity change.49–53 The AMOD evaluation team included a

eam of trained local (field) evaluators, who served as partic-
pant observers of coalition activities and were staffed from
he AMOD site communities (i.e., they lived and worked at
he sites). These team members observed coalition activities,
nterviewed key members of the program staff, and reviewed
ocal documents and communications to comprehensively
nd prospectively track coalition activities and interventions.
ield staff submitted standardized descriptions of imple-
ented interventions from 1997 to 2001 to the national

valuation office using a formal protocol and theory-based
ntervention categorization system rooted in the public health

odel of agent/host/environment.26,54 This model, when
pplied to alcohol abuse prevention, defines features of the
everage alcohol (price, composition, labeling, packaging),
haracteristics of the individual drinker (knowledge, atti-
udes, intentions, skills), and the environmental context
ithin which both the alcohol and the individual drinker exist
advertising/promotion, availability, physical context, socio-
ultural context, legal sanctions, key influencers, and
nstitutions).

Subsequently, a primary reader at the national office re-
iewed field reports and confirmed the coding of each
iscrete intervention, after which a team of secondary readers

d
tary
260.
See
late
men
ge
eviewed the reports against the original submitted descrip-

ber 3



t
l
b

w
e
i
d
w
n
t
p
c
f

S

T
s
a
b
1
l

P
r
d
s
d
p
A
a
a
F
p

O
e
r
t
s

1
2

3

4

F

5
6

7

e
u
s
s

f
s
t
r
(
w
e
s
t
o
n
s

M
o
a
u
a
“
“

D

M
d
w
c
d
i
m
s

e
t
�
m
m
r
o

t
f
s
l
s
f
w
p
c

m
o
i
c
c
A
a
t
8

W
f

ions, and raised questions about coding, interpretation, and
abeling. Final codification of program elements was achieved
y the consensus of multiple readers.49

Once all data were coded and summarized, a debriefing
ith site staff was conducted to ensure reliability, transpar-
ncy, and feedback of process data. The extent of program
mplementation was determined by tallying the number of
iscrete interventions that were implemented at each site
ithin program areas. Sites were ranked according to the
umber of implemented environmental interventions and

hen divided into two groups: high and low environmental
rogramming. The site rankings were developed prior to
onducting the outcome analyses in conjunction with regular
eedback of information to the sites.

tudy Measures

he survey. The AMOD program evaluation used the CAS
urvey, a 20-page mailed questionnaire that asks questions
bout students’ alcohol use and associated problems, and
ackground characteristics. The CAS was first administered in
993 using a standard set of questions adapted from other
arge-scale surveys.55,56

rocedure. An administrator at each school provided a list of
andomly selected, full-time undergraduate students enrolled
uring each survey year. Comparison schools sampled 225
tudents, and AMOD program schools sampled 750 students
uring the years enrolled in the program. Program partici-
ant schools were surveyed annually between February and
pril, while comparison schools were surveyed in 1997, 1999,
nd 2001 only. A subcontractor conducted the questionnaire
dministration and delivered final data sets for analysis.
urther details on the CAS survey procedures and sampling
lan are provided elsewhere.1,6,44,45

utcome measurement. Multiple outcome measures were
mployed in three categories: alcohol consumption, alcohol-
elated harms, and secondhand effects of alcohol consump-
ion by others.1,6,44,45 The following seven measures of con-
umption were used.

. any alcohol use in the past year,

. binge drinking, defined as five or more (for men) or four
or more (for women) drinks per drinking occasion at least
once in the past 2 weeks,

. frequent binge drinking, defined as binging on three or
more occasions in the past 2 weeks, and

. uptake of binge drinking in college (defined as binging
among students who did not typically binge drink in their
last year of high school).

or students who had at least one drink in the past month

. consumption on ten or more occasions in the past 30 days,

. experiencing intoxication three or more times in the past
month, and

. usually consuming at or above a binge level when drinking
in the past month.

Eleven items were used to measure students’ experiences of
ducational, interpersonal, health, or safety problems attrib-
table to their own drinking since the beginning of the
chool year, and these questions were analyzed only for

tudents who drank alcohol in the past year. Problems ranged p
rom a hangover or missing a class, to more serious problems
uch as getting in trouble with the police or receiving medical
reatment for an alcohol overdose. The number of students
eporting five or more of these alcohol-related problems
excluding hangover and including driving after drinking)
as examined. All students were asked whether they experi-
nced negative consequences due to other students’ drinking
ince the beginning of the school year (secondhand effects);
hese ranged from interruptions of sleep and study to verbal
r physical assaults and destruction of personal property. The
umber of students experiencing more than three of these
econdhand effects was examined.

easuring intermediate effect. One important component
f the approach adopted by the AMOD program is restricting
ccess to alcohol. We analyzed whether this was occurring by
sing the survey question: How easy is it for you to obtain
lcohol? Response categories were “very difficult,” “difficult,”
easy,” and “very easy.” This variable was dichotomized into
difficult” and “easy.”

ata Analysis

easuring change over time. We used a quasi-experimental
esign46 and two sets of comparisons. Outcome measures
ere assessed for change over time for all ten AMOD colleges
ompared to 32 referent colleges. The AMOD sites were then
isaggregated into two groups: those with high program

mplementation (n�5), and those with a low program imple-
entation (n�5). The ten sites were then analyzed over time

imultaneously in comparison to the referent colleges.
The prevalence rate point estimate at each college was

stimated by aggregating individual responses after removing
he missing data for that outcome. Missing data comprised
5% for all outcome variables by year and �1.5% for the
ajority of outcomes. The marginal multivariate logistic
odel57 was used to examine change in outcome prevalence

ates at the college level over time and to compare change
ver time between intervention and referent colleges.
Two separate statistical tests were employed to analyze

hese data. The first was a test for trend using all data available
or the 1997–2001 period. The test for trend compared the
lope over time for intervention colleges and referent col-
eges; the associated p values from these analyses are pre-
ented. In addition, for ease of interpretation, the change
rom the baseline year (1997) to the end point (2001) only
as analyzed. The change results for the baseline and end-
oint years are expressed as odds ratios with corresponding
onfidence intervals in subsequent text and tables.

School response rate was included as a covariate in all
odels to adjust for potential response bias. The percentage

f students who engaged in binge drinking in high school was
ncluded as a covariate in the modeling of the alcohol
onsumption outcomes model to adjust for changes in the
omposition of each college population over time. The
MOD program cohort was included in models (where
ppropriate) to adjust for the staggered nature of entry into
he program. All analyses were conducted using SAS version
.2 (SAS Institute, Cary NC, 1994) on the Unix platform.

eighting and standardization. Comparisons were per-
ormed over time using a direct standardization procedure to

rotect against falsely attributing change on outcome mea-

Am J Prev Med 2004;27(3) 189
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ures to changes in demographic characteristics. The stan-
ardization procedure used eight strata (i.e., gender by two
ge groups—�22 vs other—and two ethnic groups—white vs
ther) of each school’s underlying demographic characteris-
ic at baseline as a reference. No school in the AMOD
rogram intentionally altered their admissions practices to
ddress problem drinking. With the assumption that col-
ege demographic characteristics remained constant, the
otential selection bias in the prevalence rate of each
utcome measure was reduced for all survey years and can
eliably interpret changes over time. All analyses used
eighted data only.

indings
ite Characteristics

he AMOD program and comparison sites reflect a
iversity of demographic characteristics (Table 1). Pro-
ram and comparison sites did not differ except with
egard to National Collegiate Athletic Association Divi-
ion 1 athletics programs. The AMOD sites also differed
rom comparison colleges in their binge drinking rate
nd response rate to the survey, although the absolute
ifference was small. There was no change in the rate of
inge drinking while the students were in high school

n the comparison colleges during the study period
adjusted odds ratio [AOR]�0.91, 95% confidence
nterval [CI]�0.82–1.0, test for trend p �0.1690), while
he low environment sites declined significantly
AOR�0.82, 95% CI�0.68–0.99, test for trend
�0.0351). High school binge drinking rates over time

able 1. Demographic characteristics of AMOD program an

emographic characteristic
A
(n

ublic university 9
ommuter school 0
egion
Northeast 2
South 4
Northcentral 3
West 1

nrollment >10,000 students 8
dmissions competitiveness (Baron’s rating)
Noncompetitive 0
Competitive 4
Very 4
Most 2

ocation
Suburban/urban 7
Small town/rural 3
CAA Division 1 athletics 10
inge drinking rate 59
reek students 21

Fischer’s exact test, except where noted.
Mean prevalence (standard deviation).
Wilcoxon–Mann–Whitney test p value.
Significant at 0.05 level (bolded).
MOD, A Matter of Degree; NCAA, National Collegiate Athletic Ass
t the high environment sites did not differ significantly S

90 American Journal of Preventive Medicine, Volume 27, Num
rom the comparison sites (AOR�0.89, 95% CI�0.73–
.07, test for trend p �0.2266).

rogram Implementation

igh and low environment status was based on the
istribution of efforts across the entire program. High
n�5) and low (n�5) environment sites within the
MOD program differed substantially in the extent of
rogram implementation, independent of program
ohort (i.e., AMOD cohorts were equally distributed in
he high and low environment groups), and the demar-
ation between high and low environmental change
ites was also independent of program cohort. High
nvironment sites had substantially more implemented
nterventions (188 vs 67) and interventions that ad-
ressed the environment (158 vs 46) than low environ-
ent sites, while the difference between these groups

f sites was less pronounced with regard to interven-
ions targeting the individual (30 vs 21). A summary of
nterventions by category from this theoretical model
or the high and low environment sites and examples
ithin each category is provided in Table 2.

ntermediate Effects on Ease of Obtaining
lcohol

ategorization of sites into high and low environmental
hange groups was validated against student reports
bout ease of obtaining alcohol, a measure of interme-
iate program effect, over the intervention period.

parison sites at baseline

program
)

Comparison sites
(n � 32) p valuea

22 0.2451
0

11 0.4103
7 0.4658

13 0.7152
1 0.4239

18 0.2696

7 0.1683
14 1.0000
8 0.4331
3 0.5773

13 0.1520
19
20 0.0400*

(8.1)b 51.4% (9.4)b 0.0237c*
(12.7)b 15.4% (9.6)b 0.2729c

n.
d com

MOD
� 10

.0%

.1%
tudents at high environment AMOD colleges reported

ber 3
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igher rates of difficulty obtaining alcohol over time
7.8 in 1997 and 10.4 in 2001, AOR�1.58, 95%
I�1.16–2.16 for 2001 compared with 1997, test for

rend p �0.0016), while the low environment sites did
ot differ (10.4 in 1997 and 10.8 in 2001, AOR�1.29,
5% CI�0.96–1.74 for 2001 compared with 1997, test
or trend p �0.0787) from the change in the compari-
on colleges (10.8 in 1997 and 10.4 in 2001, AOR�0.94,
5% CI�0.81–1.10 for 2001 compared with 1997, test
or trend p �0.3729).

ehavioral Effects

lcohol consumption. No pattern of significant change
as observed over time when the ten AMOD schools
ere compared to the 32 referent colleges for any of

he alcohol consumption outcome measures; for any
lcohol use in the past year (AOR�0.96, 95% CI�0.75–
.23, test for trend p�0.2235); binge drinking
AOR�0.99, 95% CI�0.84–1.15, test for trend
�0.6179); frequent binge drinking (AOR�0.87, 95%
I�0.74–1.02, test for trend p �0.0608); taking up
inge drinking in college (AOR�0.99, 95% CI�0.81–
.20, test for trend p �0.9999); drinking on ten or
ore occasions in the past 30 days (AOR�0.87, 95%
I�0.72–1.05, test for trend p �0.2136); drunkenness
n more than three occasions in the past 30 days
AOR�0.85, 95% CI�0.72–1.01, test for trend
�0.085); and usually binged when drinking

AOR�1.07, 95% CI�0.90–1.28, test for trend

able 2. Environmental interventions implemented in high
rogram by category

Interventions implemen

ype of intervention
High environment
sites

Low env
sites

vailability 26 5

egal sanction 21 4

hysical context 8 2

dvertising and promotion 7 4

ey influencers 16 8

ociocultural context 79 23
�0.6448). t
When the group of sites with greatest implementa-
ion of environmental programming was examined,
ignificant declines in six of the seven consumption
utcome measures were observed over the 1997–2001
eriod (Table 3). The change was in contrast to either
at or increasing secular change in these measures
bserved over the same period at the 32 referent
chools. The pattern of decreasing relative risk over
ime persisted when each school was systematically
emoved from the high intervention cohort and the
odels were re-estimated. This sensitivity analysis sug-

ests that no single school drove the observed declines.
o significant decrease was observed in the five low
nvironment AMOD colleges for any alcohol consump-
ion measure compared with the referent colleges
Table 4).

lcohol-related harms. Considering all ten AMOD pro-
ram sites in aggregate, significant declines were ob-
erved in only two of 11 alcohol-related harms over the
valuation period. There were declines in the percent-
ge of students reporting that they missed a class due to
heir alcohol use (AOR�0.77, 95% CI�0.65–0.90, test
or trend p �0.0001). Additionally, driving after con-
uming five or more drinks was significantly different
AOR�0.64, 95% CI�0.49–0.84, test for trend
�0.0440) relative to an increase over time among the

omparison sites (AOR�1.28, 95% CI�1.10–1.48, test
or trend p �0.0005). Each of the other harms related

ow implementation sites in the “A Matter of Degree”

ent
Examples of interventions

Keg registration
Mandatory responsible beverage service training
Curbs on selling alcohol without a license
Overservice enforcement
Restrictive policy for Greek students
Campus–community police collaboration on wild

party enforcement
Increasing penalties and sanctioning policies
Substance-free residence halls
Enforcement of bar capacity
Outreach and education to student landlords
Ban on alcohol ads in student newspapers
Ban on alcohol-related items in the student

bookstore
Ban on alcohol advertising in the athletic

department
Parental notification policy
Staffed and trained peer intervention teams
Increased outreach to faculty
Alcohol-free programming
Letter-writing campaign
Faculty senate resolution
and l

ted

ironm
o drinking did not change significantly.

Am J Prev Med 2004;27(3) 191
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When the sites were examined according to their
egree of program implementation, a significant de-
line was observed in nine of 11 alcohol-related harm
utcomes over the evaluation period at the five high
nvironment sites (Table 4). Over time, significantly
ewer students reported that they had a hangover,

issed a class, fell behind in their school work, forgot
here they were or what they did, got into an argu-
ent, vandalized someone else’s property, or were hurt

r injured because of their drinking. In contrast, three
arms declined significantly at the five low environment
ites: had a hangover, missed a class, and fell behind in
choolwork. One harm—engaging in unplanned sex be-
ause of drinking—declined in the comparison schools
elative to its baseline level and four increased: had a
angover, missed a class, got in trouble with the police,
nd drove after consuming five or more drinks.

There was no change in the percentage of drinkers
ho reported more than five problems related to their
rinking among the ten sites in aggregate, the five low
nvironment sites, or the 32 comparison sites. This
easure declined among students at the five high

nvironment sites (Table 4).

lcohol-related secondhand effects. No significant
hanges in the report of alcohol-related secondhand

able 3. Alcohol consumption over time at high and low en

onsumption Site

ny alcohol use AMOD high environment
Low AMOD
Comparison

inge drinking AMOD high environment
Low AMOD
Comparison

requent binge drinking AMOD high environment
Low AMOD
Comparison

ake up binge drinking in AMOD high environment
college Low AMOD

Comparison
rinks on ten or more AMOD high environment
occasions in last 30 daysb Low AMOD

Comparison
runk on three or more AMOD high environment
occasions in last 30 daysb Low AMOD

Comparison
sually binges when drinking AMOD high environment

Low AMOD
Comparison

ote: Adjusted for site survey response rate and percent of students
Among high school nonbingers only.
Among those who drank in the past year only.
Significant at 0.01 level (bolded).
*Significant at 0.05 level (bolded).
MOD, A Matter of Degree; CI, confidence interval.
ffects were found at the AMOD program sites when i

92 American Journal of Preventive Medicine, Volume 27, Num
hey were examined in aggregate. When the AMOD
ites were disaggregated according to program imple-
entation, a different pattern emerged. Among stu-

ents at the five high environment AMOD sites, signif-
cant declines were observed in five out of nine alcohol-
elated secondhand effects (Table 5). Declines were
lso observed for assault, baby-sitting a drunken stu-
ent, finding vomit, study or sleep interrupted, and
xperiencing an unwanted sexual advance. No declines
n any secondhand effects were observed at the five low
nvironment AMOD sites. Reports of three or more
econdhand effects declined at the five high environ-
ent AMOD sites, while the absolute decline in aggre-

ate secondhand effects at the five low environment
MOD sites did not differ from stable or downward

hifts at the 32 comparison schools.

iscussion

sing longitudinal analyses to test for time trends, no
onsistent pattern of declines was found in alcohol
onsumption, alcohol-related harms, or secondhand
ffects of alcohol use in the ten sites that participated in
he AMOD program. However, when these ten sites
ere disaggregated into two groups according to their

ment AMOD and comparison sites

Prevalence by year (%)

7 1998 1999 2000 2001

Change 1997 to
2001
% (CI)

Test for
trend p
valuea

1 89.7 89.9 88.1 89.1 0.91 (0.69–1.21) 0.2235
5 88.3 86.9 87.5 86.6 0.77 (0.59–1.02) 0.0837
3 — 86.8 — 87.4 1.29 (1.12–1.49) 0.0012*
2 65.5 61.7 58.2 59.4 0.81 (0.68–0.97) 0.0006*
0 57.4 56.7 53.9 54.8 0.93 (0.78–1.12) 0.2223
3 — 56.2 — 54.3 1.19 (1.08–1.32) 0.0005*
6 41.8 35.1 32.6 34.4 0.75 (0.62–0.90) <0.0001*
7 32.1 32.5 30.7 31.3 0.90 (0.74–1.08) 0.1093
1 — 31.6 — 31.1 1.34 (1.20–1.49) <0.0001*
7 51.8 44.9 42.0 42.7 0.76 (0.61–0.96) 0.0016*
5 41.2 39.8 40.9 40.4 0.84 (0.68–1.05) 0.1992
6 — 42.4 — 40.9 1.00 (0.89–1.13) 0.9786
4 33.6 26.4 29.3 29.6 0.69 (0.56–0.86) 0.0002*
5 27.7 27.7 29.6 29.2 0.96 (0.77–1.19) 0.6269
0 — 27.2 — 27.1 1.20 (1.06–1.37) 0.0200**
0 50.7 37.1 38.3 37.8 0.68 (0.55–0.83) <0.0001*
9 39.9 38.4 38.5 38.5 0.97 (0.79–1.19) 0.4090
1 — 37.1 — 35.1 1.17 (1.04–1.31) 0.0129*
8 54.2 53.3 52.4 49.5 0.79 (0.64–0.97) 0.0040*
6 48.2 49.2 47.0 46.8 1.12 (0.92–1.37) 0.2818
9 — 54.1 — 47.1 1.11 (0.98–1.25) 0.0677

inge drank in high school.
viron
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ions, statistically significant decreases were found in
eports on multiple measures of consumption, harms,
nd secondhand effect among students at sites that
mployed more environmental prevention program-
ing compared to the same data from students at the

ow implementation sites and comparison schools.
hese findings correspond with the AMOD program

ogic model and with reports about the types of inter-
entions conducted at participant sites. Within the
MOD program, sites that implemented greater depth
nd breadth of environmental programming reported

able 4. Alcohol-related harms over time at high and low en

arm Site

angover AMOD high environment
Low AMOD
Comparison

iss a class AMOD high environment
Low AMOD
Comparison

all behind in school AMOD high environment
Low AMOD
Comparison

o something regretted AMOD high environment
Low AMOD
Comparison

orgot where they were AMOD high environment
Low AMOD
Comparison

ot into an argument AMOD high environment
Low AMOD
Comparison

nplanned sex AMOD high environment
Low AMOD
Comparison

nprotected sex AMOD high environment
Low AMOD
Comparison

andalism AMOD high environment
Low AMOD
Comparison

ot in trouble with police AMOD high environment
Low AMOD
Comparison

ot hurt or injured AMOD high environment
Low AMOD
Comparison

edical treatment for overdose AMOD high environment
Low AMOD
Comparison

rove after five or more AMOD high environment
drinks Low AMOD

Comparison
ive or more alcohol-related AMOD high environment
problems Low AMOD

Comparison

Among those who drank in the past year only.
Adjusted for site survey response rate.
Significant at 0.01 level (bolded).
*Significant at 0.05 level (bolded).
MOD, A Matter of Degree; CI, confidence interval.
onsistent declines in consumption and harms. p
These findings suggest that receipt of program funds
nd public awareness of the effort through the media
nd public announcements were not sufficient to pro-
uce change. Contrary to concerns that restricting
ccess and availability through local supply-side efforts
ould increase drinking/driving patterns, reports of
inge drinking and driving among students who drive
id not increase at the high environmental change sites.
The findings about program efficacy indicate prom-

se for coalition-based environmental prevention strat-
gies. They are especially so given that the AMOD

ment AMOD and comparison sitesa

Prevalence by year Change 1997 to
2001
% (CI)b

Test for
trend
p valueb7 1998 1999 2000 2001

78.6 74.6 70.4 72.6 0.77 (0.62–0.95) 0.0001*
73.3 70.7 68.4 69.3 0.72 (0.58–0.84) 0.0003*

— 68.5 — 69.1 1.13 (1.01–1.26) 0.0268**
51.4 43.1 34.2 39.5 0.60 (0.50–0.73) <.0001*
41.3 39.2 35.4 35.1 0.69 (0.57–0.89) <.0001*

— 35.1 — 36.2 1.09 (0.98–1.22) 0.1532
35.7 31.0 26.0 27.6 0.77 (0.62–0.94) 0.0002*
34.0 29.5 26.1 25.3 0.75 (0.61–0.92) 0.0001*

— 25.2 — 24.6 0.95 (0.84–1.07) 0.4929
50.8 46.1 40.9 44.2 0.83 (0.69–1.00) 0.0012*
43.6 44.4 40.5 39.7 0.94 (0.78–1.14) 0.4667

— 42.1 — 39.6 0.96 (0.87–1.07) 0.3017
45.5 37.3 35.5 34.2 0.77 (0.63–0.93) 0.0001*
38.7 36.4 32.1 34.7 1.05 (0.87–1.28) 0.3341

— 34.1 — 30.4 0.94 (0.85–1.05) 0.3293
32.6 28.7 24.4 26.2 0.77 (0.62–0.94) 0.0003*
29.2 28.3 26.1 26.3 0.93 (0.75–1.14) 0.2868

— 27.2 — 27.6 0.96 (0.85–1.08) 0.3791
30.0 27.0 23.9 26.1 0.86 (0.69–1.06) 0.0228**
28.3 26.5 23.7 23.8 1.01 (0.82–1.25) 0.6948

— 26.4 — 23.7 0.87 (0.77–0.98) 0.0244**
12.4 10.8 12.1 11.3 0.93 (0.70–1.25) 0.8529
9.6 11.3 9.5 10.3 0.88 (0.66–1.18) 0.5459
— 11.6 — 11.9 0.92 (0.79–1.08) 0.3309

19.0 14.3 12.6 13.6 0.72 (0.56–0.94) 0.0006*
15.8 15.2 12.7 12.5 0.93 (0.70–1.22) 0.1744

— 14.0 — 13.9 0.92 (0.79–1.06) 0.2856
11.7 8.6 7.2 8.9 0.75 (0.54–1.05) 0.0072*
7.0 6.8 5.3 7.8 0.92 (0.65–1.31) 0.2232
— 7.5 — 7.3 1.14 (0.94–1.38) 0.1934

22.1 19.1 13.7 17.2 0.76 (0.59–0.96) 0.0003*
17.5 16.8 15.4 18.2 1.11 (0.87–1.42) 0.8692

— 15.5 — 16.2 1.01 (0.88–1.16) 0.8792
0.7 0.6 0.5 0.7 1.01 (0.34–2.97) 0.9145
0.5 0.3 0.4 0.7 1.32 (0.43–4.06) 0.6580
— 0.6 — 0.7 0.91 (0.50–1.65) 0.7539

14.1 18.4 18.5 15.9 0.92 (0.69–1.21) 0.9594
10.4 15.6 15.7 12.6 0.73 (0.54–1.00) 0.6071

— 18.8 — 16.6 1.30 (1.12–1.51) 0.0004*
34.8 28.4 23.7 26.0 0.70 (0.56–0.86) <0.0001*
28.0 27.6 23.4 24.7 0.88 (0.71–1.09) 0.0584

— 23.9 — 24.7 1.00 (0.89–1.13) 0.9586
viron

199

71.6
74.1
67.4
46.6
44.1
35.6
32.4
33.5
25.8
47.8
40.9
42.6
39.2
33.9
33.0
31.3
28.1
27.9
29.5
24.3
27.0
12.1
11.8
12.7
17.1
13.8
14.6

9.4
7.2
6.9

18.8
14.3
15.9

0.7
0.4
0.8

19.0
16.6
15.3
31.6
25.0
25.2
rogram was only partially completed at the time of this
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rst quasi-experimental outcome analysis. While it is
remature to declare the program a “success,” given

hat the program is still operating, findings are an
mportant indication of the potential this model holds.
ontinued assessment to ascertain final program effi-
acy in a dynamic secular context and with further
rogram development is essential.
In reviewing the findings, it is important to consider

he challenges of the research. As with all studies that
ncorporate self-report measures, these findings were
ubject to response bias. However, self-report surveys
re common in studies examining alcohol use and
enerally considered to be valid and reliable.58,60 In
ddition, response rates were slightly lower among the
MOD sites, but were included as a covariate in each
nalytic model. We also used weighted data to better
epresent the underlying demographic distribution of
ach college. Greater pressure may exist at intervention
ites leading to under-reporting of risky or illicit behav-
ors. However, if that is the case, it would be expected

able 5. Secondhand effects of alcohol over time at high an

econdhand effect Site

nsulted AMOD high environmen
Low AMOD
Comparison

ot in an argument AMOD high environmen
Low AMOD
Comparison

ssaulted AMOD high environmen
Low AMOD
Comparison

roperty vandalized AMOD high environmen
Low AMOD
Comparison

ad to babysit a student AMOD high environmen
Low AMOD
Comparison

ound vomit AMOD high environmen
Low AMOD
Comparison

tudy or sleep disrupted AMOD high environmen
Other AMOD
Comparison

nwanted sexual advance AMOD high environmen
Low AMOD
Comparison

ate rape AMOD high environmen
Low AMOD
Comparison

hree or more secondhand effects AMOD high environmen
Low AMOD
Comparison

Adjusted for site survey response rate.
Significant at 0.01 level (bolded).
*Significant at 0.05 level.
MOD, A Matter of Difference; CI, confidence interval.
hat the response bias would operate equally at all r

94 American Journal of Preventive Medicine, Volume 27, Num
ntervention sites, yet we found that high environment
ites showed a pattern of declines in the outcome
easures while the low environment program sites did

ot. The study also had smaller sample sizes and fewer
ime points for observing the comparison schools,
lthough the samples were randomly drawn, anony-
ous, and confidential. The smaller sample sizes may

ecrease the measurement precision and make it more
ifficult to detect true change over time.
The quasi-experimental time-series design employed

n this study was subject to several limitations.46 Sites
ere not randomly assigned to the AMOD program,
ut were selected on the basis of high binge-drinking
ates, an interest in dealing with this problem, and
ommitment to an intervention model. Comparison
olleges were identified from the original pool of
olleges surveyed in the 1993 CAS with similar binge-
rinking rates to address potential threats to validity of
istory and maturation. Given the higher starting point
n many of the outcome measures for the high envi-

environment AMOD and comparison sites

Prevalence by year

997 1998 1999 2000 2001

Change 1997 to
2001
% (CI)a

Test for trend
p valuea

0.4 42.5 41.6 35.8 35.7 0.85 (0.71–1.02) 0.0078*
7.7 39.1 37.8 37.5 34.2 1.06 (0.89–1.28) 0.4122
7.6 37.9 34.4 0.90 (0.82–0.99) 0.0380**
5.8 37.5 35.0 28.7 31.8 0.84 (0.69–1.01) 0.0021*
0.9 30.0 32.9 29.1 29.7 1.00 (0.82–1.20) 0.7914
2.4 — 33.4 — 30.8 0.93 (0.84–1.03) 0.2489
9.6 20.8 18.3 14.2 17.0 0.75 (0.60–0.95) 0.0002*
5.2 15.9 15.9 13.7 15.3 1.11 (0.87–1.41) 0.9722
6.8 — 17.3 — 15.4 0.91 (0.80–1.04) 0.2057
1.4 26.3 21.9 19.3 21.0 0.79 (0.64–0.98) 0.0019*
5.4 23.0 21.6 19.9 22.2 0.98 (0.79–1.20) 0.2839
0.5 — 19.3 — 20.9 1.04 (0.92–1.16) 0.6150
3.4 65.9 65.0 57.2 60.3 0.71 (0.59–0.85) <0.0001*
7.9 61.0 60.6 55.6 59.9 0.99 (0.83–1.19) 0.1667
0.6 — 62.3 — 60.6 1.06 (0.96–1.17) 0.2952
9.4 51.8 46.6 38.5 41.4 0.71 (0.59–0.85) <0.0001*
3.0 46.6 42.9 36.8 39.4 1.12 (0.94–1.33) 0.3831
6.7 — 43.4 — 38.5 0.68 (0.62–0.75) <0.0001*
4.7 71.0 62.9 56.4 57.6 0.67 (0.55–0.80) <0.0001*
9.5 63.8 59.5 55.4 58.3 1.09 (0.91–1.31) 0.7856
0.4 — 59.2 — 55.1 0.84 (0.76–0.92) 0.0003*
1.6 35.8 31.3 26.5 27.8 0.74 (0.61–0.90) <0.0001*
7.0 29.0 29.3 26.4 27.6 0.98 (0.81–1.19) 0.4453
7.8 — 30.3 — 26.9 0.99 (0.89–1.10) 0.9118
2.8 2.5 2.1 1.5 2.6 0.76 (0.42–1.38) 0.1508
1.6 1.6 1.8 1.2 1.6 0.90 (0.45–1.82) 0.4859
1.5 — 1.6 — 1.6 1.16 (0.79–1.69) 0.4367
0.8 67.7 61.3 51.4 54.5 0.67 (0.56–0.81) <0.0001*
6.0 58.0 56.0 51.0 52.1 1.01 (0.84–1.20) 0.3166
6.9 — 57.1 — 52.6 0.86 (0.78–0.94) 0.0013*
d low

1

t 4
3
3

t 3
3
3

t 1
1
1

t 2
2
2

t 6
5
6

t 4
4
4

t 6
5
6
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2
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5
5

onmental sites, it is possible that the results reflect a
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egression to the mean. However, the sites were not
elected into the high and low environment groups on
he basis of their pre-test score.

Further, a longitudinal data analytic strategy was used
o test these data, and the multiple observations over
ime help to improve reliability and protect against an
lternative explanation of regression to the mean.46 It is
lso possible that the sites with the highest drinking
ates at the outset of the program may have been more
ighly motivated to act to change their environment.
owever, sites were only provided data about their own
rinking rates, and were not informed where their sites
anked within the program or relative to comparison
olleges.

We were constrained by our limited ability to report
n prevention efforts at comparison sites. Our previous
esearch on two national samples of colleges found that
nvironmental approaches that address the supply of
lcohol available to college students at U.S. colleges are
are but increasing.7 However, the effect of having
ore of these types of interventions in the comparison

roup would be to bias the findings to a null result.
These findings show that an environmental preven-

ion program can be implemented within college com-
unities and can lead to reductions in alcohol con-

umption and related harms, with benefits accruing to
rinkers as well as those around them. Changing con-
itions that shape drinking-related choices, opportuni-
ies, and consequences for drinkers and those that
upply them with alcohol appear to be key ingredients
o an effective public health prevention program.

The ability to demonstrate promising findings for the
MOD program is the first step in understanding more
bout the dynamics of prevention. It will be important
o update this research in successive years to check on
ustainability and continuation of program effects. Sim-
larly, it will be important to follow this study with
etailed analyses of program data to identify the most
ffective elements of environmental prevention pro-
ramming and their underlying social and behavioral
echanisms. Studying these areas in depth will help to

dentify model programs as well as to make recommen-
ations for their adaptation and replication in other
ettings.
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