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Abstract

Despite declining rates over the past several decades, violence continues to be a pervasive public
health problem. To date, we have very little knowledge about the factors at the outer layers of

the social ecology that may serve to protect or exacerbate violence. The purpose of the present
research is to identify community-level risk and protective correlates of multiple forms of violent
crime. Official crime data were collected from 36 of the municipalities (92%) across the state of
Rhode Island. Additionally, the research team identified 23 types of community establishments
and identified the number of each for each of the 36 municipalities. Semipartial correlations
were computed between the 23 community variables and each of nine types of violent crimes.
While there were a number of significant results, only a few meaningful patterns were found.
The number of transit stations was associated with all forms of sexual violence, sex trafficking,
and general physical assault. Gun dealers were associated with domestic assault, child abuse,
kidnapping, and assault with a weapon, but inversely related to sex trafficking. Boys and Girls
Clubs were negatively associated with the number of assaults, assaults with a weapon, sexual
assaults, sexual assaults on a child, sex trafficking, and kidnappings. Contrary to prior findings,
the number of alcohol outlets was generally unrelated to violent crime. These findings must be
interpreted with great caution given nature of the research design. However, this study provides an
initial step to advance the research on community-level risk and protective factors for violence.

"Corresponding author at: School of Public Health, Georgia State University, Atlanta, GA 30341, United States of America.
dreidy@gsu.edu (D.E. Reidy).

Contributors

DER, LFE, and LMO conceived the study; LMO provide project supervision, CH contributed to project administration and data
curation; DER and HWS conducted analyses; DER, LMO, LFE, and KWB wrote and revised the manuscript. All authors participated
in the interpretation of the results, provided critical feedback, and approved the final version.

The findings and conclusions in this report are those of the author(s) and do not necessarily represent the official position of the
Centers for Disease Control and Prevention.

Declaration of Competing Interest

The authors report no conflict of interest.

Appendix A. Supplementary data
Supplementary data to this article can be found online at https://doi.org/10.1016/j.ypmed.2020.106380.


https://doi.org/10.1016/j.ypmed.2020.106380

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Reidy et al.

Page 2

1. Introduction

Violence is a public health problem of global scale (Mercy et al., 2003). Prevention
strategies focused at the outer levels of the social ecology have potential to reach a greater
number of individuals thereby achieving greater population impact (Branas et al., 2011,
Yen and Syme, 1999). Unfortunately, we have few evidence-based, outer layer prevention
strategies for violence (Basile et al., 2016; David-Ferdon et al., 2016; Fortson et al., 2016;
Niolon et al., 2017). This is partly due to the under-developed literature on risk and
protective factors that exist beyond the individual and interpersonal layers of the social
ecology. There is some evidence of community-level processes and characteristics that
may give rise to violence such as residential instability or overcrowding, unemployment
and concentrated poverty, and lack of positive relationships among residents (Basile et al.,
2016; David-Ferdon et al., 2016; Fortson et al., 2016; Niolon et al., 2017). However, these
processes are difficult to quantify and assess; and even more difficult to do so consistently
across communities. Thus, knowledge about tangible structural components of communities,
which may contribute to violence promotion or protective processes, may be informative to
the development of community-level prevention strategies.

One structural community determinant that has been linked to violence is alcohol outlet
density (AOD; e.g., Kearns et al., 2015). Generally, greater AOD in a community is
associated with more violence in that community. This is not surprising given that AOD
increases physical access to alcohol and risk of intoxication, a risk factor for violence (Duke
et al., 2018). However, Resko et al. (2010) found AOD predicted adolescents’ violence, even
after controlling for individual alcohol use, suggesting excess consumption alone does not
explain the relationship between AOD and violence. Cunradi (2010) suggested AOD may
represent a sign of neighborhood disorder and limited social control, which could decrease
concern for consequences associated with violence and discourage others from intervening
to prevent incidents. In other words, the physical attributes of a community may give rise to
community norms, processes, and characteristics that potentiate violence. Conversely, some
physical attributes may promote cultures that prevent violence. Community green spaces
have shown to be protective against violence (Branas et al., 2011; Kuo, 2003). The presence
of green spaces may promote social ties to the community and protect against norms that
condone crime stemming from the visual appearance of neighborhood decay (e.g., Branas
et al., 2011). Thus, developing prevention strategies pertaining to those community factors
(e.g., reducing AOD, turning abandoned lots into green spaces), may effectively reduce
violence.

Relatively few community structural determinants have been investigated in the literature
on violence. And they have generally been examined in isolation from other structural
determinants in that community. In the present study, we go beyond the typical community
features to include a host of novel community attributes. We further explore their
associations with violence while controlling for the association of the other structural
determinants in the community. A study of this nature cannot demonstrate causal
mechanisms. However, it may motivate future research that can provide insights on how

to develop community-level prevention strategies and allocate the resources and research
efforts to solve the violence problem.
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2. Methods

2.1. Population density

Population density is the number of people per square mile. Population numbers for each
municipality were taken from the 2010 Census. Land square mileage was obtained front
official town websites on RI.gov.

2.2. Crime data

Violence data were collected from official incident records of police districts in the
incorporated municipalities of Rhode Island. Police chiefs and/or administrative officials
in charge of official crime records for all 39 Rhode Island municipalities were contacted
to request official incident reports of all crimes occurring between November 25, 2015
and May 23, 2016. Three municipalities did not provide sufficient records for the present
analysis. The final sample contained violent crime data from 36 municipalities.

Given our focus on violence, all nonviolent crimes (e.g., warrant issues, drug charges,
etc.) were excluded from analysis. Data collection resulted in 27,888 charges of violent
crimes. These do not all reflect distinct events as some incidents could have resulted in
multiple charges. Crimes comprised 77 different specific criminal charges across the 36
municipalities comprising nine categories of violent crimes: 1) Homicide; 2) Assault; 3)
Assault with a Weapon; 4) Domestic Assault; 5) Sexual Assault; 6) Sexual Assault on a
Child; 7) Sex Trafficking; 8) Child Abuse and Neglect; and 9) Kidnapping. Supplement
A provides details about the specific criminal charges aggregated beneath each outcome
variable.

2.3. Community variables

The research team identified 23 types of establishments as possible community-level
correlates of violence (see Table 1). Each variable was measured as a simple count of the
number of those establishments in a municipality. The list of community variables derived
from 1) existing research (e.g., Branas et al., 2011; Gardner and Brooks-Gunn, 2009; Kearns
et al., 2015; Kuo, 2003), 2) community features hypothesized to promote collective efficacy
and social cohesion (Wilkins et al., 2014), or 3) establishments that could promote norms
condoning violence. Addresses were collected using online databases and browser searches.
Data were collected from reliable resource lists and organizational databases affiliated with
local services including United Way of Rhode Island, the state rape crisis center, town

city and clerk’s offices, Providence City Hall’s license administrator, the Rhode Island

GIS open access database (RIGIS), gun dealer directories, shelter guides, the Department
of Behavioral Healthcare, the Department of Developmental Disabilities, local hospital
records and administrators, healthgrades.com, and FindHelp211. Research staff reviewed
and confirmed locations using comprehensive internet searches, phone calls, and travel to
the address of the community site.
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3. Analysis

Evidence indicates population density is associated with violence (Browning et al., 2010;
Christens and Speer, 2005; Harries, 2006; Regoeczi, 2002). We statistically removed the
variance in violent crime outcomes associated with population density by regressing each
violence outcome on the mean-centered population size (i.e., number of people) and mean-
centered land square mileage of each municipality, as well as their interaction term. We
saved the residuals from each of these regressions as new outcome variables. The residuals
represent that variance in violence outcomes that is unrelated to population density. We
next computed semi-partial correlations between each violence outcome residual and the
23 community variables. The semi-partial correlation analysis controls for nonorthogonality
among the community variables and provides the variance in the violence outcome that

is associated with one community variable above and beyond the other 22 community
variables.

4. Results

Fig. 1 illustrates the relationship among population rate, land square mileage, their
interaction (i.e., population density), and violent crime. As the number of people per square
mile increases the number of violent crimes increases.!

Results of semi-partial correlation analysis are presented in Table 1. Generally, only four
community variables demonstrated a pattern of association with violence. The number of
domestic violence (DV) resources in a community correlated positively with six out of nine
violent crime categories; the number of transit stations positively correlated with four out of
nine violent crimes, including all types of sex offenses (sexual assault, sexual assault on a
child, and sex trafficking); and the number of gun dealers correlated positively four of nine
outcomes, but negatively correlated with sex trafficking. Notably, the number of Boys and
Girls Clubs in a community was negatively associated with 5 of nine violence outcomes.

5. Discussion

Findings indicate that several community attributes were associated with a range of violent
crimes. Contrary to previous research (e.g., Branas et al., 2011; Kearns et al., 2015),

the number of alcohol outlets and green spaces/outdoor recreation sites were generally
unrelated to violence. Alcohol outlets demonstrated a negative association with homicide
while outdoor recreation was negatively associated with sexual assault. These may well

be chance findings. It is not clear why AOD would be protective against violence given
the well-established link between alcohol and violence (Duke et al., 2018). The number

of DV resources was positively correlated with several violence outcomes, likely as a
consequence of the amount violence in those areas. The number of gun dealers in a
community was positively correlated with assaults with a weapon, domestic assaults, child
abuse, and kidnapping. Conversely, it was negatively associated with sex trafficking. The
mechanism through which the presence of gun dealers would dissuade sex trafficking is

1Because of space constraints, we present a figure depicting results of the aggregate of all violent crimes.
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unclear. This could reflect a chance finding but additional research with more rigor is needed
to understand these associations. Notably, transit stations were associated with all forms of
sexual violence and sex trafficking as well as general physical assault. Connections to sex
trafficking are to be expected given that transit stations may be used to transport victims

and that these sites may also serve as places to sell sex to travelers. In fact, recent research
using spatial clustering techniques found that sex trafficking was predicted by, among other
variables, proximity to the interstate highway (Mletzko et al., 2018). Further exploration of
how transit stations might contribute to other forms of violence is warranted.

Another pattern that emerged was the potential protective effect of Boys and Girls Clubs
(BGCs), which were negatively associated with the number of assaults, assaults with a
weapon, sexual assaults, sexual assaults on a child, sex trafficking, and kidnappings. This

is somewhat consistent with the findings of Gardner and Brooks-Gunn (2009). These
authors identified six types of youth-serving organizations and found that adolescents from
communities with more types of organizations experienced less exposure to community
violence. However, these authors did not assess the actual number of youth-serving
organizations in the community as we did here. They simply examined how many different
types of organizations were in the community, making it difficult to determine whether
certain organizations are more relevant to violence than are others. In our study, only BGCs
were negatively correlated with violence; this did not extend to the same degree to YMCAs,
which also serve youth among other populations. It unclear whether these institutions have a
true protective effect in their communities, or if they are a marker of some other community
factor that protects against violence. Future research could explore the culture and practices
of the BGCs and the characteristics of the communities that have such clubs to determine if
a protective factor can be identified and replicated.

Our findings must be considered in the context of several important limitations. The study
used a simple correlational design and analysis which, undeniably, precludes speculation
about causal relationships. Additionally, we were not able account for incidents resulting in
multiple violent charges in our data or violence that is never reported to the criminal system.
Crimes included here are highly variable in the likelihood of being reported to police. Some
crimes like homicide are surely more veridical than violent crimes that are domestic for
example. It is unknown how this could affect results. Further, given the number of analyses
and the small sample size, there are undoubtedly type 1 errors. Because of these factors,

we strongly stress the limited interpretation that can be applied to these nascent findings.
Nevertheless, this is the first analysis to look at so many of these community variables and to
do so simultaneously.

An important next step that could remedy some of these limitations is the conduct of
research that integrates spatial mapping and time of event using this expanded set of
structural community predictors. This may elucidate how and why certain community
determinants contribute to or prevent violence. For example, the present analysis suggested
a protective association between BGCs and violence. This might be due to reduced
opportunity for violence because youth are engaged in prosocial activities with adults
instead of engaging in unmonitored social activities. Alternatively, it may be that the
presence of pro-youth agencies in a community communicates positive norms about
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investment in youth which protect against violence. If violence reductions correspond with
the operating hours for BGCs it would support the opportunity hypothesis. Alternatively, if a
spatial relationship exists independent of time it could support the social norms hypothesis.

Despite the noteworthy limitations, this study provides an initial step to advance the research
on community-level risk and protective factors for violence. This fills an important gap,
since less is known about community and societal level factors - particularly protective
factors - for different forms of violence compared to individual and relationship level factors
(Basile et al., 2016; David-Ferdon et al., 2016; Fortson et al., 2016; Niolon et al., 2017).
Additionally, it is the first study to use such a broad list of correlates while controlling

for covariance among them. We believe this is the key strength of this research. It is our
hope that other researchers will attempt to further investigate and expand the research on
these community correlates in other data to help build the evidence base on community-level
factors that can protect against violence.
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Fig. 1.

Tr?e effect of population density on violent crimes in Rhode Island. The interaction indicates
that as the number of people per square mile of land increases so too does the number of
violent crimes. Low Population reflects 1 standard deviation below mean population size
(i.e., number of people); High Population reflects 1 standard deviation above the mean
population size; Low SqMile reflects 1 standard deviation below the mean land square
mileage; High SqMile reflects 1 standard deviation above the mean land square mileage.
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