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Abstract

Research has consistently documented the role of environmental risk factors in the onset of
delinquent behavior among youth. Less is known about the processes through which these
contextual risks are translated to individual youth behavior. The aim of the current study is to
examine the role of family risk factors in the transmission of community risk. Data was obtained
from a nationally representative sample of over 30,000 middle school youth and community key
informants (CKI). A multilevel, moderated mediation model was estimated with family risk as the
moderator of the effect of CKI ratings of community risk on youth perceptions of risk. Results
showed that when youth came from low risk families (measured by parental use of positive family
management strategies), youth perceptions of risk mediated the effects of community risk on
youth delinquency; however, there was no evidence of a significant mediated effect under
conditions of high risk (measured by poor family management). This appears to be because youth
from high-risk families perceived their neighborhoods as high-risk, regardless of actual levels of
risk (as reported by CKI). This study finds that the relationship between communities and
adolescent behavior is complex and interacts with the family environment.
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Introduction

Youth delinquency is not a random event. Developmental scientists have long agreed that
factors in all major ecological domains play a role in the onset and maintenance of antisocial
and delinquent behavior over time (Hawkins et al. 1992; Farrington and Welsh 2007;
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Sampson 1997; Sampson and Raudenbush 1999). Previous research demonstrates synergism
of risk, such that the joint effect of multiple risk factors exceeds that of any one particular
factor alone (Rutter 1979). Despite a substantial foundation of identified risk and protective
factors in the developmental literature, the processes through which contextual risk factors
translate to individual behavior remains relatively unknown. Multifinality is the notion that
one etiologic factor can lead to many different outcomes, and the particular outcome
experienced will depend on individual factors and presence of other contextual risks. This
means that mere exposure to ecological risk does not necessarily translate to maladaptive
behavioral outcomes. There is a need to delineate the processes through which delinquent
behaviors develop in the context of environmental risk.

One possible mechanism that has been suggested in the literature is the individual's
interpretations or perceptions of their contexts. Previous research has documented a
relationship between an adolescent's perceptions of their environment and their behavior
(Hawkins et al. 1992). One of the ways that community risk—defined in this study as both
physical deterioration and poor social bonds—is thought to impact individual behaviors is
through the individual's perceptions of this risk. In their theory of broken windows, Wilson
and Kelling (1982) argue that a failure to address community problems can set off a chain
reaction of community deterioration and crime. Even a single incident of disorder (such as
the metaphorical “broken window) may foster beliefs among community residents that
formal and informal mechanisms of social control have failed, leading residents to adjust
their behavior accordingly (e.g., by lessening participation in public places). This response
to community conditions may incidentally may actually increase criminal behavior.

Only one study known to date has tested explanatory pathways between community risk and
youth delinquency through youth perceptions of their community (Van Horn et al. 2007).
Somewhat surprisingly, the authors found limited support for the mediated pathway; and
noted that perceptions of community risk among youth were only weakly correlated with
each other, as well as with independent ratings of the same community risks (Van Horn et
al. 2007). This suggests that youth perceptions of community risks are related to other
processes above and beyond actual community-level risk.

In the current paper, we examine how multiple ecological risk factors jointly explain
pathways to delinquency. Specifically, we propose that observed variation in perceptions of
risk among youth (Van Horn et al. 2007) may be related to family risks that either
ameliorate or exacerbate exposure to community-level risk; and that these perceptions, in
turn, predict individual behavior. We use the term community to refer to both physical
location (e.g., neighborhood) and social relationships contained within the physical place.
The conceptual model for this paper is presented in Fig. 1. We posit that families play a role
in how youth perceive community risk, in addition to having a direct influence on the ways
in which communities impact individual behavior. Our overall aim is to understand the
mechanisms that underlie the transmission of risk from the community to the individual.

Community Risk Factors and Delinquency

Since the seminal work of Shaw and McKay (1942, 1969), the notion that delinquency
occurs in the context of disadvantage has been well-accepted. Leading theoretical
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explanations for this phenomena suggest that community disadvantage poses a risk to
development because unfavorable structural characteristics impede the development of the
type of high-quality social organizational structure that is needed to adequately inhibit
problem behavior among youth (Leventhal et al. 2009; Leventhal and Brooks-Gunn 2000;
Lenzi et al. 2013; Sampson et al. 1997; Bursik 1988; Sampson et al. 2002; Wilson and
Kelling 1982). Physical deterioration and disorder increase perceptions of a lack of formal
or informal control, which may reduce important social ties that would otherwise prevent
problem behavior and crime (Gau and Pratt 2010; Wilson and Kelling 1982; Lenzi et al.
2013). Social disorganization includes low levels of sense of belongingness, perceived social
support, and social cohesion among neighbors (Gorman-Smith et al. 2000; Lenzi et al.
2013). Low social capital and/or collective efficacy reduce the capacity for adults to
adequately join together to promote pro-social behavior and dissuade delinquency (Sampson
etal. 1997; Simons et al. 2005). Data show that youth raised in communities characterized
by high levels of social disorganization are at an increased risk of engaging in a range of
maladaptive and antisocial behaviors (Karriker-Jaffe et al. 2009; Erickson et al. 2012;
Hawkins et al. 2004; Simons et al. 2012; Brooks-Gunn et al. 1993; Kingston et al. 2009;
Maimon and Browning 2010; Sampson et al. 1997). Although often connoted with an urban
problem, community risks also play an important role in youth development in rural and
non-metropolitan areas (Connell et al. 2010; Chilenski 2011; Karriker-Jaffe et al. 2009;
Farmer et al. 2004), though the types of risk that are most salient for development may vary
across setting (Chilenski and Greenberg 2009). In fact, as much as 15-27 % of the variance
in delinquency across communities can be explained by community-level risks (Van Horn et
al. 2007).

Substantial empirical attention has been previously placed on the identification of
community risk factors in order to explain higher rates of delinquent behavior in certain
contexts (e.g. Farrington and Welsh 2007; Chilenski and Greenberg 2009). From an
intervention standpoint, however, the mere identification of risk factors is a necessary, yet
insufficient, condition. In order to develop effective preventative interventions, we must not
only identify risks, but also have an understanding of the pathways through which, and
conditions under, contextual risk translates to youth behavior. Further, many tests of social
disorganization indicate weak (albeit significant) effects (Stewart et al. 2002; Gottfredson et
al. 1991). A potential explanation for these small effects is that the configuration of risk
across multiple ecological domains works together synergistically to cause behavior
(Stewart et al. 2002); the omission of this synergistic relationship may be hiding true
relations. Since it is generally challenging to change broad community conditions,
understanding the processes through which community contextual risk is transmitted to the
individual may be informative for prevention programs by identifying more malleable points
of intervention. Nonetheless, few studies have examined cross-level moderation of
community effects on youth outcomes, with no studies known to date that examine the
context-dependency of underlying mechanisms of risk.

The Role of the Family in the Transmission of Contextual Risks—Maladaptive
family functioning has consistently emerged as a salient predictor of youth delinquency
(Loeber and Dishion 1983; Hawkins et al. 1992). Substantial evidence documents linkages
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between ineffective parenting practices and delinquent behavior across a range of
populations (Gorman-Smith et al. 1996; Hawkins et al. 1992; Farrington and Welsh 2007).
In a recent meta-analysis of more than 160 studies, Hoeve et al. (2009) reported that parental
monitoring, psychological control, and negative support were amongst the strongest
predictors of youth delinquency; these parental factors accounted for, on average,
approximately 11 % of all delinquent behavior studied.

Of course, families, similar to individuals, do not exist in isolation. They are naturally
embedded within a community context, and are therefore intricately related to other
contextual risks. Cumulative risk exposure across multiple ecological domains significantly
increases risk for maladaptive outcomes (Stoddard et al. 2013; Farmer et al. 2004; Chilenski
and Greenberg 2009); however, at the same time, exposure to protective or promotive
factors in one domain may attenuate the effects of risk in the other (Delany-Brumsey et al.
2014). This suggests that families and the communities in which they reside are related in
nuanced and complex ways (Delany-Brumsey et al. 2014). Examination of either system
alone may yield an inaccurate interpretation of contextual risk.

A popular notion is that families may increase risk by acting as the conduit through which
other environmental risks exert their influence (Bowen and Wretman 2014; Tolan et al.
2003; Gorman-Smith 2003). Fursetenberg (1993), Furstenberg et al. (1999) and Garbarino
and Sherman (1980), for instance, suggested that community factors shape the quality and
type of family management strategies used by parents. In their studies, mothers from poor or
disorganized communities were more likely to adopt an individualistic and isolated
parenting style than mothers from advantaged contexts, who relied on more social supports
for child rearing. As a result of this context-specific parenting style, disadvantaged parents
reported more stress, and their children had less availability to protective social supports. In
this way, the effects of community risk on youth behavior were exerted, at least partially,
through effects on parenting.

An alternative conceptualization of communities and families is that the two systems exert a
synergistic effect on development. A substantial body literature reports significant
interactions between family and community risk factors (see Schonberg and Shaw 2007),
indicating that the joint effect of families and communities together is fundamentally
different from the contribution of either system alone (Schonberg and Shaw 2007; Delany-
Brumsey et al. 2014). A majority of this work, however, has focused on context-dependent
parenting—i.e., how the effects of parenting depend on community context (Schonberg and
Shaw 2007; Simons et al. 2005; Gorman-Smith et al. 2000; Gonzales et al. 1996), with few
studies examining how the impact of community risk is altered by parents. Studies on
community violence suggest that families may play a protective role by buffering youth
from violence exposure in the community (Gorman-Smith and Tolan 1998; Gorman-Smith
et al. 2004); however, more work is needed to delineate whether a similar buffering effect is
observed when risks are less overt than community violence, such as the case of overall
social disorganization within a community.
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Mechanisms of Contextual Risk: Foundations to the Current Study

Methods

Van Horn et al. (2007) studied the extent to which youth perceptions of their community
mediated the relationship between community risk and delinquent behavior. The authors
posited that community risks would have an effect on youth delinquency because youth
would perceive such behavior to be acceptable within their community. Perceptions of
community risk were hypothesized to be the mechanism underlying the effects of actual risk
and youth behavioral response. Results showed direct effects for both independent ratings
and youth perceptions on delinquency, though only minimal support for the mediated
pathway was found (Van Horn et al. 2007).

After closer examination, two interesting findings emerged that are worthy of further
empirical attention. First, Van Horn et al. (2007) found that youth ratings of community risk
factors were only modestly related to independent ratings of community risk. When
community leaders and youth rated the same constructs in the same communities, only
between 8 and 10 % of the community-level variance in youth ratings of community risk
was explained by the independent ratings. Second, agreement on level of community risk
among youth within the same community was low. Intraclass correlations (ICCs), a measure
of inter-rater reliability, of youth perceptions of risk ranged from .022 to .065 (Hawkins et
al. 2004); for reference, ICCs for community leaders averaged .19 across all items. This low
agreement—nboth between youth ratings of the same communities, and between youth
ratings and more objective measures—was surprising. One would expect that ratings of the
same community would be more strongly correlated. The high variability in youth ratings
suggests that other factors—beyond what actually exists in the community—play an
important role in youth perceptions.

Research Aims—The purpose of this paper is to test whether the salience of the mediated
effect first proposed by Van Horn et al. (2007) is contingent upon risks in other naturally-
embedded systems. Specifically, the aim of this paper is to examine how the effects of
community risk on youth delinquency through youth perceptions is modified by family risk
(see Fig. 1). Similar to VVan Horn et al. (2007), we hypothesize that the effects of
independent ratings of community risk will increase youth delinquency by increasing youth
perceptions of risk; however, we also expect that this pathway will depend partly on
exposure to family risk. Low exposure to family risk is expected to buffer the effects of
actual community risk on youth perceptions of risk, thereby reducing the likelihood of
delinquent behavior for these youth.

Data came from a large naturalistic experiment examining the diffusion of science-based
prevention programming in 41 distinct communities from seven US states (Colorado,
Illinois, Kansas, Maine, Oregon, Utah, and Washington), where collaborators were located.
Communities were selected through nomination from alcohol and drug prevention agencies
in the state, based on their reputation for employing science-based prevention strategies.
Nominated communities were matched within each state to three non-nominated
communities on total population, percentage non-White citizens, economic indicators
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(poverty and unemployment rates), and crime indices. Communities selected for
participation were small and medium-sized incorporated towns with an average population
of 14,646 (only two communities had populations greater than 41,000 persons) with distinct
geographical boundaries (e.g., at least 60 miles apart; were not suburbs of larger cities).
Each community had separate governmental, educational, and law enforcement structures,
with most communities having only one high school (though some communities had
multiple middle schools). A population-based survey was administered to all 6th, 8th, 10th,
and 12th grade students in each community; thus, by design, there was considerable overlap
between the concept of community and neighborhood in this study, making the distinction
between proximal and distal community factors less relevant in this study than in other
studies in similar settings (Chilenski 2011). Demographic characteristics of the communities
used in this study appear in Table 1. Data from the 2002 survey year is presented here. There
was no specific intervention associated with the data used in this study, rather the study was
designed to measure the effects of natural variation between communities in prevention
planning.

Data used in this study comes from two primary sources: community key informants (CKI)
and youth. Use of multiple methods to assess community effects is desirable, especially in
the context of known differences between youth perceptions and actual levels of risk
(Chilenski and Greenberg 2009; Van Horn et al. 2007). CKI were defined as persons with a
positional leadership role (e.g. mayor, police chief, business leaders, religious leaders) and
other persons knowledgeable of prevention programs in their community. The latter group
of CKI consisted of persons most frequently nominated by positional community leaders as
being knowledgeable of prevention. Between 13 and 18 CKI (with roughly two to five
knowledgeable about prevention programming) were interviewed per community. CKI
ratings were aggregated and served as a proxy for independent or “objective” ratings of
community-level risk (Sampson 1997). A total of 602 CKI were interviewed across all
communities. All interviews were conducted over the telephone. Youth participants were
obtained through population-sampling of all consenting 6th, 8th, 10th, and 12th grade
students across all schools within each community. A total of 31,024 youth participated in
this study, with the number of children per community ranging from 132 to 1,482.
Participation rates (based on school enrollment) ranged from 48 to 85 % (average 70 %
across all grades). Surveys were administered in school during one classroom period.

Youth ratings of their community, their parents, and self-reported delinquency came from
The Communities That Care (CTC) Youth Survey, 2002 (Arthur et al. 20024, b), a 30-item
survey designed to identify risk and protective factors for adolescent substance use and
delinquency. Psychometric properties of the CTC Youth Survey are favorable. Configural
invariance across race/ethnicity, gender, and grade has been established, and there is
evidence that the measure has adequate reliability and validity (Arthur et al. 2002a, b;
Glasser et al. 2005). Detailed psychometric work for the instrument has been reported
elsewhere (Arthur et al. 2002a, b; Glasser et al. 2005).
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Community Risk—Youth rated their community on four distinct dimensions of risk:
attachment (e.g. “I'd like to get out of my neighborhood”; “I like my neighborhood”; “If |
had to move, | would miss the neighborhood | now live in”), disorganization (e.g. “I feel
safe in my neighborhood”; “How much do each of the following statements describe your
neighborhood: crime/drug selling, fights, lots of empty or abandoned buildings, lots of
graffiti”’), norms favorable to drug use (“How wrong would most adults in your
neighborhood think it was for kids your age to use: marijuana, alcohol, cigarettes”), and
laws against adolescent substance use and delinquency (“If a kids drank alcohol/marijuana/
carried a handgun would he or she be caught by the police?”). These scales had comparable
measures on the CKI interview, and were used in the earlier work of VVan Horn et al. (2007).
Across scales, higher scores reflect more risk; thus, attachment is actually a measure of low
attachment.

Parallel items were administered on CKI interviews, with a few a notable exceptions. The
same dimensions of risk were assessed; however, CKI were asked to rate the community
whereas youth were asked to rate their neighborhood. Additionally, for attachment, CKI
responded to the following items: “This is a tight knit community”, “Most people care a lot
about the community”, “Most people think of the community as their home”. These items
differed from youth-rated items (listed above). Moderate levels of interrater reliability
between CKI ratings of community risk were previously established, along with evidence of
adequate variability between communities (Van Horn et al. 2007).

Family Risk—Family risk factors were measured though youth ratings of parental family
management practices on the Communities That Care youth survey. Using the factor
structure suggested by Glasser et al. (2005), youth rated on a four-point Likert scale how
much they agreed with eight statements related to their parents” knowledge of their
whereabouts, rules of the home, and the likelihood of being caught for misbehavior. Higher
scores indicated more positive family management (or lower risk). Psychometric properties
of the scale are favorable with coefficient alpha reported to be .87 during scale development
(Arthur et al. 20023, b).

Delinquency—Delinquency was assessed using a series of items adopted from the Self-
Reported Delinquency scale (SRD) used on the National Youth Survey (Huizinga and Elliott
1986), as well as a few additional behaviors of concern to state planners (e.g., possessing
handguns at school). Specifically, youth were asked how often in the past year they: carried
a handgun, sold illegal drugs, stole or tried to steal a motor vehicle (such as a car or
motorcycle), were arrested, attacked someone with the idea of seriously hurting them, were
drunk or high at school, were suspended from school, and took a handgun to school.
Responses were provided on an eight-point Likert scale ranging from “Never” to “40+
Times”. The full SRD items have been shown to be valid with both rural and urban
populations in an independent sample, though some of the items are more likely to be
endorsed by urban youth (Piquero et al. 2002).
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Data Analysis

Factor scores for all exogenous variables and the mediator were constructed using the
measurement models presented in Van Horn et al. (2007). Factor scores were created using
Mplus version 6.0 (Muthén and Muthén 2010). Due to significant skew related to a
preponderance of zeros on the delinquency items (with the majority of the variability being
between youth who reported some versus no delinquency), we used a manifest, binary
indicator as the outcome variable. This variable indicated whether or not the youth had
engaged in at least one delinquent behavior in the past year. The logit link function was used
in all analyses with delinquency as the outcome. The rationale for using a binary outcome is
that there is a qualitative difference between youth who engage in delinquency and those
who do not; our focus was on this differentiation. Predicting the probability of delinquency
through a logistic model was the most parsimonious approach to achieve this. Additionally,
we selected this model to be consistent with VVan Horn et al. (2007), who also used a
manifest, binary variable as an outcome. Mediation and moderation analyses were
conducted in R (R Development Team 2011), version 2.10 using nlme (Pinheiro et al. 2011)
for normal outcomes and Ime4 (Bates et al. 2012) for the binary outcome. All variables
(except delinquency) were grand-mean centered and standardized prior to estimation,
rendering parameter estimates (reported below) standardized effects.

Analysis Model—The current study tests a model of moderated mediation for youth
delinquency. Moderated mediation models exists when a mediated effect (i.e. the underlying
process through which an independent variable exerts its impact on an outcome) is
moderated by (or depends on) another, third variable (Fairchild and Mackinnon 2009;
Mackinnon 2008). These models test whether the mediated pathway of the independent
variable on the outcome varies in strength and/or direction depending on the level of another
explanatory variable; in our case, whether the effect of community risk on youth
delinquency through youth perceptions depends on level of family risk.

Composite equations estimated in this study are presented below, using the general notion of
Raudenbush and Bryk (2002). Given the nested design of the data (i.e., youth within
communities), a random intercept was included in each equation, which captures between
community variability in the outcome.

Logit(Del)ij:*yoo—f—’ym (CKIj) +mo0 (Family  riski;) +y11 (CKI; x Fam  riski;) tuoj (1)
Logit(Del)ij:'yoo—f—*y(n (CKI;) + (Youth percepty;) +7y20 (Fam risky;) +y21 (CKI; x Fam  riskij) +ug; ()

Youth percept;j=yoo+ryo1 (CKI;) +y10 (Fam riski;) +y11 (CKI; x Fam  risk;) +ejj+uo;  (3)

The parameter of interest for our primary research question is y1; of Eq. 3, which indicates

that the magnitude of the _; coefficient (the test of the mediated pathway) varies as a
function of family risk. The impact on delinquency of each aspect of community risk—i.e.,
low community attachment, high community disorganization, community norms favorable
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to substance use, and community laws against adolescent substance use and delinquency—
was modeled separately. Grade level, ethnicity, and sex were included as covariates in all
models.

Missing Data—Missing data was accounted for through multiple imputation (MI; Rubin
1987), a flexible, highly efficient approach for handling missing data recommended when
data is missing at random (MAR; Schafer and Olsen 1998). In M, observed data is used to
impute a set of m > 1 plausible values for the missing data, and then complete-data analysis
strategies are used to analyze the mimputed datasets. By combining estimates across
imputations, estimates yielded by Ml reflect the degree of uncertainty with which missing
values can be predicted by observed data (Schafer and Olsen 1998). Ten imputed datasets
were created. Because estimates of standard errors of the random effects are not available
using MI, the variance components reported here were computed by taking the average
across imputations. Resultant confidence intervals associated with these random effects are
slightly underestimated and should be interpreted with caution. The percentage of missing
information in this study was low (never more than 3 % for the effects of community
variables), indicating that missing data had minimal effects on the parameter estimates in the
model.

Descriptive statistics show that roughly 34 % of students (21 % of males and 13 % of
females) across communities reported engaging in at least one delinquent behavior. Nearly
all covariates accounted for a significant amount of variability in youth delinquency and
youth perceptions of risk. Covariates were included in all models; however, since the size of
these effects changed only slightly across models, covariate estimates are only reported once
for each outcome in Table 2. Results for all analysis models are presented in Table 3.
Parameters listed under “Model 1” in the table correspond to Eq. 1 and estimate the effect of
CKI ratings of community risk, family risk, and the CKl-rated x family risk interaction on
delinquency (logit); “Model 2” parameters correspond to Eq. 2, which estimates the partial
effect of youth perceptions of communities, CKI ratings of communities, family risk, and
the CKl-rated x family risk interaction on delinquency (logit); and “Model 3” parameters
correspond to Eq. 3, which estimates the effects of communities, family risk, and the CKI-
rated x family interaction on youth perceptions of communities.

Direct and Moderated Effects of Community Risk Factors and Family Management on
Youth Delinquency

A significant direct effect of independent ratings of low community attachment (OR 1.16, 95
% CI 1.09-1.24) and high community disorganization (OR 1.10, 95 % CI 1.03-1.18) on the
odds of youth delinquency was observed. As expected, increased exposure to these
community risks increased the likelihood of engaging in a delinquent act. After accounting
for family risk, however, we did not have sufficient evidence to conclude a significant
association between law enforcement nor community norms and youth delinquency.
Additionally, family risk had a significant direct effect on youth delinquency (OR .49; 95 CI
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% .47-.50). Youth from high-risk families had a greater likelihood of engaging in
delinquency across all models.

Family risk additionally had a synergistic effect, moderating the relationship between
community attachment and delinquent behavior. Low family risk (operationalized as
positive family management strategies) buffered youth from the deleterious effects
associated with low community attachment (see Fig. 2a). The moderation of community
disorganization by family risk followed a similar trend, though it was not found to be
significant (p = .056).

Does the Pathway from Community Risk to Delinquency Through Youth Perceptions
Depend on Family Risk?

We were then interested in testing whether youth perceptions of risk mediated the path from
actual (CKl-rated) community risk to youth delinquency; and, if so, whether this path
depended on level of family risk. To accomplish this aim, we first tested whether the
relationship between community risk and youth perceptions of risk was moderated by family
risk (the y11 term in Eq. 3). If so, we tested the significance of the mediated pathway at
different levels of the moderator. If there was no moderation of community risk and youth
perceptions (y11 was non-significant), we tested the overall mediated path.

For community attachment and disorganization, family risk significantly moderated the
effect of CKI ratings of community risk and youth perceptions of the same risk (see Table
3). Interaction plots for these models are shown in Fig. 2b, c. Findings show that youth
perceptions of community risk were more strongly related to CKI ratings of risk when youth
came from low-risk families than from high-risk families. Perceptions of risk among youth
from low-risk families more closely reflected CKI ratings of the same risk, while youth from
high-risk families rated their neighborhoods as high-risk, regardless of actual levels of risk.
Stated differently, even in the context of low risk, children from high-risk families perceived
their communities to be risky.

Given significant moderation, we examined whether the interaction between CKI ratings of
risk and family risk suggests differential pathways to delinquency. We tested the slope of the
mediated pathway (;, coefficient) at two levels of family risk: the 90th percentile—i.e.,
youth who reported the lowest risk (high levels of family management strategies)—and the
10th percentile—i.e. youth who reported high risk (low levels of family management). This
analysis tests whether family risk determines whether the effects of community risk on
youth behavior is due to youth perceptions. For youth who reported low family risk, youth
perceptions of communities mediated the relationship between CKI ratings of risk and
delinquency (see Table 4). For youth who reported high family risk, there was no evidence
of a significant mediated effect.

We did not have sufficient evidence to conclude that family risk moderated the relationship
between norms favorable to substance use or law enforcement and youth perceptions (see
Table 3). Since no evidence of moderation was detected, we tested the overall mediated
pathway. Tests of mediated main effects did not provide evidence of significant mediation
of community laws (ab = .006, .95 CL -.001 to .014) or norms favorable to substance use
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(ab=-.024, .95 CL -.051 to .003) on youth delinquency through youth perceptions. This is
consistent with the previous findings of VVan Horn et al. (2007).
Discussion

Substantial evidence documents the risks associated with growing up in disadvantaged
contexts (Connell et al. 2010; Karriker-Jaffe et al. 2009; Sampson et al. 1997; Lenzi et al.
2013; Bursik 1988; Sampson et al. 2002); however, few studies have examined the pathways
through which this risk is translated to individual behavior. Despite exposure, many youth
who grow up in risky communities do not experience maladaptive outcomes. The purpose of
the current study was to better delineate how ecological systems work together to explain
differential pathways to delinquency. Specifically, we tested whether the pathway from
community risk to delinquency differed based on exposure to family risk. Results showed
that the transmission of community risk to individual delinquency depended on level of
family risk. When youth came from low-risk families, youth perceptions of their community
mediated the effect of community risk on delinquency. This mediated path appears to be
explained by congruence between youth report of perceptions of risk and actual levels of
risk in the community (as reported by CKI); youth from lower risk families provided ratings
of community risk that were consistent with CKI reports of community risk. This was not
the case for youth from families with high-levels of risk, who perceived high-levels of
community risk regardless of actual levels of risk in the community. When family risk was
high, there was lack of agreement between CKI and youth perceptions of risk, leading to a
non-significant mediated pathway between community risk and youth delinquency. We did
not find evidence for a significant mediated effect for laws against adolescent drug use or
delinquency, or norms favorable to drug use. This may be related to measurement
differences between the outcome (which was a global delinquency measure) and measures
of risk (which were specific to substance use).

The findings reported here underscore the importance of adopting an ecological approach to
understanding behavior. While examination of the effects of a single risk factor is
informative, the joint examination of multiple ecological risk factors provides a much richer
explanation of behavior. Data clearly indicates that community risks increase the likelihood
of engaging in delinquent behavior (Chilenski 2011; Connell et al. 2010; Lenzi et al. 2013;
Farmer et al. 2004; Erickson et al. 2012; Hawkins et al. 2004; Sampson et al. 1997);
however, identification of this risk provides minimal information about how to intervene. In
this study, by simultaneously testing how community risk interacts with family risk, we
were able to better understand how community risks are translated to youth. If we
overlooked the role of family risk, the magnitude of the mediated effect was negligible
(though significant) for community attachment (ab = .006, .95 CL .002-.011) and
disorganization (ab = .022, .95 CL .003-.040). These findings are similar to those reported
in Van Horn et al. (2007), who modeled the main effect of community risks through youth
perceptions without explicit consideration of family risk. Without considering families, the
mediated effect was of questionable substantive meaning. Yet, by taking level of family risk
into consideration, important pathways of risk emerged. This suggests that the omission of a
single contextual variable in a model can misconstrue the interpretation of contextual
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effects. Joint consideration of multiple risk factors is needed in order to obtain an
ecologically-valid understanding of how environments shape development.

Our study adds to the growing evidence on problem behaviors with rural or non-
metropolitan populations. Classic community risk studies primarily focused on urban
localities (e.g., a study of Chicago neighborhoods; Sampson et al. 1997); and more recent
evidence shows that communities can exert similar effects for youth residing in rural or non-
metropolitan communities, though the qualitative type of risk most salient for youth may
differ across setting (Karriker-Jaffe et al. 2009; Connell et al. 2010; Chilenski and
Greenberg 2009). Our findings are consistent with this previous work, showing how
community disorganization and low attachment can impact development among rural youth.
Additionally, we further the field by explicating the process through which rural/non-
metropolitan communities exert their influence on youth development. We show that
families play a large role in the transmission of risk, and that the impact of communities on
rural/non-metropolitan youth is best understood in the context of family risk. This pathway
has not been tested with urban youth. Future research should test this pathway with urban
samples to see the extent to which these findings generalize to urban populations. It is
possible that family risk interacts differently across types of community risk, some of which
may be more common in urban settings (e.g., community violence or gang activity versus
physical deterioration). Uncovering differential risk processes across residential settings
could have important implications for prevention and intervention strategies, indicating that
the target of the intervention may differ depending on place of residence.

This study additionally contributes to the literature by further highlighting issues related to
measurement of context. Existing studies often focus on youth perceptions of community
risk (Arthur et al. 2002a, b; Resnick et al. 2004; Sampson et al. 1997), which can be
subjected to reporter- and method-bias. The need for more objective measures has been
promoted as an important direction for the field (Chilenski and Greenberg 2009). Our
findings show that youth were fairly accurate reporters of community risk, but only when
family risk was low. When youth were raised by high-risk families, they were not accurate
reporters of community risk; rather, they perceived their communities to be highly risky,
regardless of risk. This suggests that individual perceptions of risk are naturally intertwined
with risks within the community and risks in other ecological domains. Future researchers
are urged to consider this natural confounding when assessing community risk from
individual perceptions.

Related, our study shows expected variation in ratings of community risk between youth and
CKI. This difference in perceptions may be partly related to interactions with other risk
systems (discussed above), their different roles in the community (e.g., leader versus
resident), or artifacts of measurement. With regards to the latter, in this study, in particular,
the survey items administered differed slightly between CKI and youth. (i.e., CKI rated the
community and youth rated their neighborhood). Youth provided ratings of their
neighborhood (which tapped into more social relations) and CKI provided ratings of
community (which tapped into a broader concept of place). Communities and neighborhoods
may represent different dimensions of risk (Chilenski 2011), thereby explaining some of the
observed variation. Placing this in a broader discussion of measurement of risk, this issues
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raises a challenge because different raters may naturally rate different risk dimensions.
While an individual's perceptions of community are intricately related to both social
relations and physical space (as in a neighborhood), community leaders may be lacking this
social aspect of community and focus more on the broader dimension. This brings to
question the validity of using CKI ratings as “objective”, since CKI ratings may not take
into account the psychological aspects of community, which are known to be important.
Future research should continue to focus on how to measure different dimensions of
community, taking both differences in physical space and the psychological sense of
community into account.

This study has a certain limitations worth highlighting. First, data in this study is cross-
sectional, which does not allow for establishing temporal precedence that would allow for
stronger causal statements. Concerns related to temporal ordering are partially mitigated in
the current study because the ordering of variables is heavily supported by theory and
previous research. Since community risks change less over time (absent intervention) and
are assessed independent of the individual, our exogenous variable (community risk) is more
likely to pre-date the endogenous variables in the model (youth perceptions and
delinquency), which are more likely to change over time. Nonetheless, our mediator (youth
perceptions of risk) and outcome (delinquency) are both self-reported at a single time-point;
thus, the causal direction of these two variables remains unknown. Threats to validity
associated with cross-sectional mediation specifically (Maxwell and Cole 2007) were
reduced because the parameter of interest was not an estimate of the mediated effect per se;
but, rather, we were interested in whether the mediated effect depended on other risks. The
bias associated with estimated mediated effects derived from cross-sectional data (Maxwell
and Cole 2007; Cole and Maxwell 2003; Gollob and Reichardt 1987) should affect all levels
of the moderator variable, and therefore reduce the degree to which the limitations of the
cross-sectional design affect interpretation of results.

Second, the sample used in this study represented youth from small, indicated communities
in the year 2002. The sample used in this study was unique in that there was substantial
overlap between each community and any sub-communities or neighborhoods contained
within. Each community contained typically only one high school and had a single, unified
governance structure. The generaliz-ability of these findings to more recent samples or
youth residing in urban setting, where the nature of community risk may have certain
important qualitative differences, is an area for future inquiry. Additionally, the measure of
delinquency we used in this study was based on a well-validated and widely-used
delinquency scale in the literature, and included additional items to address concerns of state
policy makers. Still, there may be additional delinquent behaviors that are relevant for
specifically rural youth that were excluded. Future research should continue to explore
differential impacts of community risk across types of delinquent behavior.

Despite a substantial literature on the identification of risk factors, there is little known about
the complex ways these risks work together and translate to youth behavior. This study adds
to the literature by illustrating one way communities and families impact development, and
shows that ignoring the impact of one ecological risk (e.g., by averaging over level of family
risk) may lead to inaccurate interpretations of another system (e.g., communities). A
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continued examination of the complex and nuanced ways that environments shape
individual behavior is an important area for future inquiry. By examining the mechanisms
through which community risks translate to individual behavior, prevention scientists may
be able to identify more malleable points for intervention. Community risks can pose a
challenge to prevention and intervention scientists because community conditions tend to be
static and hard to change through a single intervention. Altering the ways in which youth
perceive and respond to this risk may be a more effective point of intervention. This study
contributes to the growing evidence that suggests interventions should be targeted at
different type of risks (Chilenski and Greenberg 2009; Connell et al. 2010), and shows that
interventions may be targeted based on risks in other ecological domains, as well. Since the
transmission of risk from community to individual behavior is different for youth from high
and low risk families, it may be more effective and cost-efficient to target intervention
strategies based on these different underlying mechanisms of risk. The scientific field can be
greatly enhanced by a more comprehensive understanding of how ecological risks across
domains work together to jointly explain the multiple pathways of development.
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Fig. 1.
Conceptual model of the transmission of risk from communities to individuals
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Table 1

Descriptive statistics across communities

Minimum Maximum

Total population 1,578 106,221
Juvenile population (aged 10-17 years) 201 12,350
Sex

Percent male 44 52
Percent female 48 56
Race

Percent White 64 98
Percent Black 0 19
Ethnicity

Percent Hispanic origin 1 65

Data come from the 2000 census, where Hispanic ancestry included as a separate variable from race
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Table 2
Parameter estimates in the covariate only model
Estimate (SE) df
Model 1: Direct effects of covariates on delinquency
Intercept .024 (.068) 13,329.38
Sex _387 (.013)* 2,206.70
Grade 6 _o7 (_020)* 6,555.54
Grade 8 .006 (.019) 5,429.46
Grade 10 080 (.019)* 8,538.26
Black 381 (.031)* 4,288.44
Native 210 (.024)* 3,277.09
Hispanic .024 (.068) 13,329.38
Attachment Disor ganization Laws Norms
Estimate (SE) df Estimate (SE) df Estimate (SE) df Estimate (SE) df
Model 2: Direct effects of covariates on mediator (youth perceptions of community risks)
Intercept 106 gany* 185447 461 (038)" 456036 ooe(gan)” 1359437 a7 (gayyt 3102400
Sex —.025 (.006)" 34042 _ne9(006) L7724 _oez(oos) 1397499 _og7(o0s) 83987
Grade§  _,5)(09) 1304046 101 (009" 7988 _cas(oos) 217883 _usz(o0s) 416222
Grade 8 —.101 (.009) 10,509.14 .013 (.009) 1,423.56 —204 (.008)* 2,402.02 —243 (.008)* 2,424.97
Grade 10 —.027 (.009) 17,642.17 019 (.009)* 1,597.84 —043 (.008)* 750.55 ~.092 (.008)* 1,647.05
Black .184 (.014) 2,696.19 953 (.014)* 12,972.61 082 (.013)* 5,653.40 089 (.013)* 5,145.99
Native .107 (.017) 483.04 148 (.016)* 1,512.55 035 (.015)* 850.62 112 (‘015)* 1,335.05
Hispanic ~ .091(011) 1843815 .o (_011)* 184864 oo (_010)* 4,034.61 039 (_010)* 12,993.44

*
p<.05
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Standardized parameter estimates

Table 3

Page 22

Model/parameter ~ Attachment Disor ganization L aws Community norms
Estimate (SE) df Estimate (SE) df Estimate (SE) df Estimate (SE) df
Model 1
Random int. .034 .044 .049 .053
Intercept .057 (.064) 4,034.40 .073 (.066) 4,202.69 .071 (.067) 4,442.76 .069 (.068) 4,508.89
i * * _
CKI ratings 148 (.034) 31,024.00 095 (.036) 8,495.38 .066 (.036) 31,024.00 .026 (.038) 31,024.00
1 1 * * * *
Family risk 724 (017) 703.05 724 (017) 698.46 722 (017) 622.51 721 (.017) 639.45
. . _
CKI x family 044 (015) 1,330.54 .032 (.017) 208.97 .024 (.016) 1,559.26 .005 (.016) 710.59
Model 2
Random int. .034 .034 .046 .043
*
Intercept .022 (.065) 3,477.55 —157 (.066) 2,956.14 .123 (.067) 4,416.37 .116 (.067) 4,995.15
1 * *
CKI rating 142 (033) 31,024.00 074 (.033) 6,577.52 .060 (.035) 31,024.00 .000 (.035) 31,024.00
Family risk —.663 (018) 665.46 —548 (.018) 497.69 613 (018) 792.39 494 (.019) 311.95
1 * * * *
Youth ratings 154 (.015) 1,344.78 444 (016) 501.97 247 (018) 450.02 568 (.017) 1,317.55
. . -
CKI x family 042 (.016) 1,120.80 .018 (.017) 217.88 .023 (.016) 1,612.08 .008 (.016) 776.81
Model 3
Random int. .005 .019 .008 .025
* * * —_
Intercept 208 (.027) 924.53 496 (.031) 5,220.63 225 (.025) 2,857.52 .062 (.032) 24,914.06
i * * _
CKI rating 041 (013) 4,516.43 049 (.021) 31,024.00 .026 (.015) 26,197.31 .042 (.024) 31,024.00
1 1 * * * *
Family risk — 435 (.006) 10,113.88 —.462 (.006) 1,136.66 —.481 (.005) 2,826.87 —.468 (.005) 2,408.77
1 * *
CKI x family 017 (.005) 4,193.40 027 (.005) 1,690.32 .004 (.005) 1,104.99 .007 (.005) 465.81

Degrees of freedom were calculated using the formulas for multiple imputation; parameters listed under “Model 1” in the table correspond to Eq. 1
and estimate the effect of CKI ratings of community risk, family risk, and the CKl-rated x family risk interaction on delinquency (logit); “Model 2”
parameters correspond to Eq. 2, which estimates the partial effect of youth perceptions of communities, CKI ratings of communities, family risk,
and the CKl-rated x family risk interaction on delinquency (logit); and “Model 3" parameters correspond to Eq. 3, which estimates the effects of
communities, family risk, and the CKI-rated x family interaction on youth perceptions of communities

*
p<.05
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Table 4

Values of the mediated effect at varying levels of family management

Family management é})(SE) df Zvalue .95 confidencelimits
L ower Upper

Attachment

90th percentile .010 (.003) 8,630.06 3.87 .005 .015

10th percentile .003 (.002) 1,940.37 1.40 -.001 .008

Disorganization

90th percentile .039 (.010) 16,215.00 3.80 .019 .059

10th percentile .007 (.010)  365,807.30 75 -.012 .027
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