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ABSTRACT. Objective: The purpose of this research was to examine
whether the clustering of underage risky drinking and its consequences
within communities might arise from shared perceptions regarding
underage drinking as well as the social context of drinking. Method:
The Enforcing Underage Drinking Laws Randomized Community Trial
provided data from repeated cross-sectional samples of 5,017 current
drinkers (2,619 male) ages 14-20 years from 68 communities surveyed
in 2004, 2006, and 2007. Alternating logistic regressions were used
to estimate the influence of social factors on the clustering of getting
drunk, heavy episodic drinking, nonviolent consequences, and driving
after drinking or riding with a drinking driver. Results: The clustering
of getting drunk, heavy episodic drinking, and nonviolent consequences
was no longer statistically significant after adjustment for drinking with

friends and drinking with parents. Parents providing alcohol explained
the clustering of heavy episodic drinking and nonviolent consequences,
whereas drinking with other underage drinkers and friends providing
alcohol explained the clustering of nonviolent consequences. Drinking
with friends or other underage drinkers and friends providing alcohol
increased the risk of these behaviors, whereas drinking with parents and
parents providing alcohol were protective. Perceptions regarding peer
drinking, community norms, consequences for drinking, and drinking at
a party did not influence clustering. Conclusions: These findings sug-
gest that interventions to reduce underage risky drinking in communities
should focus on the differential effects of the social context in which
drinking occurs. (J. Stud. Alcohol Drugs, 73, 890-898, 2012)

Y THE TIME YOUTH REACH 8th GRADE, a third

have tried alcohol, and by 12th grade the proportion
increases to almost three fourths (Johnston et al., 2011).
From a public health perspective, rates of heavy episodic
drinking, which increase dramatically during this same
developmental period (7% of 8th graders and 23% of 12th
graders report heavy episodic drinking at least once in the
past 2 weeks), are of particular concern (Johnston et al.,
2011). This pattern of drinking is risky and too often results
in widespread consequences that may negatively affect a
youth’s successful transition from adolescence to adulthood.
These consequences include motor-vehicle crashes, uninten-
tional injuries, violent and aggressive behaviors, and unsafe
sexual practices (Brown et al., 2000).

Although researchers have identified several individual
and community-level influences on underage drinking
(Johnston et al., 2011; Reboussin et al., 2006, 2010; Song
et al., 2009), each adolescent is also making decisions about
drinking within a particular social setting. In contrast to the
early developmental years, adolescents spend approximately
twice as much time with peers as they spend with parents or
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other adults, making peers a major source of socialization
and development for adolescents (National Research Council
and Institute of Medicine, 2004). Youth may be influenced
by their peers directly (e.g., by observing peers’ behavior, by
peer pressure, and by peers providing alcohol) and indirectly
(e.g., by their perceptions of whether their peers are drink-
ing). Several researchers have shown that perceived use of
alcohol by one’s peers independently predicts self-reported
alcohol use (Olds and Thombs, 2001; Prinstein and Wang,
2005; Reboussin et al., 2006; Song et al., 2012).

Oetting and Beauvais (1986a, 1986b) proposed “peer
cluster theory” as a means to explain the strong relationship
typically found between drug use and the drug involvement
of peers. The basic premise is that adolescent drug use is
almost entirely a group activity, taking place in the social
context of peer clusters. Peer clusters consist of small groups
of friends that share attitudes and drugs and establish group
norms for drug use. Drinking with peers, especially in unsu-
pervised settings, has been shown to be associated with the
heaviest alcohol consumption by adolescents (Connolly et
al., 1992; Hartford and Spiegler, 1983). Large parties appear
to be especially risky. For example, among high school stu-
dents, those consuming five or more drinks on the last drink-
ing occasion were more likely to report being in a group of
11 or more than those who reported consuming less alcohol
(Mayer et al., 1998).

Although evidence suggests that peers have a greater
influence on adolescent drinking than do parents (Kuther,
2002; Reboussin et al., 2006), parents remain important
during the teen years. We know from prior research that
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parental monitoring and involvement are key components
in reducing adolescent alcohol use (Bahr et al., 1995, 2005;
DiClemente et al., 2001; Jackson et al., 1997; Reifman et
al., 1998), as are parental norms against underage drinking
(Sieving et al., 2000) and perceived parental consequences
for drinking (Foley et al., 2004). There is some evidence
that parental provision of alcohol and drinking with parents
is protective against risky drinking, although parental provi-
sion of alcohol at a party increases the risk (Foley et al.,
2004). Not only are youth influenced by parental norms for
drinking, but community norms and perceived availability of
alcohol have been shown to influence underage drinking as
well (Lipperman-Kreda et al., 2010; Song et al., 2012).

Recently, our research group found that underage
risky drinking behaviors and consequences cluster within
communities (Reboussin et al., 2010). Clustering in this
context refers to the tendency of the behaviors of youth re-
siding within the same community to be more alike to one
another than they are to those of others from different com-
munities. One possible explanation for this clustering is the
epidemic (or social contagion) model proposed by Jencks
and Mayer (1990), which is similar to peer cluster theory.
In this framework, problem behaviors are assumed to be
contagious and operate mainly through peer influences;
adolescents engage in problem behaviors because peers liv-
ing in the same neighborhood also exhibit these behaviors.
In other words, beliefs and behaviors are transmitted from
neighbor to neighbor.

In this study, we explored whether shared perceptions
among youth residing in the same community with regard to
underage drinking, as well as drinking context, might explain
the clustering of risky drinking and consequences in com-
munities, consistent with peer cluster and social contagion
theory. We used data from a randomized community trial
of underage drinking and the alternating logistic regression
(ALR) approach to estimate clustering within communities.
ALR is a statistical method that uses pairwise odds ratios
(PWOR) to estimate the association between responses from
individuals residing in the same geographic area and for
modeling the influence of factors on this clustering (Carey
et al., 1993).

Method
Population and sample

The Enforcing Underage Drinking Laws (EUDL) Pro-
gram is a national initiative, funded by the U. S. Office of
Juvenile Justice and Delinquency Prevention, that is intended
to increase enforcement of underage drinking laws and re-
duce underage drinking. Annually from 1998 through 2007,
each of the 50 states was awarded a block grant to support
and enhance state and local efforts to prohibit the sale and
consumption of alcoholic beverages to and by minors. In

addition, each year since the program began, discretionary
grants were awarded on a competitive basis to a subset of
the states to expand the number of communities taking a
comprehensive approach to prevention of underage drinking.
The Enforcing Underage Drinking Laws Randomized Com-
munity Trial (EUDL-CT) was funded under the FY 2003
appropriation. Thirty-four intervention communities were
funded to participate in the EUDL-CT and were matched
to 34 comparison communities from five states: California,
Connecticut, Florida, Missouri, and New York (Wolfson et
al., 2005).

Data used in the analyses presented below are from a
repeated cross-sectional telephone survey of 14- to 20-year-
olds conducted in 2004, 2006, and 2007 as part of the
national evaluation of the EUDL-CT. The target sample
size for each repeated cross-section was 100 youth per com-
munity in 68 communities (34 intervention and 34 matched
comparison communities). All protocols for the study were
approved by the Wake Forest University School of Medicine
Institutional Review Board, and verbal informed consent
was obtained by the interviewers before proceeding with
the survey. (Informed assent was obtained for those younger
than age 18.) A total of 18,730 youth completed (or partially
completed) the telephone survey: 6,958 in 2004, 6,133 in
2006, and 5,639 in 2007. Of the 18,730 youth surveyed,
5,600 (or 30%) were current drinkers (defined as consuming
alcohol in the past 30 days outside of parental supervision).
This article focuses on the 5,017 current drinkers that had
complete data for analysis.

Measures—dependent variables

The clustering of risky drinking and its consequences
among current drinkers in the EUDL-CT communities was
examined based on yes/no responses constructed from the
following survey questions:

1. Getting drunk. “Over the past 12 months, on how many
days have you gotten drunk or ‘very, very high’ on alcohol?
Would you say . . . every day or almost every day, 3—5 days
a week, 1 or 2 days a week, 2 or 3 days a month, once a
month or less, 1 or 2 days in the past 12 months, never.”
Respondents who reported getting drunk almost monthly or
more (i.e., every day or almost every day, 3—5 days a week,
1 or 2 days a week, 2 or 3 days a month, once a month or
less) were contrasted with those who reported getting drunk
1 or 2 days in the past year or never.

2. Heavy episodic drinking. “Think back over the last 2
weeks. How many times have you had five or more drinks
in a row? A drink is a glass of wine, a bottle of beer, a shot
glass of distilled spirits, a mixed drink, or a wine cooler.”
Respondents who reported heavy episodic drinking one or
more times in the past 2 weeks were contrasted with respon-
dents who did not report heavy episodic drinking in the past
2 weeks.
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3. Nonviolent consequences. Respondents were asked,
“Have you had any of the following experiences after you
had been drinking?” These included being cited or arrested
for drinking, possessing, or trying to buy alcohol; being
cited or arrested for driving under the influence of alcohol;
missing any school because of drinking; being warned by
a friend about one’s drinking; passing out; being unable
to remember what happened while drinking; breaking or
damaging something; having a headache or hangover; be-
ing punished by a parent or guardian; having sex without
using a condom; and being involved in a motor vehicle
crash. Respondents who reported at least one of these con-
sequences during the past year were contrasted with those
who did not experience any consequences after drinking
during the past year.

4. Driving after drinking or riding with a driver who
had been drinking. Respondents were asked if they had
driven a car after drinking two or more drinks in an hour
or less in the past 30 days or had ridden with a driver who
had been drinking. Respondents who reported yes to either
of these questions were contrasted with all others.

Measures—demographic characteristics

Because research suggests that individuals from the
same socioeconomic status tend to reside in like communi-
ties (Coulton et al., 1996; Jencks and Mayer, 1990), it is
important to examine whether any observed clustering can
be explained by the sociodemographic characteristics of
the individuals who live in the same community. This will
provide evidence as to whether social factors have influence
over the individual disadvantage of youth that predisposes
them to participate in risky drinking (Massey, 1996; Wilson,
1996). Several individual-level characteristics of the partici-
pants—some of which mark varying levels of vulnerability,
predisposition, or risk of underage drinking and that were
found in our previous analyses of these data to be important
(Reboussin et al., 2010; Song et al., 2009)—were consid-
ered. These include age, gender, race, parental education,
and family structure as defined in Table 2.

Measures—social influences

We examined whether the clustering of risky drinking
and its consequences in communities might be explained by
shared perceptions regarding drinking, as well as the social
context in which drinking occurs, based on responses to the
following questions:

1. Parental consequences. Respondents were asked, “If
your parents(s) (or guardian) caught you after you had been
drinking, which of the following do you think they would
do?” and were provided with separate responses for “talk
with you about drinking,” “yell at you,” or “ground/punish
you.” Respondents who responded that their parents would

yell at them, ground them, or punish them were compared
with all others.

2. Community consequences. Respondents were asked
how likely it would be for school officials to catch them if
they had been drinking before coming to class or a school-
sponsored event and how likely it would be for police to
catch them if they had been drinking. Adolescents respond-
ing “very likely” or “somewhat likely” to either question
were compared with youth who responded “not too likely”
and “not at all likely.”

3. Community cares. Respondents were asked, “How
much do you think people in your community care if people
your age drink alcohol?” Youth responding “a great deal” or
“somewhat” were compared with those responding “not too
much” or “not at all.”

4. Believe most friends drink. Respondents were asked,
“How many of your friends do you think have had any alco-
hol to drink in the last 30 days?” Response categories were
“0%-20%,” “21%-40%,” “41%—-60%,” “61%—-80%,” and
“81%—-100%.” Youth who reported that more than 60% of
their friends drink were compared with all others.

5. Drink with underage drinkers. Respondents were asked,
“The last time you drank alcohol, about what percentage of
the people who were drinking with you were under the age
of 21?” Response categories were “less than 25%.,” “26%—
50%,” “51%—75%,” and “76%—100%.” Youth who reported
that more than 50% of the people were underage drinkers
were compared with all others.

6. Drink with friends or parents. Respondents were asked,
“The last time you drank any alcohol, who were you with?”
Response categories were “parents,” “brothers/sisters,” “date,
girlfriend, boyfriend,” “other friend(s),” “people you just met/
strangers,” “spouse,” “other,” and “was by myself.” More
than one response category could be chosen. The “other”
category was back-coded when possible into existing cat-
egories. This question was used to construct the measures:

4. DRINK wiTH FRIENDS: Respondents who reported that they
drank with a date, girlfriend, boyfriend, or other friends were
compared with all other respondents.

B. DRINK wiTH PARENTS: Respondents reporting that they
drank with their parents were compared with all other
respondents.

7. Provision of alcohol by friends or parents. Respondents
were asked, “The last time you drank any alcohol, how did
you get the alcohol?” Response categories were “got alcohol
from my parents’ home without permission,” “got alcohol
from a friend’s home without permission,” “was given al-
cohol by a co-worker,” “was given alcohol by my parent,”
“was given alcohol by a parent other than my own,” “was
given alcohol by a brother or sister,” “was given alcohol by
a stranger,” “was given alcohol by a friend or acquaintance,”
“bought alcohol from a business (grocery, convenience store,
liquor store, bar, or restaurant),” “took alcohol from a busi-

EEINT3

ness,” “other.”” More than one response category could be
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chosen. The “other” category was back-coded when possible
into existing categories. This question was used to construct
the measures:

4. FRIENDS PROVIDE 4LcoHoL: Respondents reporting that
they got alcohol from a friend’s home with or without per-
mission or were given it by a co-worker, friend, or acquain-
tance were compared with all other respondents.

B. PARENTS PROVIDE arcoHoL: Respondents reporting that
their parent or a friend’s parent provided alcohol were com-
pared with all other respondents.

8. Parents provide alcohol at a party. Respondents were
asked, “In the past year, have your parents or a friend’s par-
ents provided alcoholic beverages you drank at a party?”
Youth who reported that their parents or a friend’s parents
provided alcohol were compared with all others.

9. Drink at a large party. Respondents were asked, “The
last time you drank alcohol, about how many people were
you with?” Respondents who reported drinking with 11 or
more people were compared with all others.

Statistical methods

Clustering was estimated within communities using the
ALR method developed by Carey and colleagues (1993)
and implemented by other researchers in the area of drug
use (e.g., Bobashev and Anthony, 2000; Delva et al., 2000;
Petronis and Anthony, 2000, 2003; Reboussin et al., 2010,
2011; Wells et al., 2009). PWOR estimated from ALR reflect
how strongly behaviors co-occur in communities (referred to
as clustering). We began by estimating the observed within-
community clustering for each outcome in an ALR model,
ignoring the sociodemographic characteristics of the people
who live in each community. In the absence of covariates,
the PWOR can be calculated from a 2 x 2 table containing
all possible pairs of youth from the same community, as
shown in Table 1 (Katz, 1993). The cells of the table refer to
pairs of youth with respect to the outcome of interest. Pairs
of youth concordant on the outcome are counted in cells a
and c¢. Because we do not distinguish between youth, the
number of discordant pairs (outcome “yes” for exactly one
youth) is evenly divided in the table. The PWOR is calcu-
lated like an ordinary odds ratio: PWOR =a x ¢ / (b / 2)?,
where a is the number of pairs with both youth reporting
yes, ¢ is the number of pairs with both youth reporting no,
and b is the number of pairs with exactly one youth reporting
yes. Consistent with odds ratios from logistic regression, a
PWOR equal to 1.0 is evidence that there is no clustering
within communities. A PWOR greater than 1.0 is evidence
that the behavior of one youth is statistically dependent on
the behavior of another randomly chosen youth residing in
the same community, over and above the expectation based
on randomly paired selections of youth without respect to
area of residence.

TaBLE 1. Basic 2 x 2 table for estimation of a pairwise odds ratio without
covariates using alternating logistic regression

Second youth in the pair

First youth in the pair Yes No
Yes a b/2
No b/2 c

In a joint model, we then examined how much clustering
within communities remained after taking account of the
sociodemographic characteristics of those who live in each
community and the associations between each sociodemo-
graphic characteristic and the outcome. In the presence of
covariates, the PWOR is estimated using a log odds ratio
regression model given by

Log PWOR (¥}, Y;) = o, (1)

for j # [ where ¥; = 1 if the /™ youth in the i community
reports, for example, getting drunk, Y, is the corresponding
response for the /M youth in the i community. It follows
that exp(o) is the within-community PWOR. We can then
simultaneously adjust for an individual’s age, gender, race,
parent’s education, and family structure in a logistic regres-
sion model given by

Logit P (¥, = 1) = B, + 2B X, @)

where Y, takes a value of 1 if youth j in community i reports
getting drunk and 0 else and X, , are individual-level covari-
ates ¢ associated with getting drunk. The parameter [ g 18
the log odds ratio for the odds of getting drunk associated
with the ¢t individual-level covariate. ALR estimates the
clustering and the association of covariates with the binary
outcomes by alternating iteratively between an offset logistic
regression for estimation of the PWORs in Equation 1 and a
logistic regression for the individual-level covariate param-
eters in Equation 2 (see Carey et al., 1993, for estimation
details). The inclusion of covariates in the mean model in
Equation 2 that describe youth and are associated with get-
ting drunk will increase or decrease the PWOR depending on
the direction of the correlation of the covariate within com-
munities (Katz et al., 1993). The impact of adding covariates
will be gauged by comparing the adjusted and unadjusted
PWORs and examining whether the clustering of behaviors
remains statistically significant. The model in Equation 2 can
be interpreted as adjusting the PWOR for the composition
of communities with respect to the individual-level covari-
ates (Petronis and Anthony, 2003). Next, we added social
factors one at a time to the models in Equation 2 to examine
the extent to which any remaining clustering might be ex-
plained by a process whereby attitudes, beliefs, or behaviors
are shared within communities and transmitted between
individuals. Last, we fit a multivariate model that included
all social factors.
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Results

The characteristics of the sample are shown in Table 2.
The majority of the sample was between 16 and 18 years old
and slightly more male than female. Most of the sample was
White, was living in a dual parent/guardian household, and
had at least one parent who was a college graduate. About
two thirds believed there would be parental consequences for
drinking, whereas only a quarter thought school officials or
police would catch them and that people in their community
cared about drinking. Almost half believed most of their
friends drank. The last time youth drank, they reported doing
so with their friends and other underage drinkers; few drank
with their parents. About a third reported being at a large
party the last time they drank. Alcohol was most often pro-
vided by friends and not parents, although one third reported
that parents had provided alcohol at a party in the past year.
About two thirds reported getting drunk almost monthly
or more, and more than one third reported heavy episodic
drinking in the past 2 weeks. Nonviolent consequences were
reported by two thirds of youth in the past year, whereas
slightly less than a third reported driving after drinking or
riding with a drinking driver in the past year.

Early adulthood (ages 19-20) was associated with an
increased risk for all outcomes, as seen in Table 3. Males
were significantly more likely to get drunk and to report

heavy episodic drinking and driving after drinking or rid-
ing with a drinking driver compared with females. Whites
were significantly more likely than non-Whites to get drunk,
report heavy episodic drinking, and report nonviolent conse-
quences. Living in a dual-parent household was associated
with a significantly increased risk of getting drunk, heavy
episodic drinking, and driving after drinking or riding with
a drinking driver. No association was found between parents’
education and any of the outcomes.

Before adjusting for sociodemographic characteristics,
there was evidence of clustering within communities of
getting drunk (PWOR = 1.085; 95% CI [1.032, 1.140]),
heavy episodic drinking (PWOR = 1.045; 95% CI [1.012,
1.080]), nonviolent consequences (PWOR = 1.039; 95% CI
[1.012, 1.067]), and driving after drinking or riding with a
drinking driver (PWOR = 1.082; 95% CI [1.032, 1.133]).
For example, the odds that a youth reports getting drunk
are 8.5% greater if a randomly selected youth from the
same community reports getting drunk relative to the odds
if that youth does not report getting drunk. After including
sociodemographic characteristics in the model in Equation 2,
clustering remained statistically significant with little attenu-
ation, as shown in Table 3. This finding suggests that within-
community clustering is not an artifact of the composition
of communities with respect to individual sociodemographic
characteristics.

TaBLE 2. Description of the Enforcing Underage Drinking Laws Randomized Community Trial
sample of current drinkers in relation to sociodemographic characteristics, social factors, risky

drinking behaviors, and consequences (N = 5,017)

Variable n %
Sociodemographics
Age
14-15 years 945 18.8
1618 years 3,096 61.7
19-20 years 976 19.5
Gender
Female 2,398 47.8
Male 2,619 522
Race
White 4,247 84.7
Non-White 770 15.3
At least one parent a college graduate 3,525 70.3
Living in a dual-parent/guardian household 4,058 80.9
Social factors
Parents would yell at, ground, or punish them if caught drinking 3,335 66.5
School officials or police would catch them 1,290 25.7
People in community care about drinking 1,388 27.7
Believe most friends drink 2,451 489
Drank with other underage drinkers 3,083 61.5
Drank with friends 3,994 79.6
Drank with parents 610 12.2
Friends provided alcohol 2,702 539
Parents provided alcohol 717 14.3
Parents provided alcohol at a party 1,475 29.4
Drank at a large party 1,580 31.5
Risky drinking behaviors and consequences
Getting drunk 3,331 66.4
Heavy episodic drinking 1,883 37.5
Nonviolent consequences 3,410 68.0

Driving after drinking or riding with a drinking driver 1,496 29.8
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TaBLE 3. Clustering of risky drinking behaviors and consequences and associations with sociodemographic characteristics among current
drinkers (N = 5,017). Entries in the table are odds ratios (OR) and 95% confidence intervals for the correlate associations and pairwise
odds ratios (PWOR) and 95% confidence intervals for the clustering

Heavy episodic Nonviolent Driving/riding

Variable Getting drunk drinking consequences after drinking
Age

14-15 years 0.347[0.288, 0.417]  0.282[0.233,0.343]  0.428 [0.356, 0.515]  0.487 [0.398, 0.595]

16-18 years 0.784 [0.680, 0.904]  0.701 [0.611, 0.804]  0.778 [0.670, 0.903]  0.565 [0.476, 0.670]

19-20 years 1.000 1.000 1.000 1.000
Gender

Female 0.716 [0.651, 0.787]  0.562[0.497, 0.637]  0.940 [0.832, 1.061]  0.828 [0.737, 0.929]

Male 1.000 1.000 1.000 1.000
Race

White 1.729 [1.457,2.050]  1.655[1.358,2.017] 1.289 [1.070, 1.552]  1.049 [0.894, 1.231]

Non-White 1.000 1.000 1.000 1.00

Parent college education
At least one parent 1.050 [0.896, 1.231]  1.068 [0.920, 1.240]  0.960 [0.846, 1.089]  1.085 [0.955, 1.232]
Neither parent 1.000 1.000 1.000 1.000

Family structure
Single-parent household 0.788 [0.661, 0.939]  0.829 [0.706, 0.975]  0.890 [0.745, 1.063]  0.816 [0.695, 0.959]
Dual-parent household 1.000 1.000 1.000 1.000

Within-community clustering
No covariates
Fully adjusted

1.085[1.032, 1.140]
1.064 [1.022, 1.108]

1.045[1.012, 1.080]
1.033 [1.004, 1.063]

1.039 [1.012, 1.067]
1.032 [1.007, 1.059]

1.082[1.032, 1.133]
1.075[1.028, 1.124]

Several social factors were associated with individual risk
for reporting risky drinking behaviors and consequences,
as indicated by the odds ratios (OR) in Table 4 (Row 2). A
belief in parental or community consequences, a belief that
the community cares about drinking, drinking with parents,
and parents providing alcohol were significantly associated

with a decreased risk of all outcomes with the exception
of parental consequences, which was not associated with
nonviolent consequences. Drinking with other underage
drinkers, drinking with friends, friends providing alcohol,
parents providing alcohol at a party, and drinking at a large
party were significantly associated with an increased risk of

TaBLE 4. Clustering of risky drinking behaviors and consequences after adjustment for each social factor and associations with social factors among
current drinkers (N = 5,017)

Getting drunk Heavy episodic drinking Nonviolent consequences — Driving/riding after drinking

Variable

PWOR [95% CI]
OR [95% CI]

PWOR [95% CI]
OR [95% CI]

PWOR [95% CI]
OR [95% CI]

PWOR [95% CI]
OR [95% CI]

Unadjusted for social factors?
Parental consequences
Community consequences
Community cares

Believe most friends drink
Drink with underage drinkers
Drink with friends

Drink with parents

Friends provide alcohol
Parents provide alcohol
Parents provide alcohol at a party

Drink at a large party

1.064 [1.022, 1.108]

1.066 [1.024, 1.110]
0.740 [0.646, 0.847]
1.067 [1.024, 1.111]
0.713 [0.614, 0.829]
1.070 [1.026, 1.116]
0.785 [0.683, 0.903]
1.052 [1.012, 1.092]
3.720 [3.295, 4.198]
1.047 [1.008, 1.087]
3.592 [3.118, 4.139]
1.038 [0.999, 1.080]
6.211 [5.224, 7.384]
1.037 [0.998, 1.078]
0.096 [0.078, 0.119]
1.049 [1.014, 1.085]
2.245[1.977, 2.548]
1.049 [1.001, 1.094]
0.171 [0.142, 0.206]
1.065 [1.022, 1.109]
1.127 [0.987, 1.286]
1.062 [1.022, 1.103]
1.792 [1.557, 2.063]

1.033 [1.004, 1.063]

1.036 [1.005, 1.068]
0.685 [0.594, 0.790]
1.036 [1.006, 1.066]
0.735 [0.642, 0.840]
1.036 [1.006, 1.066]
0.796 [0.684, 0.926]
1.030 [1.001, 1.059]
3.870 [3.492, 4.289]
1.028 [1.001, 1.057]
2.289 [2.024, 2.588]
1.024 [0.999, 1.050]
3.900 [3.250, 4.679]
1.018 [0.995, 1.041]
0.145 [0.107, 0.197]
1.030 [1.002, 1.059]
1.391 [1.209, 1.600]
1.026 [0.998, 1.054]
0.272 [0.218, 0.340]
1.036 [1.007, 1.066]
1.432 [1.246, 1.646]
1.034 [1.005, 1.065]
1.034 [1.005, 1.065]

1.032 [1.007, 1.059]

1.033 [1.007, 1.060]
0.917 [0.807, 1.042]
1.035 [1.009, 1.061]
0.716 [0.624, 0.822]
1.035 [1.010, 1.062]
0.834 [0.731, 0.952]
1.029 [1.005, 1.053]
2.869 [2.521, 3.264]
1.019 [0.995, 1.043]
3.226 [2.859, 3.641]
1.012 [0.988, 1.038]
4711 [4.027, 5.511]
1.016 [0.992, 1.040]
0.151 [0.123, 0.185]
1.024 [0.997, 1.051]
1.929 [1.701, 2.188]
1.021 [0.997, 1.045]
0.240 [0.197, 0.293]
1.033 [1.007, 1.059]
1.330 [1.149, 1.540]
1.032 [1.005, 1.060]
1.622 [1.420, 1.853]

1.075 [1.028, 1.124]

1.077 [1.029, 1.128]
0.777 [0.665, 0.908]
1.081 [1.031, 1.134]
0.663 [0.573, 0.767]
1.075 [1.027, 1.125]
0.832 [0.726, 0.954]
1.076 [1.030, 1.124]
2.223 [2.005, 2.464]
1.075 [1.028, 1.124]
1.149 [1.009, 1.307]
1.073 [1.026, 1.122]
1.333 [1.140, 1.558]
1.072 [1.026, 1.120]
0.738 [0.610, 0.892]
1.075 [1.028, 1.124]
0.977 [0.868, 1.101]
1.073 [1.026, 1.122]
0.757 [0.623, 0.919]
1.076 [1.030, 1.124]
1.809 [1.568, 2.087]
1.075 [1.028, 1.124]
0.979 [0.861, 1.112]

Notes: Entries in the table are pairwise odds ratios (PWOR) and 95% confidence intervals for the clustering after adjustment for each covariate (Row
1) and odds ratios (OR) and 95% confidence intervals for the correlate associations (Row 2). “All models adjust for age, gender, race, parents’ educa-
tion, and family structure.
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all outcomes with the exception of parents providing alcohol
at a party (which was not associated with getting drunk)
and friends providing alcohol and drinking at a large party
(which were not associated with driving after drinking or
riding with a drinking driver).

The magnitude of the clustering of getting drunk and
heavy episodic drinking within communities decreased after
adjustment for drinking with friends and after adjustment
for drinking with parents, as seen in Table 4 (PWOR Row
1), and was no longer statistically significant. The magnitude
of the clustering of heavy episodic drinking also decreased
and was no longer statistically significant after adjustment
for parents providing alcohol. With regard to nonviolent
consequences, clustering was no longer statistically sig-
nificant after adjustment for drinking with other underage
drinkers, drinking with friends, drinking with parents,
friends providing alcohol, and parents providing alcohol. In
a multivariate model that included all social factors (data
not shown), clustering of getting drunk (PWOR = 1.023;
95% CI[0.988, 1.059]), heavy episodic drinking (PWOR =
1.027; 95% CI [0.998, 1.056]), and nonviolent consequences
(PWOR = 1.010; 95% CI [0.988; 1.033]) was not statistically
significant. The magnitude of the clustering of driving after
drinking or riding with a drinking driver changed very little
and retained statistical significance even after simultaneous
adjustment for all social factors (PWOR = 1.080; 95% CI
[1.033, 1.130]).

Discussion

Among current drinkers, we found that risky drinking
and its associated consequences co-occur within communi-
ties 5%—10% more often than one would expect if these
behaviors were distributed randomly across communities.
We found no evidence that this clustering was an artifact of
the composition of current drinkers within communities with
respect to individual-level sociodemographics associated
with risky drinking. We did find evidence that the clustering
might be explained by social factors.

After adjustment for drinking with friends and drinking
with parents, the clustering of getting drunk, heavy episodic
drinking, and experiencing nonviolent consequences as a
result of drinking decreased and was no longer statistically
significant. The influences of these two drinking contexts,
however, were not the same, as seen in Table 4. Drinking
with friends is associated with an increased risk, whereas
drinking with parents is associated with a decreased risk.
Getting drunk co-occurs in communities where there is
a higher concentration of youth reporting drinking with
friends. In contrast, there is a greater co-occurrence of drink-
ers not reporting getting drunk if they reside in communities
where there is a higher concentration of youth reporting
drinking with parents. In the former scenario, drinking is
taking place in the social context of peer clusters in which

pro-drinking attitudes and behaviors may be shared between
friends—in particular, encouragement to consume excessive
amounts of alcohol. In the latter case, parents may be sharing
their attitudes and behaviors for drinking responsibly within
a protected environment (Foley et al., 2004). Similarly, in
communities with a greater concentration of parents provid-
ing alcohol, there is a greater co-occurrence of reports of no
heavy episodic drinking or nonviolent consequences. On the
other hand, reports of nonviolent consequences tend to co-
occur in communities where drinking is occurring in groups
of underage drinkers and alcohol is provided by friends,
suggesting that this is not a context in which responsible
drinking attitudes are shared and enforced by peers.

The findings above provide support for peer cluster and
social contagion theories and the basic premise that risky
drinking takes place in the social context of peer clusters.
In communities with peer networks that share attitudes and
beliefs toward drinking, where peer pressure might exist that
supports risky drinking behaviors and where both alcohol
and a place to drink alcohol are provided, a culture of risky
drinking behavior can spread and increase the incidence
and prevalence rates of risky behaviors. In contrast, within
communities in which parents are sharing more responsible
beliefs and behaviors toward drinking, more responsible
drinking behaviors are transmitted between underage drink-
ers. Drinking at a large party and having parents provide
alcohol at a party did not explain clustering. This might
suggest that drinking with friends—and not the size of the
party or who provided the alcohol—is the most important
influence. Last, we did not find that beliefs regarding conse-
quences for drinking or that the community cares explained
clustering. This may be because we studied youth who had
already made the decision to drink (current drinkers) and any
additional influence of these factors is minimal.

Limitations in our study should be noted. First, com-
munities in five states were funded to participate in the
EUDL-CT. Therefore, our inferences are only valid for the
population of communities from which we sampled. As is
typical of telephone surveys, non-Whites and individuals
of lower socioeconomic status are underrepresented, as are
older adolescents. Our estimates of within-community (city
level) clustering are generally smaller than those observed
in studies of clustering of other drugs in neighborhoods
(Bobashev and Anthony, 1998; Petronis and Anthony, 2000,
2003). However, we might expect clustering within smaller
geographic regions to be greater in magnitude. It is impor-
tant to note that our data are based on youths’ self-reports,
which may be subject to underreporting bias (Gruenewald
and Johnson, 2006; Wagenaar et al., 1993). In particular, our
sample is much younger than the afore-referenced national
household surveys, in which 75% of the samples were older
than 18. As described by Kandel and colleagues (20006),
asking adolescents questions about underage drinking at
home may elicit less truthful responses than asking them in
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a school or research setting, resulting in an underestimation
of clustering. Last, we considered peers and parents to have
independent influences on underage risky drinking behaviors
and consequences. Prior research suggests that parents may
have an indirect influence on their child’s drinking into the
college years through the youth’s selection of drinking or
nondrinking friends (Abar and Turrisi, 2008). As such, our
findings of the effects of parental factors on both risk and
clustering might be greater than this study suggested.

A significant strength of the present study is the applica-
tion of an innovative statistical approach to study the cluster-
ing of underage drinking and its relationship to contextual
factors. Estimation of the extent to which individuals within
a given community or neighborhood are correlated in regard
to health has advantages in thinking about the efficacy of
focusing interventions on places (or environments) instead of
people. ALR quantifies the degree to which behaviors might
cluster within communities (or neighborhoods) other than
what one might expect if these behaviors were distributed at
random across communities. An advantage of the ALR ap-
proach over other approaches is that it fits a separate model
for the clustering. This is in contrast to multilevel models, in
which the model for the clustering is implicit in the model
for the mean.

Separate models for the clustering and the mean allow
greater flexibility in analysis and can help target prevention
and intervention strategies to different factors or levels (e.g.,
individual, community, neighborhood) more accurately. For
example, modeling the pattern of clustering with and without
covariate adjustment in the mean model can help identify
risk factors that might mitigate or explain the magnitude of
clustering. In addition, the separate model for the PWORs
can be used to estimate the level of clustering as a function
of cluster-level characteristics (e.g., neighborhood disad-
vantage). When the clustering is of interest from a scientific
and not just a design standpoint, the ALR approach with its
separate model for the PWORs may be more informative.

ALR is also well suited for studying the clustering of
binary outcomes. Its measure of clustering is the traditional
odds ratio used in epidemiology, which is considered to be
easier to interpret for binary outcomes than the intraclass
correlation coefficient used in multilevel models. Another
important advantage of ALR for this type of research is
that it is computationally feasible for studying large clusters
(e.g., neighborhoods, communities, cities). This allowed us
to estimate the quantitative clustering of underage drinking
using data from a very large randomized community trial
to reduce youth alcohol use and problems. Randomization
of 68 communities is a significant increase in size over
most community trials (cf., Holder et al., 1997; Perry et al.,
1996; Wagenaar et al., 2000). Not only did this enhance the
precision of our estimates, but it also allowed us to examine
associations across a broad array of individual and social
factors.

Our findings suggest that interventions focused on under-
age risky drinking and its consequences in communities need
to address the social context in which drinking is occurring
and the patterns of influence of both friends and parents. In
particular, community-level interventions focused on reduc-
ing social sources of drinking (i.e., friends provide alcohol)
and the context of drinking with friends, as well as interven-
tions focused on the familial context of underage drinking,
might be warranted.

References

Abar, C., & Turrisi, R. (2008). How important are parents during the college
years? A longitudinal perspective of indirect influences parents yield on
their college teens’ alcohol use. Addictive Behaviors, 33, 1360-1368.

Bahr, S. J., Hoffmann, J. P, & Yang, X. (2005). Parental and peer influences
on the risk of adolescent drug use. Journal of Primary Prevention, 26,
529-551.

Bahr, S. J., Marcos, A. C., & Maughan, S. L. (1995). Family, educational
and peer influences on the alcohol use of female and male adolescents.
Journal of Studies on Alcohol, 56, 457-469.

Bobashev, G. V., & Anthony, J. C. (1998). Clusters of marijuana use in the
United States. American Journal of Epidemiology, 148, 1168-1174.
Bobashev, G. V., & Anthony, J. C. (2000). Use of alternating logistic re-
gression in studies of drug-use clustering. Substance Use & Misuse,

35,1051-1073.

Brown, S. A., Tapert, S. F, Granholm, E., & Delis, D. C. (2000). Neuro-
cognitive functioning of adolescents: Effects of protracted alcohol use.
Alcoholism: Clinical and Experimental Research, 24, 164-171.

Carey, V., Zeger, S. L., & Diggle, P. (1993). Modelling multivariate binary
data with alternating logistic regressions. Biometrika, 80, 517-526.
Connolly, G. M., Casswell, S., Stewart, J., & Silva, P. A. (1992). Drinking
context and other influences on the drinking of 15-year-old New Zea-

landers. British Journal of Addiction, 87, 1029—-1036.

Coulton, C. J., Chow, J., Wang, E. C., & Su, M. (1996). Geographic concen-
tration of affluence and poverty in 100 metropolitan areas, 1990. Urban
Affairs Review, 32, 186-216.

Delva, J., Bobashev, G., Gonzélez, G., Cedefio, M., & Anthony, J. C. (2000).
Clusters of drug involvement in Panama: Results from Panama’s 1996
National Youth Survey. Drug and Alcohol Dependence, 60, 251-257.

DiClemente, R. J., Wingood, G. M., Crosby, R., Sionean, C., Cobb, B. K.,
Harrington, K., . . . Oh, M. K. (2001). Parental monitoring: Association
with adolescents’ risk behaviors. Pediatrics, 107, 1363—1368.

Foley, K. L., Altman, D., Durant, R. H., & Wolfson, M. (2004). Adults’
approval and adolescents’ alcohol use. Journal of Adolescent Health,
35(4), 345.e17—26.

Gruenewald, P. J., & Johnson, F. W. (2006). The stability and reliability
of self-reported drinking measures. Journal of Studies on Alcohol, 67,
738-745.

Harford, T. C., & Spiegler, D. L. (1983). Developmental trends of adolescent
drinking. Journal of Studies on Alcohol, 44, 181-187.

Holder, H. D., Saltz, R. F, Grube, J. W., Treno, A. J., Reynolds, R. 1.,
Voas, R. B., & Gruenewald, P. J. (1997). Summing up: Lessons from a
comprehensive community prevention trial. Addiction, 92, Supplement
2, S293-S301.

Jackson, C., Henriksen, L., Dickinson, D., & Levine, D. W. (1997). The
early use of alcohol and tobacco: Its relation to children’s competence
and parents’ behavior. American Journal of Public Health, 87, 359-364.

Jencks, C., & Mayer, S. E. (1990). The social consequences of growing up
in a poor neighborhood. In L. E. Lynn & M. G. H. McGeary (Eds.),
Inner-city poverty in the United States (pp. 11-186). Washington, DC:
National Academy Press.



898 JOURNAL OF STUDIES ON ALCOHOL AND DRUGS / NOVEMBER 2012

Johnston, L. D., O’Malley, P. M., Bachman, J. G., & Schulenberg, J. E.
(2011). Monitoring the Future national results on adolescent drug use:
Overview of key findings, 2010. Ann Arbor, MI: Institute for Social
Research, The University of Michigan.

Kandel, D. B., Schaffran, C., Griesler, P. C., Hu, M.-C., Davies, M., & Be-
nowitz, N. (2006). Salivary cotinine concentration versus self-reported
cigarette smoking: Three patterns of inconsistency in adolescence.
Nicotine & Tobacco Research, 8, 525-537.

Katz, J., Carey, V. J., Zeger, S. L., & Sommer, A. (1993). Estimation of
design effects and diarrhea clustering within households and villages.
American Journal of Epidemiology, 138, 994-1006.

Kuther, T. L. (2002). Rational decision perspectives on alcohol consumption
by youth: Revising the theory of planned behavior. Addictive Behaviors,
27, 35-47.

Lipperman-Kreda, S., Grube, J. W., & Paschall, M. J. (2010). Community
norms, enforcement of minimum legal drinking age laws, personal
beliefs and underage drinking: An explanatory model. Journal of Com-
munity Health, 35, 249-257.

Massey, D. S. (1996). The age of extremes: Concentrated affluence and
poverty in the twenty-first century. Demography, 33, 395-412.

Mayer, R. R., Forster, J. L., Murray, D. M., & Wagenaar, A. C. (1998).
Social settings and situations of underage drinking. Journal of Studies
on Alcohol, 59, 207-215.

National Research Council and Institute of Medicine. (2004). Reducing un-
derage drinking: A collective responsibility. Washington, DC: National
Academies Press.

Oetting, E. R., & Beauvais, F. (1986a). Clarification of peer cluster theory:
A response to Peele, Cohen, and Shaffer. Journal of Counseling &
Development, 65, 29-30.

Oetting, E. R., & Beauvais, F. (1986b). Peer cluster theory: Drugs and the
adolescent. Journal of Counseling & Development, 65, 17-22.

Olds, R. S., & Thombs, D. L. (2001). The relationship of adolescent percep-
tions of peer norms and parent involvement to cigarette and alcohol use.
Journal of School Health, 71, 223-228.

Perry, C. L., Williams, C. L., Veblen-Mortenson, S., Toomey, T. L., Komro,
K. A., Anstine, P. S., . . . Wolfson, M. (1996). Project Northland: Out-
comes of a communitywide alcohol use prevention program during early
adolescence. American Journal of Public Health, 86, 956-965.

Petronis, K. R., & Anthony, J. C. (2000). Perceived risk of cocaine use and
experience with cocaine: Do they cluster within US neighborhoods and
cities? Drug and Alcohol Dependence, 57, 183—192.

Petronis, K. R., & Anthony, J. C. (2003). A different kind of contextual ef-
fect: Geographical clustering of cocaine incidence in the USA. Journal
of Epidemiology and Community Health, 57, 893-900.

Prinstein, M. J., & Wang, S. S. (2005). False consensus and adolescent peer

contagion: Examining discrepancies between perceptions and actual
reported levels of friends’ deviant and health risk behaviors. Journal of
Abnormal Child Psychology, 33, 293-306.

Reboussin, B. A., Preisser, J. S., Song, E.-Y., & Wolfson, M. (2010). Geo-
graphic clustering of underage drinking and the influence of community
characteristics. Drug and Alcohol Dependence, 106, 38-47.

Reboussin, B. A., Song, E.-Y., Shrestha, A., Lohman, K. K., & Wolfson,
M. (2006). A latent class analysis of underage problem drinking: Evi-
dence from a community sample of 16-20 year olds. Drug and Alcohol
Dependence, 83, 199-209.

Reboussin, B. A., Song, E.-Y., & Wolfson, M. (2011). The impact of alco-
hol outlet density on the geographic clustering of underage drinking
behaviors within census tracts. Alcoholism: Clinical and Experimental
Research, 35, 1541-1549.

Reifman, A., Barnes, G. M., Dintcheff, B. A., Farrell, M. P, & Uhteg, L.
(1998). Parental and peer influences on the onset of heavier drinking
among adolescents. Journal of Studies on Alcohol, 59, 311-317.

Sieving, R. E., Maruyama, G., Williams, C. L., & Perry, C. L. (2000).
Pathways to adolescent alcohol use: Potential mechanisms of parent
influence. Journal of Research on Adolescence, 10, 489—-514.

Song, E.-Y., Reboussin, B. A., Foley, K. L., Kaltenbach, L. A., Wagoner,
K. G., & Wolfson, M. (2009). Selected community characteristics and
underage drinking. Substance Use & Misuse, 44, 179—194.

Song, E.-Y., Smiler, A. P., Wagoner, K. G., & Wolfson, M. (2012). Everyone
says it’s OK: Adolescents’ perceptions of peer, parent, and community
alcohol norms, alcohol consumption, and alcohol-related consequences.
Substance Use & Misuse, 47, 86-98.

Wagenaar, A. C., Komro, K. A., McGovern, P, Williams, C. L., & Perry,
C. L. (1993). Effects of a saliva test pipeline procedure on adolescent
self-reported alcohol use. Addiction, 88, 199-208.

Wagenaar, A. C., Murray, D. M., Gehan, J. P, Wolfson, M., Forster, J. L.,
Toomey, T. L., . . . Jones-Webb, R. (2000). Communities mobilizing
for change on alcohol: Outcomes from a randomized community trial.
Journal of Studies on Alcohol, 61, 85-94.

Wells, J. E., Degenhardt, L., Bohnert, K. M., Anthony, J. C., & Scott, K.
M., & the New Zealand Mental Health Survey Research Team. (2009).
Geographical clustering of cannabis use: Results from the New Zealand
Mental Health Survey 2003-2004. Drug and Alcohol Dependence, 99,
309-316.

Wilson, W. I. (1996). When work disappears. The world of the new urban
poor: New York, NY: Alfred A. Knopf.

Wolfson, M., Song, E., Martin, B. A., Wagoner, K., Brown, V., Brown, S.,
... Hulme, S. (2005). National evaluation of the Enforcing Underage
Drinking Laws Randomized Community Trial: Year 1 Report. Winston-
Salem, NC: Wake Forest University School of Medicine.



