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To promote an effective approach to prevention, the community diagnosis

model helps communities systematically assess and prioritize risk factors to

guide the selection of preventive interventions. This increasingly widely used

model relies primarily on individual-level research that links risk and protective

factors to substance use outcomes. I discuss common assumptions in the

translation of such research concerning the definition of risk factor elevation;

the equivalence, independence, and stability of relations between risk factors

and problem behaviors; and community differences in risk factors and risk

factor–problem behavior relations. Exploring these assumptions could improve

understanding of the relations of risk factors and substance use within and

across communities and enhance the efficacy of the community diagnosis

model. This approach can also be applied to other areas of public health where

individual and community levels of risk and outcomes intersect. (Am J Public

Health. 2012;102:457–468. doi:10.2105/AJPH.2011.300496)

Although federal and state laws and policies
seek to prevent adolescent use of alcohol,
tobacco, and illegal recreational drugs, many
youths nonetheless experiment with these
substances, and some become regular users.
Evidence suggests that the earlier exposure
occurs, the more likely it is that the individ-
ual will become a regular user or abuser
later in life.1,2 Considerable research has
focused on the factors that lead adolescents
toward experimentation and substance use.3,4

This important body of research is used to
guide decisions about prevention programs
and policy.

Most research concerns relations of risk
factors to problem behaviors at the level of
individuals, but decisions regarding preven-
tion policy are frequently made at the com-
munity level. A major gap in our under-
standing, which may affect resource and
policy decisions, concerns the distribution of
risk factors and relations of risk factors to
problem behaviors both within and across
communities. To the extent that the distribu-
tions of risk factors and problem behaviors,
or the relations between them, are not uni-
formly distributed across the entire popula-
tion, regardless of community boundaries,

the use of individual-level data to inform
community-level intervention planning may
be inappropriate.

The potential disjunction of individual-level
research and community-level assessment,
priority setting, planning, and implementation
has not been thoroughly addressed. Relatively
little multilevel epidemiological data have
been examined to assess risk factor---outcome
associations among adolescents both within
and across communities. The translation of
individual-level findings to community-level
policies assumes that correlations detected at
the individual and the community level are
identical. This assumption belongs to either
the ecological or the atomistic fallacy cate-
gory, depending on whether the group-level
dynamics are assumed to correspond to
individual-level findings or vice versa.5

Moreover, and perhaps more important, the
use of individual-level data assumes that
the role of risk factors does not vary across
communities.

COMMUNITY EPIDEMIOLOGY

Exploration of the community epidemiology
of substance use will generate a broader base of

evidence to guide effective community-based
decision-making regarding programs and poli-
cies to reduce youth substance use. Results
of such research may be useful beyond the field
of substance use; many of the same individual,
family, peer, school, and community risk factors
also predict other outcomes, such as violence,
dropping out of school, and risky sex.2 More-
over, this approach is relevant for other types of
public health problems. Adolescent substance
use is a revealing example because of the re-
latively advanced state of prevention related to
substance use compared with interventions
targeted at other adolescent problems.6 How-
ever, the epidemiological study of substance
use may now lag behind the state of the
prevention and intervention tools available to
communities.

Terminology

I use the term risk factors to refer to both risk
and protective factors that increase or lower
the probability of substance use. Although
protective factors can be more narrowly defined
as factors that buffer individuals from the
effects of risk factors (implying a statistical in-
teraction), I define them more broadly, and the
absence of a protective factor can be consid-
ered a risk factor. Moreover, risk factor refers to
a causal influence on a problem behavior, not
merely a correlate. Thus, risk factor is similar to
the concept of an exposure and refers both to
external agents and influences and to processes
and conditions internal to the individual (e.g.,
poor self-regulatory capacity or endorsement
of certain attitudes) that contribute to un-
healthy problem behaviors.

Risk sometimes serves as shorthand for risk
factors, often denoting a large range of risk
factors. I use outcome to denote problem be-
haviors. Community refers to meaningful geo-
graphical entities; however, it may also connote
nongeographic communities founded on cul-
ture, identity, or interaction patterns.
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Community-Focused Prevention

A practical reason for examining patterns
of community health (defined variably; e.g.,
school catchment areas, neighborhoods, or
counties) is that the community is often the
level at which decisions are made regarding the
distribution of resources among competing
policies and programs. According to the US
National Drug Control Strategy, “The commu-
nity is where substance abuse occurs and
where prevention must happen.”7(p14) In some
cases, the intervention itself occurs at the level
of the community—as in the case of environ-
mental interventions or large behavioral health
interventions.8 Yet, even for interventions di-
rected to individuals (e.g., a nurse’s home visit to
a pregnant mother), practicalities usually entail
an organized community-level entity (e.g., an
agency, hospital, or school) accessing and
directing resources. Although funding guidelines
and organizations vary according to the degree
of local influence in decision-making, no com-
munity organization is completely isolated from
formal and informal influences of other local
stakeholders. Furthermore, intervention selec-
tion and resource allocation decisions are often
conducted by either counties or states according
to assessments of local priorities and needs.

Community coalitions are a popular ap-
proach for implementing public initiatives on
substance abuse and other problems. More
than 5000 antidrug coalitions operate in the
United States alone.9 Consequently, research
has focused on ways that community culture,
leadership, institutional infrastructure, and
social capital influence the adoption, implemen-
tation, effectiveness, and sustainability of com-
munity-level interventions.10 During the past
decade, we have evaluated11---13 Pennsylvania’s
implementation of Communities That Care,
a program that attempts to infuse prevention
science principles into communities’ approaches
to improving adolescent outcomes.14 This pro-
gram’s model calls for a prevention board
comprising local residents, agency staff, and de-
cision-makers; a community risk and resource
assessment; prioritization of elevated risk factors;
and selection and implementation of evidence-
based prevention programs targeting those risk
factors. The model is effective, and trial findings
have shown improvements in population-based
youth outcomes.11,15

Advances in community prevention such
as Communities That Care have led to an
emerging best-practice model called commu-
nity diagnosis, in which communities system-
atically identify risk factors that are elevated
compared with national and state norms and
then select preventive interventions targeting
those elevated risk factors. The community
diagnosis approach is being instantiated in
communities through state and federal policies
and programs; for example, it forms the basis of
the Center for Substance Abuse Prevention’s
strategic prevention framework. Community
prevention policy initiatives sponsored by the
US Departments of Justice and Education,
the Office of National Drug Control Policy, and
the US Air Force also support the community
diagnosis model. Similar models are dissemi-
nated internationally.

Research on Community Effects

In the past few decades, increasing interest
has focused on the effects of neighborhoods
and communities on child and adolescent
health, academic performance, delinquency,
and substance use.16---21 Several important con-
tributions have spurred interest in these direc-
tions: for example, Bronfenbrenner provided
a theoretical framework highlighting the impor-
tance of context for developmental adjustment
and maladjustment,22,23 and Wilson raised re-
searchers’ interest in neighborhood effects by
highlighting the increasing concentration of
poverty in urban neighborhoods.24 In 1990,
Jencks and Mayer provided a now-classic de-
scription of several potential mediating pro-
cesses responsible for the link between
neighborhood poverty and children’s health,
such as access to institutional resources and
collective socialization.25

Two complementary reviews, in 200021

and 2002,18 agreed that socioeconomic status
differences across neighborhoods were linked to
differences in children’s health and problem
behaviors and that limited evidence impli-
cated mediating factors such as institutional
resources, collective efficacy and social con-
trol, neighborly ties and family relationships,
and peer influence. Both also underlined the
need to link theory to study design, and the
availability of multilevel regression models
facilitated appropriate analyses of individuals
nested within communities.26 Over the past

decade, research has continued to examine the
impact of place-based social processes such as
social capital and collective efficacy on broad
indicators of individual well-being, such as
children’s mental health,27 adolescent health,28

and adult mortality.29

Research on community effects on substance
use is still at an early stage, and findings have
been mixed, ranging from no influence to
limited influence to strong influence on sub-
stance use.30---35 It is unclear to what extent
mixed results across studies are attributable to
differences across samples, measures, and meth-
odological approaches. Moreover, findings
may differ for various substances; for example,
one study revealed higher rates of lifetime
cigarette and alcohol use among preteens in
advantaged than in disadvantaged areas, but
lower rates of marijuana use.30

The study of community effects involves, at
a minimum, the examination of differences
between communities in either levels of risk
factors or health-related and psychosocial out-
comes. However, the emerging body of work
on the effects of communities has only inter-
mittently touched on whether relations be-
tween risk factors and outcomes vary across
communities. Proceeding on the assumption
of universal, generalizable relations across
communities may, as Biglan et al. suggest,
impede the discovery of important local re-
lations.36 Indeed, a tenet of epidemiology is
that whether an exposure (risk factor) leads to
disease depends on the distribution of other
factors.37 Bronfenbrenner’s influential ecological
model focuses on context-driven differences:
communities may differ not only in the overall
level of risk or outcomes, but also in the relations
between risk factors and outcomes.23 In fact, it
would be surprising if individual-level risk
factors operated the same way regardless of
community context.38

TESTABLE ASSUMPTIONS IN THE
COMMUNITY DIAGNOSIS MODEL

Community epidemiology should denote
research focusing on the distribution and im-
pact of risk factors within and across geo-
graphic communities. Such research examines
patterns of risk factors and outcomes with
direct pertinence to public health policy
decision-making and is distinguished by its
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ability to separate individual- from community-
level risk.39 It is crucial for such research to
question several assumptions embedded in the
use of individual-level epidemiology, to inform
the community diagnosis approach to formulat-
ing community-level prevention policies and de-
cisions. Included among these assumptions are
that elevations in risk factors can be judged
against average levels of risk factors across
communities, that risk factors operate similarly
across communities, and that risk factors, and
their links to outcomes, are stable across cohorts.
I propose turning such assumptions into new
research questions. The answers to these ques-
tions will provide us with not only a more
complete understanding of communities, but also
better guidance for the efficient targeting of
prevention resources.

Prevention Should Target Elevated

Risk Factors

It is often assumed that intervention and
resource allocation should be based on the
elevation of a community’s risk and protective
factors, which are determined via comparison
of a community’s scores to the population
average. A basic question for community de-
cision-making regards the threshold at which
a risk factor requires attention and resources.
Although we can observe the absolute level
of a risk factor (e.g., percentage of families
below the poverty line in a community), some
measures use relative rather than absolute
response scales. For example, attitudes toward
the risk of drug use or family cohesion are
assessed by Likert scales with responses such as
agree strongly through disagree strongly or
a little versus some versus a lot.

A common approach to understanding levels
of risk factors measured with such response
scales is to compare a community’s average
level to the average score across all communi-
ties. Decision-makers can then assess which
risk factors are more elevated in their com-
munity than in other communities. For exam-
ple, the Communities That Care Youth Survey
provides a comparison of a community’s aver-
age scale scores for risk factors to representa-
tive youth populations assessed in other com-
munities via a T score (i.e., a score where the
mean = 50 and SD = 10). This comparative
approach is an empirically grounded and ra-
tional approach for understanding risk and

prioritizing intervention targets. Although this
approach is valuable and easily understood,
it has some embedded assumptions about
assessing risk factors for resource allocation
decisions.

The definition of elevated risk factors in this
approach entails the assumption that the aver-
age score (i.e., T score = 50) represents a nor-
mal community—a community that requires
no attention to this risk factor. However, most
US communities have levels of risk factors (and
adolescent substance outcomes) that are un-
acceptably high,7 so assuming that average is
normal might be questionable. I have never
encountered a community that did not want
either to reduce risk factors (e.g., improve family
communication, encourage school bonding, re-
duce intentions to use, change norms) or to
reduce underage drinking.

Another issue with this approach is that the
comparison of levels of risk factors within a
community is based on their respective re-
lative elevations compared with state or na-
tional averages. That is, the highest-priority risk
factor in a community has a higher T score than
other risk factors. Because each risk factor
T score is determined by reference to the
average of the comparison population, which
risk factor is most elevated in a community
depends not only on the risk factor scores for
that community but also on the average scores
for all the risk factors in the comparison
population.

Finally, addressing the most highly elevated
risk factor with this approach will not neces-
sarily lead to the greatest impact on the out-
come. Risk factor X may have a higher T score
than risk factor Y, but the greatest possible
reduction in alcohol use may not be achieved
by reducing X rather than Y. If Y is more
predictive of alcohol use than X, a reduction
in Y may yield greater benefits than a reduction
in X, regardless of their respective elevation
in comparison with national averages. For
example, if a particular risk factor for underage
drinking, such as family conflict, is highly
elevated in a community (compared with all
other communities), and another risk factor,
such as positive adolescent attitudes toward
drinking, is not as highly elevated, alcohol
attitudes may nonetheless be more predictive
of alcohol use than is family conflict. Thus,
a community seeking to lower underage

drinking may achieve greater gains by target-
ing resources toward changing adolescent
attitudes rather than toward ameliorating
family conflict, regardless of relative T scores.

How then can we gauge the extent to which
a risk factor should be targeted? A different
approach is to examine this question in the
framework of epidemiological statistics re-
garding the population-attributable fraction.40

This framework allows estimation of the pro-
portion of an outcome, such as substance use,
that is attributable to a risk factor. This approach
changes the question from, Is a risk factor
elevated compared to other communities? to
How much reduction in substance use can
be expected if prevention efforts reduce the level
of the risk factor in a community by a certain
amount? Such information may be useful to
a community planner seeking to apply scarce
resources to prevention. (Several other important
issues involved in translating data into indices of
risk factors, including the use of additive rather
than relative measures of effect, are outside the
scope of this article.37,41)

Of course, additional considerations arise
from a community planning perspective. For
example, how large an impact would available
interventions be expected to have on a risk
factor? Such information could be derived from
effect sizes in randomized trials of those pro-
grams. Cost of implementation is also important
to decision-making. Determining the expense
of high-quality implementation of a particular
prevention program requires examination of
the required human capital and infrastructure
in a community; such systemic resource and
capacity issues are too often ignored.42 All of
these issues might be considered by a commu-
nity attempting to maximize the impact of avail-
able resources on the problem behavior.

The selection of which risk factor to target
depends not only on which risk factor is most
elevated, but also on how closely the risk factor
is related to the problem behavior, expected
program impact and cost, and community
capacity. Thus, a planner might want to calcu-
late the expected impact on the problem
behavior for approaches targeting several dif-
ferent risk factors before allocating resources.
Selection of risk factor target and prevention
approach may then be made together.

Comparison of risk factors and outcomes
across communities can still yield valuable
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information. For example, if a risk factor is
relatively low in a community, planners might
wonder whether it can be reduced further—and
at what cost. In some cases, evidence suggests
that prevention programs targeting substance
use have a greater effect with higher- than with
lower-risk youths.43 Greater impact might
therefore be achieved by targeting risk factors
that are elevated. In addition, communities are
often—and naturally—interested in comparing
their levels of risk and protection with other
communities.

Differences in Risk Between

Communities Are Substantial

Another insufficiently examined assumption
is that the distribution of risk factors in the
population is largely determined by geography:
communities differ substantially by location in
elevation of overall risk and in elevation of
particular risk domains.

This assumption may seem trivial: of course
we expect that communities differ in levels of
risk for adolescent substance use. Our sub-
jective perception is that some communities
have much higher levels of risk factors and
rates of substance use. Still, validating this
assumption for both risk factors and problem
behaviors, across a wide range of communities,
is essential. If most communities do not appre-
ciably differ in risk factors levels, then the
cost and effort to assess levels of risk factors in
each community may not be necessary.

An obvious question concerns what consti-
tutes a meaningful difference in a risk factor
across communities. This question arises re-
gardless of whether a given risk factor is
characterized by an absolute measure, such as
the number of liquor stores in a community,44

or a score on a Likert scale assessing an aspect
of community culture or social capital. Numerous
methods can characterize differences in com-
munity risk: the range of risk levels across
communities, the levels of risk factor scores
across certain percentages of the distribution
(e.g., risk factor scores for communities ranked
at the 25th, 50th, and 75th percentiles), and the
standard deviation of community-level scores.
For example, Ennett et al. reported ranges in
lifetime use for sixth graders ranging from 20%
to 80% across study schools for alcohol, 0% to
55% for cigarettes, and 0% to 28% for mari-
juana.30 Although the differences indicated by

these ranges appear striking, a range only pro-
vides information about the low and high scores;
we still require information about meaningful
differences across a substantial number of
communities.
Proportion of variability. Assessing variability

across communities is especially complicated
when the measure of a risk factor is an in-
dividual-level measure, such as parent---child
conflict or attitudes toward substance use. In
such cases, researchers typically focus on the
proportion of overall variability in risk factors
or problem behaviors between individuals that
is attributable to community membership.
The most commonly used statistic is the intra-
class correlation (ICC), which measures the
proportion of variability in risk factor scores
attributable to differences between communi-
ties. (The ICC has numerous weaknesses, and
alternative measures are available37,45,46,47;
the issues discussed here do not depend on use
of ICC as the measure of clustering.) Researchers
have frequently found statistically significant
ICCs for adolescent and adult substance use
across schools or communities in the range of
1% to 5%.30,48,49 (Ennett and Haws also
reviewed school-based ICCs.31) These findings
indicate that up to 5% of variability in substance
use stems from differences between communi-
ties. Similar rates of community-level clustering
have been reported for individual-level risk and
protective factors.50

Small proportions of variability in substance
use across schools have led some to conclude
that school differences are not consequential.31

Although the proportions of overall variability
attributable to community differences may be
small, the denominators in those proportions are
large. In other words, youths vary substantially
within any community, and thus the proportion
of variability caused by community clustering
can appear small in contrast.

Statistical significance is not a sufficient
guide regarding the importance of a particular
level of clustering; statistical significance in-
dicates that the detected degree of clustering
at the community level is not the result of
chance but not whether such findings are
meaningful or important. Even when statisti-
cally significant clustering is demonstrated,
practical questions remain: How much clus-
tering is meaningful for purposes of prevention
policy and planning? How much clustering

justifies the added burden of community-level
diagnosis and intervention planning? The
answers may require simulation of the relative
effects of community-specific targeting of risk
factors versus delivering interventions similarly
to all communities. Modeling this process
would require simulating a range of commu-
nity risk factors and problem behavior profiles
and clustering, formulating a range of decision
rules regarding targeting of risk factors and
estimating risk factor---targeted intervention
effect sizes. Such an approach would demon-
strate the benefit, at different points within this
matrix of profiles, decision rules, and effect
sizes, of community-specific risk factor assess-
ment and targeting. Benefits and costs could
then be compared for the population as
a whole and for individual communities.
Heterogeneity. The issue of heterogeneity

across communities is important because the
proportion of community clustering that is
found is affected by the heterogeneity of the
communities represented in the data set. Van
Horn et al. point out that the same absolute
level of clustering of individual risk factors
within communities yields a higher ICC in a
homogeneous set of communities (i.e., com-
munities whose populations have similar levels
and distributions of a variable) than in a het-
erogeneous set of communities.51 This occurs
because ICCs (and similar measures) are con-
structed as a proportion; as the denominator
(overall variance) decreases, the fraction (or
proportion) increases. Unfortunately, few data
sets with information on risk factors and sub-
stance use outcomes are derived from represen-
tative community and representative individual
sampling.

Most findings on this issue have relied on
nonrepresentative samples (typically collected
to examine other research questions), likely
yielding overestimates of clustering. For ex-
ample, group-randomized trials may impose
eligibility requirements on community partici-
pation to ensure equivalence of units, as re-
quired by the trial design. Even in research
without restrictive eligibility criteria, selection
bias in convenience samples can reduce het-
erogeneity (and selection bias of course can
make drawing any inferences from a data set
problematic).

This methodological problem suggests an
alternative approach: risk factors can be
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assessed not within a single community, but
within a set of homogeneous communities. If
clustering is minimal, then the set of com-
munities can be treated as a single unit. For
example, if contiguous communities of north-
east Iowa demonstrate little clustering, then
they should also demonstrate similar risk factor
profiles. Assessment, program selection, and
resource allocation decisions can therefore be
made for that set of communities as a whole.
This approach might also facilitate policies and
prevention decisions for sets of communities
that are not contiguous but that share certain
characteristics (e.g., suburban communities).52

However, even if sets of homogeneous commu-
nities are created, it remains to be determined
whether large enough differences exist between
the sets of communities to justify treating the
sets differently and whether small enough dif-
ferences exist within the sets to justify treating the
communities within each set similarly.
Defining community. The definition of com-

munity can also have a strong impact on
assessment of risk factors. Should risk assess-
ment be carried out at the level of a block,
census tract, neighborhood, school building
catchment, school district, county, or metro-
politan area? One of several competing con-
siderations is the nature of the problem being
examined: Are there natural communities of
individuals created by a setting (e.g., students
in a school) in which individuals interact and
influence each other regarding the problem?
Or is there an institutional context that creates
a natural community? For example, a school
might be a reasonable community for consid-
ering patterns of truancy and dropping out.

A second consideration is that the commu-
nity should be defined so that it yields sub-
stantial clustering of risk factors or problem
behavior. In an unpublished analysis of data
from the Pennsylvania Youth Survey,53 my
colleagues and I found more clustering at the
level of school buildings than of the school
district for adolescent risk factors and outcomes.
In this case, defining the district as the commu-
nity of interest may limit our ability to target
resources and programs where they are needed.

Pragmatic issues should also be considered.
Because data are expensive to collect, we
frequently must make do with what is avail-
able. For example, it is easier to find census
data aggregated to the level of school districts

(e.g., from the National Center for Education
Statistics) than to the geographic areas covered
by individual schools.

Finally, if such data are to inform targeting
and allocation of resources, the level of assess-
ment needs to be linked to boundaries defined
by institutional decision-making, political will,
and organizational implementation capacity.
This issue could arise where assessment of
a metropolitan region seems to be most scien-
tifically appropriate, but no institutional body is
responsible for making decisions affecting the
metropolitan area as a whole. Clustering might
be most important at a school level, but giving
more services to one school over another
might be perceived as discriminatory or stig-
matizing by local stakeholders. Assessment
might be most appropriate at the level of
politically and socially defined neighborhoods,
but no service organization is able to imple-
ment services that conform to these bound-
aries. In such instances, scientific preference
may give way to practical realities.

Risk-Outcome Associations Are

Equivalent, Independent, and Linear

Risk and protection factors are often as-
sumed to have roughly equivalent, indepen-
dent, and linear relations to problem behaviors.
Decision-makers are faced with a wide range
of identified risk factors linked to adolescent
substance use, and it is likely that some risk
factors influence substance use more strongly
than others. However, few studies have taken
a comprehensive approach to assessing the
differential association of various risk factors
with substance use, leaving decision-makers
with little guidance regarding the relative im-
portance of different domains of risk.54

In the absence of guidance from research,
decision-makers may assume that assessed risk
factors are equivalent in their impact on sub-
stance use initiation and abuse. Thus, research
is needed to understand the relative influence
on the emergence of underage drinking of,
for example, community factors versus family
factors versus peer factors versus individual
attitudes. One obstacle that researchers face in
determining the relative influence of risk fac-
tors on outcomes is the complex way that these
factors may intersect and interact.
Independent versus covarying risk. If risk

factors in a community are targeted according

to which are most elevated, an implicit as-
sumption is that these factors are independent
of one another in their effects on problem
behaviors. This assumption of independence
requires 2 conditions: that risk factors do
not covary to an appreciable extent and that
they do not interact in predicting problem
behaviors.

The first condition is frequently not present.
At the level of individuals, risk factors tend to
accumulate.55 For example, children raised by
single mothers are more likely to live in poverty,
and poor children tend to attend poorly per-
forming schools; thus, children in single-parent
families are more likely to receive lower-quality
education.

Associations between risk factors have sev-
eral origins; understanding the causal relations
among risk factors and their relations to out-
comes is important for prioritizing and target-
ing risk factors. One cause of covariance is that
2 risk factors may be influenced by a third
variable. For example, poverty may lead to
poor-quality parenting (attributable to in-
creased stress experienced by parents56), as
well as to youths’ unsupervised association with
antisocial peers (because parents are working
long hours). If negative family relations and
deviant peer association are both elevated in
a community, but not because one causes the
other, targeting both might make sense.

However, risk factors may covary because
one risk factor triggers the action of another.
For example, low parental engagement, high
levels of negativity, and poor supervision may
lead a youth to associate with antisocial peers.
The association with antisocial peers would
then be the proximal risk factor for underage
drinking; thus, association with antisocial peers
mediates the effects of poor parenting on
drinking. When a risk factor mediates the
impact of another, several possibilities for in-
tervention may exist: for example, an effort
could be made to improve parenting and to
allow more competent parenting to deter de-
viant peer association. However, improving
parenting in a community may be more diffi-
cult than reducing unsupervised deviant peer
association, and thus policymakers might de-
cide to focus only on the easier-to-achieve
option. Of course, with sufficient resources,
both risk factors could be targeted, with the
hope that some impact on drinking will be
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achieved through intervening at each stage
along the pathway. To the extent that the risk
factors are causally related, targeting only
a single risk factor may be justified. Where risk
factors (moderately) overlap but are not caus-
ally related, a stronger case can be made for
targeting both.

The covariance among risk factors makes
estimation of their distinct influence on out-
comes complicated. For example, if deviant
peer association mediates the influence of poor
parenting on drinking, regression models that
incorporate both risk factors will yield a smaller
estimate of influence in predicting drinking
than will a model that measures only parenting.
Usually, it is thought that controlling for several
other factors helps elucidate the influence of
a variable more precisely. But controlling for
a mediating variable (e.g., deviant peer associ-
ation) will lead to underestimation of a signifi-
cant part of the total explanatory power of
a risk factor (e.g., parenting quality). This un-
derestimation typically occurs for distal factors
(e.g., community disorganization) that are me-
diated by more proximal factors (e.g., peer and
family factors).

For planning purposes, it is important to
know how closely risk factors covary at the
community level. An extreme case arises when
risk factors are very strongly correlated across
communities: an elevation on one risk factor
scale for a community is quite likely to be
accompanied by an elevation on another risk
factor scale. All risk factors rise and fall to-
gether. In this case, communities are distrib-
uted along a continuum of overall risk, with
few important differences in the profiles of
various risk factors across communities. Con-
sequently, it would be most helpful to under-
stand the overall level of risk rather than the
particular profile of risk factors for a commu-
nity. Although this is an unlikely scenario,
certain sets of risk factors may be highly
correlated. Moreover, a geographically or oth-
erwise defined subset of communities may
have strongly linked sets of risk factors. Such
linkages across risk factors could simplify as-
sessment and planning.57

Independent versus interacting risk. An inter-
action effect operates when the impact of a risk
factor depends on the presence of another
risk factor. For example, family risk may be
more strongly linked to problem behaviors for

youths who have negative peer relations than
for youths with positive peer relations.58 Thus,
understanding how strongly family risk is asso-
ciated with the outcome depends on knowing
the level of positive peer relations. To the extent
that risk factors interact with each other, a focus
on elevations among single risk factors may
ignore the accentuation or amelioration of risk
that occurs when other risk factors also are
elevated. Some research indicates that interactive
effects of risk are important to consider.59

Some have defined protective factors as
those conditions and processes that buffer
youths from the negative effects of risk factors,
thus implying an interaction in which the
presence of protection reduces or eliminates
the association between risk factors and be-
havior problems. Some researchers have
counseled a greater focus on the promotion
of protective factors to enhance youth out-
comes.60 Little work has comprehensively ex-
amined the relative potential benefits of
strengthening protection versus reducing risk
factors.59 To the extent that protective factors
buffer the effects of high levels of risk factors,
linear models relating levels of risk factors to
outcomes will be incomplete guides to preven-
tion. A particular class of risk factor interactions
occurs when the effect of a risk factor at one level
(e.g., individual attitudes) is conditioned by a
factor at another level (e.g., community collective
efficacy).
Nonlinear associations. Relations between

a risk factor and outcome sometimes occur in
a nonlinear pattern for reasons other than
interactions among risk factors. For example,
a risk factor may not promote substance use
until a certain level of risk is reached; con-
versely, a risk factor may lead to use up to
a certain threshold, with further increases in
the risk factor not linked to further increases in
use. For example, findings indicate a nonlinear
relation in which the positive link between
associating with antisocial friends and alcohol
use no longer holds above a certain threshold
of antisocial peer association. That is, among
the subgroup of youths who associate most
with antisocial friends, no relation of antisocial
peer association with levels of alcohol use was
detected.54 Thus, a threshold existed above
which further increases in antisocial peer associ-
ation no longer predicted increases in levels
of alcohol use. Such nonlinear relations may

complicate prevention planning. For example,
targeting antisocial peer associations at a popula-
tion level may lead to reductions in use among
much of the population but not among high-
risk youths—unless the impact on antisocial peer
association is sufficiently strong to reduce their
level on this risk factor below the threshold.

Another source of nonlinearity may arise
from the variable role and meaning of sub-
stance use in adolescence. For example, alcohol
experimentation and use become normative in
later adolescence, and youths who are more
socially competent and popular and who be-
long to cohesive friendship groups may be
more likely than less socially competent youths
to use alcohol.61,62 Because low social compe-
tence is generally a risk factor for problem
outcomes, it may be useful to explore whether
such nonlinearities exist such that youths with
low and high levels of competence have greater
risk for drinking than do youths with average
social competence.

Associations Are Consistent Across

Communities

The majority of research assumes the exis-
tence of pathways from risk factors to problem
behaviors that are robust across communi-
ties.36 However, it is also possible that associa-
tions between risk factors and problem behaviors
differ across communities. If these associations
are not universal, then decision-makers will be
challenged to select interventions that target the
risk factors that are most influential in their
particular context.

Relations between risk factors and outcomes
may not be universal for several reasons. Risk
factors may be distributed and affect outcomes
in idiosyncratic ways that depend on local
history and culture. Some dimension of local
context, such as rurality or urbanicity, average
socioeconomic status, social disorganization,
social capital, or prevalence of the problem
behavior may create systematic differences in
how risk factors operate.59 For example,
Chuang et al. found that individual socioeco-
nomic status was a weaker predictor of adult
alcohol use in neighborhoods with relatively
greater social disorganization.63

A study linking risk factors and substance
use among preadolescents in 3 communities
revealed that levels of risk factors varied across
communities and that associations between risk
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factors and problem behaviors varied by com-
munity.64 This study illustrates how a preven-
tion strategy might be formulated differently by
examining levels of risk factors or within-com-
munity associations of risk factors with outcomes.
For example, low school commitment was the
only risk factor that was elevated in one com-
munity and thus might appear to be a strong
target for prevention. However, low school
commitment was not correlated with problem
behaviors in that community. Thus, promoting
school engagement could reduce the level of
that risk factor without affecting problem be-
haviors in that community. The reverse situa-
tion is also possible: a risk factor may not be
highly elevated in a community, but it may
be strongly linked to the outcome in that
community.

It is important to empirically examine
whether associations between risk factors and
outcomes differ significantly across communi-
ties. If so, it may be useful to assess not only
levels of risk factors, but also the strength of
associations between risk factors and outcomes
in single communities or sets of similar com-
munities. Research has begun to examine
whether contexts such as school and commu-
nity environments modify the salience of some
risk factors.65---68 Such examinations assess
cross-level interactions between risk factors at
a more proximal level (e.g., individual or family
characteristics) and a more distal level (e.g.,
school or community characteristics).69,70

One perspective on cross-level interactions is
the buffering hypothesis, which holds that
protective factors are likely to be especially
salient in high-risk environments.71 For exam-
ple, a supportive school environment might
offer protection against negative outcomes for
adolescents with high peer or family risks.68,72

Brook et al. found such a buffering pattern:
peer substance use predicted greater adoles-
cent substance use in less well-organized and
achievement-oriented schools than in better-
organized schools.73

However, cross-level interactions can take
the opposite form: protective factors may be
less salient in high-risk contexts, possibly be-
cause risk factors such as negative peer in-
fluence swamp the protective effect of positive
individual or family factors. In 2 studies,
my colleagues and I found that protective
factors (both individual and family) were less

predictive of adolescent substance use in high-
risk than in low-risk contexts.52,59

Recent studies have examined the moderat-
ing impact of contextual factors on the pre-
diction of a range of other adolescent behav-
iors. For child conduct disorder, a review of 44
studies that reported significant interactions
between family factors and contextual risk
found a predominance of evidence for a buff-
ering effect: family protective factors were
generally found to be more influential in high-
risk contexts.74 Yet several studies reported
findings inconsistent with the buffering hypoth-
esis, suggesting that protective family factors are
less influential in high-risk contexts. A number
of studies of other dimensions of adjustment
have found that the influence of protective family
factors is stronger in less adverse contexts,
suggesting a swamping effect for externalizing
problems, such as delinquency75,76 and youth
violence,77 as well as internalizing problems,
such as anxiety and depressive symptoms.78---81

The ecological or atomistic fallacies may
produce a finding that a risk factor does not
lead to a problem behavior at the individual
level within a community but may be associ-
ated with the level of problem behaviors across
communities. If a community-level association
exists—between, for example, low school
commitment and substance use—then reducing
the level of a risk factor in a community may
affect outcomes regardless of whether there is
an individual-level association. For example,
low school commitment may be particularly
low in a community because the school system
is disorganized and underperforming, and
low levels of teacher morale and quality evoke
low levels of school commitment among all
students. The overall low levels of school
commitment among students may contribute to
a general lack of engagement in prosocial
activities and a rejection of prosocial norms that
diffuse among the entire student population.
This local culture may then provide a context in
which antisocial norms develop and facilitate
increased problem behaviors among the com-
munity’s youths. However, such a process
may unfold without an individual-level link
between school commitment and substance
use. It is possible, then, that raising school
commitment (via improvements in the school
itself) for all students would increase bonding
to prosocial adults and activities in general,

with a consequent impact on the norms of
the peer culture—with the ultimate effect of
reducing levels of problem behaviors.

The distinction between the causes of prob-
lems in individuals (cases) and the causes of
differences in rates of problems across popu-
lations (incidence rates) is not new. Rose’s
classic work on sick individuals versus sick
populations discussed this issue 27 years ago.82

Causes of cases in a population may not be the
same as the causes of incidence rates; Rose
believed that genetic variation is more likely
associated with cases (i.e., susceptibility of in-
dividuals within a population) but that environ-
mental differences are more likely the cause of
variability in rates across populations. It remains
important to determine whether variation in
a risk factor is causally related to variation in
the emergence of disorder within or across
populations.

One problem in conducting community-
level research is the sheer number of commu-
nities needed in a single study, with sufficient
sampling within communities to estimate
within- and between-community effects. Such
studies are expensive to mount. Moreover, the
absence of random sampling at both commu-
nity and individual levels may lead to biased
estimates. One solution to these barriers of
expense and bias is to conduct secondary
data analyses with large data sets, combining
results across analyses where appropriate to
produce findings that are more generalizable.
Recently, my colleagues and I reported signif-
icant and substantial variability in the influence
of individual, peer, family, school, and com-
munity risk factors on alcohol use across
communities (M. E. F., unpublished data).
Moreover, the strength of the influence of risk
factors tends to cluster; some communities
have generally stronger relations between each
domain of risk and alcohol use than do other
communities. A next step is to investigate why
patterns of use in some communities appear
more lawful (i.e., use is a more accurate
predictor of risk).

Associations Are Stable Across Time

Finally, the assumption in the community
diagnosis model that the strength of associa-
tions between risk factors and problem be-
haviors is stable across age and other co-
horts should be questioned. Developmental
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researchers have been interested in how the
influence of specific risk factors changes as
a result of developmental changes in youths’
capacities, interests, and time use, as well as in
the changing social organization of school
and peer relations. For example, family risk
factors appear to be more closely related to
outcomes for younger than for older adoles-
cents.83 Possibly family conflict in early adoles-
cence leads to heightened risk in other domains,
such as negative peer associations, which then
transmit the impact of earlier family conflict
forward into later adolescence. Thus, targeting
family conflict in early adolescence—even if its
direct influence on problem behaviors dimin-
ishes over time—may be a reasonable strategy.
However, we do not know whether develop-
mental changes in salient risk factors are uniform
across communities or whether change differs
across different kinds of communities.

A second set of questions concerns whether
levels and influences of risk factors are stable
across cohorts. Implicit in most research de-
signs is the assumption that level of risk in
a community is fairly stable, representing a
constellation of factors such as the population
composition, social structure, and social pro-
cesses. However, it is also possible that risk
profiles of different cohorts vary: a risk factor
may be elevated for one cohort and not an-
other. Typically, considerations of historical
time relate to large-scale events and trends,
such as new laws and regulatory mechanisms,
emerging patterns of illicit substance distribu-
tion and use, and cultural shifts. Variability
might also emerge across local cohorts of
youths as a result of local events and trends
(e.g., changing demographics, natural disasters).
Furthermore, it is possible that seemingly
random variability in levels of risk factors
and substance use stems from the dynamics
of peer networks, norms, and use patterns of
particular cohorts. Little empirical work has
been done in this area, but one study revealed
some degree of variability across grade
cohorts.84

If the variability across cohorts is limited,
then data aggregation across cohorts will
yield an improved estimate of the underlying,
stable risk factor profile of the community.
Aggregation across cohorts will then help
smooth out random fluctuations as in a mov-
ing average approach to plotting time series

data (e.g., daily stock prices). If, however, the
variability across cohorts is large, or change in
levels of a risk factor tends to be in a single
direction across cohorts (e.g., monotonically
increasing over time), then aggregation across
cohorts may obscure important information.

It is important to understand the degree of
variability in specific risk factors both across
development and across cohorts. For example,
if a study shows that 6th- and 8th-grade
students report low levels of family conflict, but
10th- and 12th-grade students report high
levels, aggregating across cohorts would lead
community leaders to believe that family con-
flict is at an average level in the community and
does not deserve attention. The elevated risk
of substance use attributable to heightened
family conflict among youths in the community
would not be addressed. Moreover, from these
data alone, it would not be possible to differ-
entiate developmental from cohort differences
in levels of family conflict in this community.
A developmental pattern of increased family
conflict in late adolescence would suggest one
prevention approach in this community,
whereas cohort-level fluctuations in risk factors
might suggest another, such as tailoring pre-
vention efforts to specific cohorts.

CONCLUSIONS

My goal is to provoke discussion and re-
search about how to measure and prioritize
risk factors and how to incorporate recognition
of local context into the prevention research
cycle. The need for focused, programmatic, and
interdisciplinary research is especially great
because of the role that communities play in
intervening in public health problems. Children
and families are influenced by the culture,
norms, and social relations of their communi-
ties. In addition, the community—defined var-
iously from neighborhood to school district to
county—is often where important political-
economic decisions are made about how risk
factors are prioritized and resources are ap-
plied to public health strategies.

Table 1 lists the 5 assumptions discussed
here, some of the issues they raise, and rec-
ommendations for how researchers, evaluators,
and decision-makers can address these issues.
I hope that others will bring other dimensions
to this discussion and assist in fleshing out

research and policy directions. For example,
gender, ethnic, and cultural differences in the
development of and risk for substance use may
also contribute to differences in community
risk factors and outcome associations. Strate-
gies for understanding these gender and group
differences in relation to community-level dis-
tributions of risk factors and outcomes, and
ways of incorporating gender and group dif-
ferences into community diagnosis prevention
approaches, require careful thought and
discussion.

Further Refinement of the Community

Diagnosis Model

For several reasons it is important to assess
community risk and protective factors in addi-
tion to identifying high-priority risk factors to
target. Repeated assessment can provide in-
formation on whether an intervention is yield-
ing the intended effect. Local assessment and
prioritization discussions can also foster the
buy-in of local stakeholders to public health
initiatives. On the other hand, assessment is
costly and burdensome to respondents. As-
sessment of risk and protective factors can also
confer a false sense that the causes—not just
risk markers—of local problems are under-
stood, leading to frustration if expected pro-
gram effects on problem behaviors do not
occur.

Examination of common assumptions in
community epidemiological research will lead
to refinements in community diagnosis models,
which should improve decision-making and
intervention impact. For example, instead of
focusing decision-makers on comparing risk
factor levels with other communities, a com-
munity diagnosis model may indicate how
much impact a reduction in a risk factor
would have on a problem behavior. Such
estimates of the relative magnitude of risk
factor contributions to problem behaviors
would clarify the predictive value of risk
factors both within and between communi-
ties. The development of more sophisticated
rubrics for assessing and interpreting risk
factor---to---outcome patterns may increase
decision-makers’ ability to calculate costs
and expected return on investment (i.e.,
reduced problem behaviors) for various
intervention strategies targeting different
risk factors.
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TABLE 1—Common Assumptions in Epidemiological Research on Adolescent Substance Use and Recommendations

to Improve Translation to Interventions

Assumption Problems Recommendations

Intervention policy and resource allocation is based

on the elevation of community risk factors,

determined by comparison of local community scores

to population average.

Almost all communities want to reduce problem

behaviors.

Use research approaches that reveal portion of

outcome variation attributable to risk factor.

Risk factor elevation determined by national

norms may not correspond to risk factor with

most potential to affect outcome within a community.

When prioritizing risk factor targets, consider effect

sizes for available interventions and costs of

intervention approaches. This will allow

estimates of potential reduction in outcome

attributable to reduction in risk factor, cost for

achieving X% reduction in problem by targeting Y risk

factor with Z intervention, and comparison of costs

across targeted risk factors and interventions

for similar reductions in problem behaviors.

Benefit from targeting a risk factor depends in

part on magnitude of potential intervention

effect from available programs.

The distribution of risk in the population is largely

determined by geographic location: communities

differ from each other in elevation of overall risk

and elevation of particular risk domains.

Little is known about how much clustering of

risk factors, outcomes, and associations

between them exists across communities.

When possible, researchers should define community

in manner that is useful for decision-makers.

Assess clustering of risk factors and use across

representative sample of communities.Little is known about how much clustering is

meaningful for planning decisions. If communities do not differ in risk factor

and use levels and associations, then no

need to assess each one.

If set of homogeneous communities identified,

then assess a sample across the communities.

Conduct simulations to assess impact of

community differences on decision-making

and intervention effects.

Risk and protection factors show roughly equivalent,

independent, and linear relations to problem behaviors.

Little is known about which risk factors are

most salient for which outcomes.

Assess relative contribution of risk factors to outcomes

across development; overlapping, unique, and

mediational relations; and nonlinear and interactive

effects of risk factors on outcomes.

Risk factors likely are correlated, affect each other,

and interact in predicting outcomes.

Incorporate such information into rubrics that aid

decision-makers in interpreting community risk profile

data and prioritizing risk factor targets.

Associations of risk and protective factors with problem

behaviors are consistent across communities.

Evidence suggests that context may modulate the

impact of risk factors on outcomes.

Research should examine systematic moderators

of risk factor–outcome associations.

Variation in contribution of risk factors to outcomes

across communities may be idiosyncratic.

Community assessment should examine not only

elevation of risk factors but also association of

risk factors with use.

Decision-making should incorporate community-specific

risk factor–outcome associations or systematic

contextual factors in interpretation and planning rubrics.

The strength of associations between risk factors

and problem behaviors are stable across ages

and across cohorts.

Contribution of risk factors to outcomes may

change over development.

Investigate change in risk factor contribution over

development.

Community cohort differences in risk factors, outcomes,

and associations may be meaningful.

Investigate extent of cohort differences and whether differences

indicate historical trend or random fluctuation. Implement

more frequent community assessment if cohort differences

are substantial.
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Conducting community epidemiological re-
search with sufficient comprehensiveness,
rigor, and replication will take time. However,
interim steps can be undertaken. First, com-
munity diagnosis assessment and interpretation
materials can offer guidance, derived from
existing research, regarding the relative import
of risk factors.59 Second, local assessment can be
easily adapted to examine within-community
associations of risk factors and outcomes and
thus provide community-specific information
on the salience of local risk factors.

State and federal agencies (e.g., the Sub-
stance Abuse and Mental Health Services
Administration) can contribute to the next
stage of research and refinement of the com-
munity diagnosis approach. Federal, state,
and some large regional or urban agencies can
also promote analysis of existing data to ex-
amine distribution of risk factors and outcomes
within and across communities and across
cohorts (smaller local agencies likely do not
have sufficient numbers of community units in
their service areas to advance such analyses).
Agencies can also multiply the benefit of
current state and federal investment in sur-
veillance and evaluation by adding longitudinal
tracking of individuals within communities to
current repeated, cross-sectional surveys. As
just one example, the Centers for Disease
Control and Prevention conducts the Youth
Risk Behavior Survey every 2 years to monitor
adolescent behavioral health. In 2009, it com-
prised a national school-based survey, 47
state surveys, 6 territory and tribal government
surveys, and 23 local surveys. If even a subset
of respondents were tracked longitudinally,
this ongoing federal investment would yield
important insights into the influence of risk
factors on individual trajectories within
and across communities.

Further Issues With Individual- and

Group-Level Factors

Epidemiologists point out that some expo-
sures to risk factors may be the same for all
individuals in a group or community, such as
disease-carrying mosquitoes or billboard ad-
vertisements for tobacco and alcohol products.
How would a community epidemiology per-
spective apply in such case? Some individual
variability may still exist in exposures: more
mosquitoes may be present in homes near the

village water supply, or some youths may
pass more billboards on the way to school.
Even if an exposure is similar for all members
of a community, individual susceptibility
will differ. Research could characterize the
distribution of community-level risk factors
(e.g., tobacco advertising) across communi-
ties and the variability of individual vul-
nerability to this risk factor. It may be that
tobacco advertising raises the risk for
smoking among all youths, but more so for
youths with low inhibitory control. In this
case, the effect of the group-level risk factor
is moderated by an individual characteristic.

A community epidemiological analysis could
take a further step to examine whether the role
of the vulnerability factor differs across com-
munities. That is, low regulatory capacity may
be more salient in some communities than
in others. In one community, perhaps with
a high level of informal social control and
collective efficacy, the protective community
context (informal control) might buffer indi-
vidual susceptibility (low inhibitory control)
to a community-level risk factor (tobacco
advertising).

A final concern is whether the distinction
between an individual- and a community-level
exposure should dictate how intervention
should proceed. In his classic paper on the
causes of cases versus incidence rates, Rose
drew a parallel to interventions targeting in-
dividuals versus populations.82 He recognized
the need for both types of strategies; however,
his discussion may have introduced some con-
fusion. First, he discussed individual-level inter-
vention in terms of what we now call selected
or indicated prevention; that is, prevention tar-
geting high-risk individuals who are either at
high risk or have developed early signs of the
problem (e.g., smoking cessation counseling for
youths who have begun smoking). He contrasted
such individual-focused strategies with popula-
tion strategies that would be classified into
distinct approaches today: (1) a universal in-
tervention targeting all individuals for behavior
change (e.g., helping all youths to resist peer
pressure to smoke) and (2) an environmental
policy model that attempts to change the context
(e.g., enforcing restrictions on sales of legal
drugs to minors).

Rose linked the intervention approach tar-
geting high-risk individuals to a focus on causes

of cases, and he linked the population approach
to a focus on causes of incidence rates. Rose’s
recommendation to implement a mix of dif-
ferent intervention strategies is optimal, but
we should not draw too strong a parallel
between the individual and the population
sources of problems and the interventions
employed. Both individual and population
exposures can be addressed by both individ-
ual- and population-level interventions. For
example, if poor parental monitoring ac-
counts for variations in substance use within
a community, parenting might be improved
by administering a family prevention pro-
gram to all parents, by administering a family
program to the highest-risk families, or by
promoting workplace policies that provide
for flexibility in parental leave and daily
schedules.

Although understanding the community ep-
idemiology of substance use provides infor-
mation about the role of risk factors in pro-
moting problem behaviors within and across
communities, it does not limit the diverse
types of strategies that may be employed to
address those factors. Community epidemi-
ology should be used to understand the
distribution of risk factors and influences on
substance use and in that way sharpen our
ability to prioritize risk factors and target
interventions for maximal impact within
and across communities—not to constrain
the types of intervention approaches
considered. j
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